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tuberculosis [Colby & others] 742- cr 
Krukenberg tumor [Donaldson] 331 - cr 
Kummell’s Disease [Szivos] 30 - c 


Garlic and onions, offensive odor 817 - e 
Gas poisoning [Barach] 216- MMS 
Gases, toxic 270 
toxic and dusts, 156 
Geriatrics [Lee] 190* 

Gonorrhea regulations 718 

Goodman, David S. (Restoration of license) [Gallupe] 719 - c 

Grawitz tumor 418 - me 

Greater Boston Community Council 499 - e 

Greater Boston Medical Society, May 12, 566- n 

Griei reaction therapy [Mycrson] 255* 

Gynlcology: Cervix, carcinoma [Meigs] 577, 607 - mp 


II 


• (Roy Dennis) Halloran 1894-1943 269 - o 
Head injury [Moore & ltuesch] 445* 

Health insurance, compulsory 267 - e 
officer and veterinarian [Kaplan] 42* 

Heart disease, rheumatic [Kinsey ] 24 - cr 
- [Williams & others] 552 - cr 
x-ray [Blotncr & Sosman] 793* 

Hematology [Damcshek] 514, 542- mp 

Henderson, John W. (Sec Award for \[alor) 747 — MMS 

Hepatitis [Richardson] 81 2 - cr 

Hernia, diaphragmatic hiatus [Bock & others] 522 - cr 
Hester, Ray D. (Deprivation of license) [Gallupe] 747 — c 
Hip synovitis [Rogers & others] 409 - cr 
tuberculosis [Reidy & others] 435 - cr 
Hodgkin’s Disease [Jackson & Parker] 1* 

Hofe, Louis L. (Deprivation of license) [Gallupe] 784 -c 
Holmes, Oliver Wendell as psychiatrist 155 - e; [Viets] 
368 ~ c 

Hormones [Pope & Aub] 698 - mp 
(female sex) therapy [Smith] 339* 
female sex [Xewerla] 595* 

Hospitals 


AHcrton Hospital, Mar. 16, 302 - n 
Boston City Hospital Alumni Association, May 6 532 
Xew F.ngland Hospital for Women and Children, Feb- 
124; Mar 2. 20S; May 4, 532; June 1, 656 - n 
(Joseph H.) 1 ran Diagnostic Hospital, medical a 
fercncc program Feb. 2-25, 124; May 3-26, 532 - n 
nsmngtonian llospital^Fcb. 11, 124;' May 12, 532 - n 


L 

Larynx papilloma [Ferguson & Scott] 477* 

Leukemia [Blotner & Sosman] 793* 

Liver cirrhosis [Jones] 360 - cr 
disease diagnosis [Benedict] 125* 
intoxication [Jones] 766- mp 
myeloma [Keefer & others] 774- cr 
toxic cirrhosis [Moore] 55 - cr 
yellow atrophy [Ropes & others] 115 - cr 
Lung carcinoma [Klemperer] 234 - cr 
carcinoma [Harwood & others] 648 - cr 
carcinoma [Zamecnik] 412 - cr 
therapy [Pillsbury & Wassersug] 72* 
tuberculosis [Ossen] 693* 

Lymphogranuloma venereum, meningoencephalitis in 
[Zarafonetis] 567* 

Lymphoma, malignant [Means & others] 20- cr 
malignant (Hamlin] 680 - cr 
malignant [Sosman & others] 582 - cr 
stomach [Benedict & others] 201 - cr 


M 

Magee, J. C. (See Information, medical) 29 - misc 
Malaria in Massachusetts [Getting] 350 - mp 
Massachusetts Board of Registration in Medicine, 
report, November, 1943 [Gallupe] 242 - c 
Massachusetts Central Health Council, May 5, 443 - n 
Massachusetts Committee on Public Safety 268 - e 
Massachusetts Department of Public Health 
Chancroid, granuloma inguinale and lymphogranuloma 
venereum made reportable 123 
Crippled children clinics, Feb. 2-29, 123; Mar. 1-28, 240; 
Apr 3-25, 367; May 1-23, 500; June 2-27/685; July 

I 83 * 

Diseases, communicable, for Dec. 1943, 93; [an 1944 , 08; 

Feb., 336; Mar., 655; Apr., 718; May, 784. 

Distribution stations for antipneumococcus and anti- 
y meningococcus serums 623 

New law regarding prophylactic treatment of eyes of in- 
fants, 93 * 

Regulations regarding gonorrhea revised 718 
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\ n 


MASs\ciiusnrrs, favus in [Morns] 667* 

Massachusetts General Hospital procedures of blood 
bank at [Soutterl 157* 

Massachusetts, malaria in [Getting] 350- mp 


Massachusetts Mfdicai Sociity 
Annual meeting 557 -c 
Applicants for l ellovv ship 300 

Committee to Aid the District Rationing Officer 61, 367 
Committee on I cgislation 471 

Committee on Membership Dec 29 1943 92, Apr 12,499 
Council, annual meeting, May 22, 499 
stated meeting Teb 2, 61 
proceedings I eb 2 386 
Di\erticulitis of colon [Young & Young] 33 
hxecumc Committee of the Council Dec 29, 1943, 92, 
Apr 12,499 

Henderson John W (See Award for \ alor) 747 
How to improve treatment of fractures [Scuddcr] 31 
Middlesex University School of Medicine 61, 92 
One hundred and sixty third anniversary May 22 24 
716 - e, program 562 

Treasurer’s ofhee (Postwar Loan Tund) 1 S4 
refund distribution 441 

Treatment of pulmonary edema due to gas poisoning in 
war and m civilian life [Barach] 216 
Use of refrigeration in amputations and peripheral vascu 
lar disease [0 Neil] 209 


Massachusetts Medico-Legal Society May 23, 566- n 
Massachusetts Memoriai Hospitals management of 
blood bank at new problem of Rh typing [Barton] 749* 
Medical depots 559 
education [Johnson] 624 - c 
education [Rushmore] 271 - c 
Meningitis in children [Hollis & Baty] 278* 
meningococcal [Mej er] 452* 
meningococcal, complications [Bernstein] 482* 
Meningoencephalitis in lymphogranuloma venereum 
(ZarafonetisJ 567* 

Mmui esex Univ ersity Schooi or Mfdicini 61 - MMS 
[Rushmore] 271 - c 
[Johnson] 624 ~ c 
Miiitary medicine 59 - c 
medicine (Hyde] 506* 

surgery, hort Devens conference on 471 - c 
Minnfsota State Mfdical Association (See Testimony) 
682 -c 

Mongolism [I inton & others] 614 - cr 
Montague, opening in [Gallupe ft. McGivney] 30 -c 
Mouth and eye diseases [Murphy] 69* 

Musclf dysfunction in infectious poly neuritis and polio 
myelitis electromyographic studies of [Brazier &. 
others] 185* 

1/ utatis mutandis 90 - e 

N 

Ramps, confusion of [Resmk) 302 - c 
Nationai Hfaith Service 473 - misc 
Nation \l Hospital Day [Maclver] 594 -c 
National Victor* Book Campaign [Heard] 124 -c 
Raw, age limit raised for restricted shore duty in medical 
corps of [Monks] 302 - c 
commissions [Ransdcll] 624 - c 
officers [GhddenJ 719 - c 
Neurosurgery Journal 558 - e 

Nnv England Derm vtological Society, Teb 9, 124, Apr 
12, 443 -n 

New England Hospitaj ior Womfn and Chiioren, 1 cb 3, 
124, Mar 2, 208, May 4, 532, June 1, 650- n 
Nfvv I nglvnd Opiithalmolocicai Sociftv, Mar 21, 302, 
Apr 18, 443 - n 

New Engiand Oto-I arv ncoi ocical Society, May 10, 
443 - n 

Niw I nclwd Patholocical Societv, Jan 20 747 — mr, 
Mar 16, 302, Apr 20 443 - n 
Nfvv l ncland Pediatric Society, March 8 184 - n 
New England Roentgen Ray Sociftv Jan 21, 50- n 
New Ingland Society oi Anesthesiology, Apr 11, 
443 -n 


Nlvy Lnelvnd Societv oi Puvsical Mldicini I cb 16, 
184 - n 

Nrvv Hampsiurl Medicvl Socirrv 

\ndrogen control in carcinoma of prostate [Bowler K 
Pcdleyj 501 
Deaths 

Coburn Clarence O 532 
Ilylan, N \\ icker 207 
Wcissman Robert J 367 
Geriatrics medical care of elderlv [lee] 190 
Pathology, clinical manifestations and treatment of lesions 
of intervertebral disks [Oppenheimer] 95 
1 herapy with female sex hormones [Smith] 339 
Nlwton Health Dfpartment again wins award 717 ~c 
Nurses, procurement and assignment of 559 -c 
Nutrition in wartime [7immcr &. others] 303* 

O 

Ont hundred and sixty third anniversary 716 - e, program 
562 -MMS 

Onions and garlic offcnsiv e odor 817 - c 

Osgood Lizzir (Deprivation of license) [Gallupe] 747 - c 

Ov vry, Krukenberg tumor [Donaldson] 331 - cr 

P 

Panama, poliomyelitis on Isthmus of [Taylor] 790* 

Pancreas carcinoma [Jones] 77s - cr, [Zamtcmh] 87 - cr 
cyst [Cope &. others] 290 cr 

Pvrathyroid glands and parathormone [Pope & Aub] 
698 - mp 

Pardee s sign 29- me 
Patulin and common cold 153 - e 
Pellegrini Stieda-Kohi tr disease 440- me 
Pfnicillin 654 - c 
depositories 656- mtsc 
in wounds 237 - e 

Peptic ulcer perforated [Williams] 785* 

Periarteritis nodosa generalized [Linton & others] 614 - cr 
Pericarditis acute (W olffj 422* 

P erito n eoscop v in liver disease [Benedict] 125* 

Phenvrsinc hydrochloride in treatment of svphilis [Board 
man & kaldeck] 12* 

Pii rocii rom oca to via of right adrenal gland [Derovv] 14( -»cr 
Pm Delta 1 psilon I ictvre May 31 656- » 

Physical medicine 654 -c 
therapy [W r atkins] 318 - nip 
Pii v sicians diseases jNCSJ 442 - c 
Pii v sicians’ rti ocation 29 
[Gallupe &. McGiv ncy 1 30 - c 
(See War Activities) 337 
Pi fural effusion [Russakoff 8. W ctnberg] 379* 

(Ella Sachs) Plot7 1 oundation 123 - misc 
Pneumonia complications ]I avour] 537* 
mortality , trends 182 - c 
Pneumonolvsis intrapleural 718- misc 
Pouomyemtis on Isthmus of Panama [Taylorl 790* 
Polyneuritis and poliomyelitis elcctromy ocrapluc studies 
of muscle dysfunction in infectious [Bra/icr &. others) 

185* 

Ponclt’s disease 60 - me 
Population problems 530 -c 
Postwar 1 oan 1 und 181 - MMS 

(Joarpn H ) Pratt Diagnostic Hospitvi medical conference 
program Tcb 2 25 124, May 3 26, 532 - u 
Pregnancy, diet in [Sullivan] 167* 

Procurement and Assignmi nt [Monks] 302 - c 
nurses 559 - c 
service 337 
Progress Midical 

Abdominal surgerv ] Mien] 74 

Blood banks and blood transfusion [Ross] 1 7 1 19a 

~ * i "6 256 

chicken pox and smallj ox 

I ndos copy [Benedict] 642 669 
Gynecology Carcinoma of cervix IMcilsJ 377 (07 
Hematology [Dameshek] 5 14_ 542 
Inhalation therapy [8tj.al] 45' 4Sa 
1 iv cr intoxication [Jones] 7(0 
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Malaria in Massachusetts [Getting] 350 
Xcw biologic concepts derived from research on 'sulfon- 
amide drugs [Davis] 734 -mp 
New theories concerning asthma [Rackcmann] 

Parathyroid glands and parathormone [Pope & Aub] 698 
Physical therapy in general medical practice [Watkmsl ils 
Psychiatry [Williams] 382 . , . 

Spontaneous threatened and habitual abortion; their 
pathogenesis and treatment [Plertig ik Livingstone] 79/ 
Syphilis [Crawford] 109, 138 
Tuberculosis [Wassersug] 45 , - * 

Prostate, carcinoma [Bowler & Pedleyj ^01 
Psychiatry [Williams] 382 - mp 
religion and 334 - e 

Psychoneuroses of war [Henderson 8, Moore] 273 
Pubiic Safety (See War Activities) 441 
Pulmonary edema therapy due to gas poisoning in war and 
in civilian life [Barach] 216 - MMS 
Purpura annularis telangiectodes [Gundersen & Bennett] 
193* 


R 

Rationing officer, committee to aid district 61, 367 - MMS 
Reconditioning program 621 - e 
Red Cross 237 - e 
blood-donor service 297 - e 
Rei iugeration in surgery of cxtremities[Hinchey] 63* 
therapy [O’Neill 209 - MMS 
Rehabilitation 621 - e 
and re-employment 205 - c 
Religion and psychiatry 334 - e 

Respiratory tract conflagration injuries [Finland] 747 - mr 
ILeary] 747 - mr 
[Moritz] 747 - mr 

Rh typing, new problem of; management of blood bank at 
Massachusetts Memorial Hospitals [Barton] 749* 

Rh typing serum 817 - e 
[Diamond] 817 - c 
Riedel’s struma 92 - me 
Rumfel-Leede sign 122 - me 


S 


Sacroiliac region, carcinoma [Anglem & others] 358 - cr 
Safety pin ingestion [Benedict] 484* 

Scheuermann’s disease 155 - me 
Schilper’s disease 184- me 
Sciimorl’s disease 207 - me 
Sllectef.s (See Dental caries) [Hyde] 506* 

Serum distribution 623 , 

Sigmoid adenocarcinoma [Hayden] 712 - cr 
diverticulitis [Miller] 466 - cr 

Smallpox, chicken pox and, differential diagnosis of [Wesscl- 

i hoeft] 13 - mp 

Social medicine [Falk] 243* 

[Faxon] 249* 

Social Security Program, proposed extension of, with 
special reference to health and medical aspects [Falk] 243* 


Societies 

Association of Military Surgeons, Nov. 2-4, 74S - n 
Boston Gastroenterological Society, Apr. 27, 500- n 
Boston Medical History Club, Feb. 21, 184 - n 
Boston Society of Biologists, Jan. 19, 62; Apr. 19, 443 - n 
Greater Boston Medical Society, May 12, 566 - n 
Massachusetts Medico-Legal Society, May 23, 566 - n 
New ^England Dermatological Society, Feb. 9, 124; Apr. 12, 
443 - n 


New England Ophthalmological Society, Mar. 21, 3C 
Apr. IS, 443 - n ' 

New England Oto-Laryngological Society, May 10, 443 - 
New England Pathological Society, Jan, 20, 747 - n 
_ Mar. 16, 302; Apr. 20. 443 - n 
New England Pediatric Society, March 8, 184- n 
New England Roentgen Ray Society, Jan. 21, 30 - n 
New England Society of Anesthcsiologv, Apr. 11, 443 - 
New England Society of Physical Medicine, Feb. 16, 184 - 
South End Medical Club, Feb. 15, 184; Mar. 21, 302 
•Apr. lo, 44o - n 

Suffolk District Medical Society, Apr. 26, 476 - n 
Censors’ meeting. May 4, 184 - n 


South End Medical Club, Feb. 15, 1S4; Alar. 21, 302; 
Apr. IS, 443 - n 

Spinal-cord injuries [Badal & others] 6S8 
Spine tuberculosis [Ayer & others] 176 -cr 
Spleen abscess [Wolfson] 135* 
rupture [Allen & others] 618 - cr 
Starvation epidemic, 334 - c 
Sterility [Meaker & others] 755* 

Stevens-Johnson syndrome 239 - me 

Stevens-Johnson’s disease, eruptive fever involving mouth 
and eyes [Murphy] 69* 

Stomach, adenocarcinoma [Hamlin & others] 264 - cr 
carcinoma ]Moore] 431 - cr 
foreign bodies [Benedict] 484* 
lymphoma [Benedict & others] 201 - cr 
Streptococcal wound infection 682 - e 
Strong, Richard P. (See Notes) 270 
Sudeck’s atrophy 471 - me 

SurroLK District Medical Society, Apr. 26, 476: censors’ 
meeting, May 4, 184 - n 
Sulfamerazine [Anderson & others] 369* 

Sulfonamide hypersensitization 621 - e 
therapy, dangers 365 - e 
Sulfonamides [Davis] 734- mp 
Sulfonamides [Pillsbury & Wassersug] 72* 

[Schweinburg & Yetwin] 510* 
therapy [Augustine] 349* 

Supplies, surgical, need for medical and [Hoguet] 241 - c 
Surgery of extremities, refrigeration [Ilijichey] 63* 

Surgical supplies, need for medical and [Lloguct] 241 - c 
Survival, biological 366 - e 
Syphilis [Crawford] 109, 138- mp 
arsenotherapy [Craige & Sadusk] 314* 
therapy [Boardman Sc Kaldeck] 12* 

T 

Takata-Ara reaction 268 - me 
(Saul) Tchernichovsky [Savitz] 728* 

Telangiectasia [Singer & Wolfson] 637* 

“Testimony, expert medical” 682 - e , 

Thiouracii, in treatment of thyrotoxicosis [Williams &. 
Clute] 657* 

Thrombosis coronary [NCS] 442 - c 
therapy [Evans] 131* 

Thyroid carcinoma [Albright] 573* 

Thyrotoxicosis, thiouracii in treatment of [Williams N 
Clute] 657* 

Transfusion (See Blood banks) IRoss] 171, 195 -mp 
Trichinosis, therapy, sulfonamides [Augustine] 349* 
Tuberculosis [Wassersug] 45 - mp 
diagnosis 472 - misc 
kidney [Colby & others] 742 - cr 
lower lobe [Osscn] 693* 
miliary [Fremont-Smith & others] 178 - cr 
miliary [Lerman & Robbins] 261 - cr 
pulmonary, hemorrhage 240- misc 
pulmonary [Lerman & Robbins] 261 - cr 
sanatorium in northern Iceland, visit to [Pratt] 474 - c 
spine [Ayer & others] 176 - cr 
veterans 337 - misc 1 

and war 122 - e 

Tufts College Medical School (See Note) 30- misc 
appointments 719 - misc 

Tufts Medical Alumni Association, Mar. 29, 302 - n 

U 

Ulcer, perforated peptic [Williams] 785* 

United States Civil Service Commission 443 - n 
Uterus, fibromyomatosis [Ingersoll & others] 495 - cr 

V 

Vascular disease refrigeration [O’Neil] 209 ~ MMS 
Venereal tumors 123 

Vermont, rural, medical fees in [Waite] 719 - c 
! esalius, Andreas 206 - e 
Veterans, tuberculosis 337 - misc 
Veterinarian, health officer and [Kaplan] 42* 

\ omiting, functional [Stevens] 753* 
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W 

Wagner-Murray-Dincell Hill {Faxon] 249* 
{Frothingham] 94 — c 
[Thurmon] 208 
War Activities 
Civilian Defense 

Auxiliary emergency medical depots 559 
Industrial Hygiene 

Carbon tetrachloride^ poisoning in narschutc factory 240 
Ethylene chlorohydrin poisoning 684 
Fumes fell 38 workers 270 
Industrial eye-hygiene program 624 
Industrial Medicine 

AttowaWe concentrations of toxic dusts and gases 156 
Precaution for handling of chlorinated compounds 207 
Massachusetts Committee on Public Safety 
Communicable diseases in time of war 441 


Procurement and Assignment Sen ice 
Funds for relocation of physicians 29 
Monetary aid for relocations 337 
War destruction 417 -e 
neuroses [Henderson & Moore] 273* 
nutrition, France [Zimmer & others] 301* 

Warren Triennial Prize 367 - misc 
Washingtonian Hospital, Feb II, 124; May 12, 5U-n 
WATERHOUSE-Friderichscn syndrome 299 -me 
Weene, Samuel M (Deprivation of license) [Gallupe] 684 - c 
Weintraub, Harrv (Deprivation of license) [GallupeJ 
747— c 

Welfare of mankind 551 - e 
Wernicke’s disease 336- me 
Wilms tumor 499 - me 


( Author Index on page x) 
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AUTHOR INDEX 


A 


G 


Albright, II. L. 573* 

Allen, A. W. 74 - mp; 618, 807 - cr 
Anderson. D. G. 569* 


Anglem, T. J. 35S - cr 
Anthony, H. C, 6S4 - c 
Aub, J- C. 52 - cr; 698 - mp 
Augustine, D. L. 349* 
Ayer, J. B. 176 - cr 


Gallupe, H. Q. 30, 242, 442, 684, 
719, 747, 784 -c 
Garrey, \V. E. 550 - cr 
(Setting, V. A. 350- nip 
Glidden, H. S. 719 - c 
Gundersen, S. M. 193* 


H 


B 

Badal, D. 688* 

Bailey, C. C. 533* 

Bailey, 0. T. 533* 

Barach, A. L. 216 - MMS 
Barton, F. E. 749* 

Bassett, S. H. 106* 

Baty, J. M. 278* 

Benda, C. 614 - cr 

Benedict, E. B. 125*; 201, 46S - cr; 

489*; 642, 669 - mp 
Bennett, J. G. 193* 

Bernstein, P. 482* 

Bibby, B. G. 9* 

Blotner, H. 793* 

Boardman, W. P. 12* 

Bock, A. V. 522 - cr 
Boivler, J. P. 501* 

Boyer, N. II. 226, 236- mp 
Boyle, P. E. 9* 

Brazier, M. A. B. 185* 

Breed, W. B. 552, 386 - cr 
Brenner, C. 224* 

Buck, R. W. 684 - c 


Hamlin, E., Jr. 264, 680 - cr 
Harwood, R. 648, 778- cr 
Hayden, E. P. 712 - cr 
Heard, J. 124 - c 
Henderson, J. L. 273* 

Hertig, A. T. 493 - cr; 797 - mp 
Hilliard, C. M. 242 - c 
Hinchey, P. R. 63* 

Hoguet, J. P. 241 - c 
Hollis, C. H. 278* 

Holmes, G. W. 115, 327 - cr 
Hyde, R. W. 506* 


I 

Ingersoll, F. M. 493, 495 - cr 

J 

Jackson, H., Jr. 1* 

Janeway, C. A. 82 - cr 
Johnson, V. 624 - c 
JoSes, C. M. 360, 774, 778 -cr; 
766 - mp 

Joslin, E. P. 425 - mp; 442 - c 


C 

Callender, G. R. 241 - c 
Cass, J. 82 - cr 
Chapman, E. M. 742 - cr 
Cheever, D. S07 - cr 
Christian, II. A. 270 - c 
Clute, H. M. 657* 

Colby, F. H. 230, 742 - cr 
Cope, O. 290 - cr 
Cornkleet, T. 604* 

Craige, B., Jr. 314* 

Crandon, J. H. 419* 

Crawford, G. M. 109, 138 - mp 


D 

Damesuek, \V. 514, 542 - mp 
Dayis, B. D. 734- mp 
Derow, IT. A. 146 -cr 
Diamond, L. K. 817 - c 
Donaldson, G. A. 331 - cr 
Dubois, M. 303* 


E 

Evans, A. 41S - c 
Evans, J. A. 131* 


F 

Falk. 1. S. 243* 

Favour. C. B. 537* 

Faxon, X. W. 249* 
Ferguson, C. F. 477* 
Finland, M. 747- m r 
Fitz, R. 368 - c 
Fremont-Smitii. M. 178 - cr 
Frothingiiam. C. 94 - c 


K 

Kaldeck, R. 12* 

Kaplan, M. M. 42* 

Keefer, C. S. 369*; 774- cr 
Kinney, T. D. 419* 

Kinsey', D. 24 - cr 
Klemperer, F. W. 234' - cr 


L 

Ladd, W. E. 625* 

Lamb, M. E. 688* 

Lane, C. G. 684 - c 
Larson, C. B. 118 - cr 
Lawrence, C. H. 755* 
Leadbetter, W. F. 721* 

Leary', T. 368 — c; 747 — mr 
Lee, R. I. 190* 

Leech, R. S. 533* 

Lerman, J. 261, 708 - cr 
Linenthal, A. J. 293 - cr 
Linton, R. R. 118, 199, 614 - cr 
Livingstone, R. G. 797 - mp 

M 

MacIver, G. A. 594 - c 
Madden, S. C. 106* 

McGivney, W. A. 30 - c 
McKittrick, L. S. 20, 199, 327, 
522 -cr 

Meaner, S. R. 755* 

Means, J. II. 20, 115 - cr 
Meigs, J. V. 577, 607- mp 
Merritt, H. H. 224* 

Meyer, E. 604* 

Meyer, R. R. 452* 

Miller, C. C. 466 - cr 
Mixter, C. G. 526 - cr 


Monks, J. P. 302 - c 
Moore, B. E. 445* 

Moore, F. D. 55, 230, 431 - cr 
Moore, M. 273* 

Moritz, A. 747 - mr 
Morris, G. E. 667* 

Munro, D. 688* 

Murphy, R. C., Jr. 69* 
My'erson, A. 225* 


N 

Newerla, G. J. 595* 

O 


O’Hara, D. 685* 

Oliver, C. S. 369* 
O’Neil, E. E. 209 - MMS 
Oppeniieimer, A. 95* 
Ossen, E. Z. 693* 


Palmer, R. S. 39* 
Parker, F., Jr. 1* 
Pedley, S. F. 501* 
Pills bury', N. R. 72* 
Pittman, H. 468 - cr 
Pope, A. 698 - mp 
Pratt, T. D. 474 - c 


R 

Rackemann, F. M. 284 - nip 
Ransdell, R. C. 624 - c 
Reidy, J. 435 - cr 
Resnik, J. 302 - c 
Richardson, XV. 651, 812 - cr 
Robbins, L. L. 52, 176, 178, 199, 201, 
230, 261, 264, 290, 358, 409, 435, 
526, 582, 586, 648 - cr 
Rogers, W. A. 409 - cr 
Rogers, W. F. 39* 

Ropes, M. 115 - cr 
Ross, J. F. 171, 195 - mp 
Ruesch, J. 445* 

Rushmore, S. 271, 594 - c 
Russakotf, A. H. 379* 


S 


S., N. C. 442- c. 

Sadusk, J. F., Jr. 314* 

Savitz, H. A. 728* 

Schulz, M. 20, 118, 468 -cr 
Schwab, R. S. 185* 

ScHWEINBURG, F. B. 510* 

Scott, H. W., Jr. 477* 

Scudder, C. L. 31 - MMS 
Segal, M. S. 456, 485'- mp 
Shull, F. \V. 106* 

Simmons, F. A. 495 - cr 
Singer, K. 637* 

Sisson, W. R. 9* 

Smith, G. V. S. 339* 

Smith-Petersen, M. In. 409, 435 - cr 
Sniffen, R. C. 199, 201 - cr 
Sosman, M. C. 582 - cr; 793* 
SoVTTEfi, L. 157* 

Sowles, H. K. 582, 739 -cr 
Stevens, N. C. 753* 

Styrox, C. XV. 721* 

Sullivan, A. F. 784- c 
Sullivan, C. L. 167* 

Sweet, R. H. 230 - cr 
Szivos, L. A. 30 - c 


T 

Taylor, C. E. 790* 

Thorn, G. W. 708 - er 
Thurmon, F. M. 208 - c 

V 

Viets, H. R ^ - c; 760* 
Vose, S. N, .r 55* 

W 

Waite, F. C. 719 -c 
Walker, I. J. 419* 
Wassersoc, J. D. 45 - mp; 72' 
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Watkins, A. L. 185*; 31$ - mp: 
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HODGKIN’S DISEASE* 

I, General Considerations * 

Henry Jackson, Jr., and Frederic Parker, Jr., M.D4 
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I T IS the purpose of this and the succeeding articles 
to give a brief account of the clinical picture of 
Hodgkin’s disease, its treatment and its prognosis, 
together with such descriptions of the pathology of 
the condition in its various forms as seem necessary 
for an understanding of the limits of the entity 
included under this title. The study is based largely 
on material collected over a period of years from 
the Boston City Hospital, the Collis P. Huntington 
Memorial Hospital, the Pondville Hospital (Massa- 
chusetts Department of Public Health) and our 
private practice. From the Children’s Hospital we 
have added certain data with the permission of 
Dr. W. E. Ladd. 

No attempt will be made to cover exhaustively 
the extensive and often confusing literature. For a 
more complete bibliography, the reader is referred 
to the admirable review of Wallhauser 1 and the 
later work of Sternberg. 2 

Classification 

In our opinion, Hodgkin’s disease can and should 
be divided into three types — paragranuloma, 
granuloma and sarcoma. 3 We believe that it is 
essential to recognize the existence of these three 
forms of the disease, for the pathologic picture, the 
clinical aspects and the prognosis differ materially 
with each. We hope to be able to show that this 
subdivision is of practical value to the clinician as 
well as to the pathologist. No originality is claimed 
for such a classification, but it is our belief that it is 
not so widely recognized and utilized as it should be. 
The Germans include in their Granulomatosc the 
granulomatous form and also some cases that we 
classify as sarcomatous. Sternberg did not recog- 
nize the paragranuloma type and denied the exist- 
ence of the sarcoma. Ewing/ however, postulated 
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the occurrence of the latter arising from the granu- 
lomatous type. 

It should become clear as this presentation of the 
pathologic and clinical features of the three types 
of the disease proceeds that any description that 
includes all three as a single form of the disease 
must, of necessity, be inaccurate and of little 
practical value. 

Paragranuloma, granuloma and sarcoma are 
included as three different types of Hodgkin’s 
disease on the basis of two features. The first is 
the presence in each of tliTso-called “Ree^-Stern- 
berg” cells. We believe strongly that the diagnosis 
of Hodgkin’s disease cannot be made in their 
absence. Some authors describe what they term an 
early form of the disease, characterized by hyper- 
plasia and hypertrophy of the reticulum and en- 
dothelial cells without the presence of Reed- 
Sternberg cells. In our opinion, such a diagnosis is 
not justified. The second feature is the transfor- 
mation, with the passage of time, of one type of the 
disease into another. Thus, a patient may be stricken 
with what is proved by biopsy to be Hodgkin’s 
paragranuloma, and months or even years later a 
second'biopsy may reveal the presence of Hodgkin’s 
granuloma. Similarly, a granuloma may become a 
sarcoma, or much more rarely the two forms are 
found coexisting in the same patient or, exception- 
ally, in the same node. It should be emphasized in 
this connection that we have never encountered 
what might be termed a reverse transformation — 
that is, a Hodgkin’s sarcoma reverting to a granu- 
loma, or a granuloma regressing to a paragranuloma. 
What we regard as the most benign form may and 
frequently does progress into the more malignant 
one. The reverse never occurs. 

Historical Summary 

Hodgkin*s paragranuloma. Hodgkin’s paragranu- 
loma first appeared in the literature under the un- 
fortunate name “early Hodgkin’s.” 9 To be sure, 
this type is often early in the sense that it is, in 
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many cases, a precursor of the more rapidly ad- 
vancing granulomatous type, yet patients with 
Hodgkin’s paragranuloma may live unembarrassed 
by their disease — if the pathologic picture does 
not change — for many years. One patient (L. C., 
836-1256) is living and active thirty-eight years 
after the first proved lymph-node involvement, 
although the condition, as shown by multiple 
biopsies, is still present. The term “early” under 
such circumstances is hardly an apt one. Therefore 
the designation “paragranuloma” has been intro- 
duced, the prefix indicating “in close relation to.” 

So far as we are aware, this exact designation has 
not been used elsewhere in the literature. 

Hodgkin’s granuloma. We confine the term 
“Hodgkin’s granuloma” to the type familiar to all. 
There is probably no other disease to which so many 
different names have been applied. Wallhauser 1 in 
his excellent review mentions more than fifty terms 
that have appeared. Such a state of affairs renders 
a study of the literature, and particularly the older 
literature, extremely difficult and has unquestion- 
ably caused much confusion and misunderstanding 
in the minds of students of the disease. The mul- 
tiplicity of terminology is undoubtedly due to a 
lack of knowledge of the true nature of the condition. 

In 1865, Wilks 5 suggested the name “Hodgkin’s 
disease.” In addition to’this term, the most widely 
used and most generally accepted are lymph- 
adenoma, 6 malignant lymphoma, 7 malignant granu- 
loma, 8 lymphogranuloma 9 and scirrhous lympho- 
blastoma. 10 The Index Medicus used the term 
“Hodgkin’s disease,” whereas the Quarterly Cumu- 
lative Index listed the disease under lymphogranu- 
loma until 1941, when the term “Hodgkin’s disease” 
was reinstated. 

Few diseases have been given a clear-cut, com- 
prehensive and definitive description by the inves- 
tigator who first brought them to the attention of 
the medical profession, Hodgkin’s granuloma is no 
exception to this rule. In 1832, Thomas Hodgkin 11 
described 7 cases with generalized lymphadenopathy 
and splenomegaly and noted that “as far as-*could 
be ascertained from observation, or from what 
could be collected from the history of the cases, 
this enlargement of the glands appeared to be a 
primitive affection of those bodies, rather than the 
result of an irritation propagated to them from 
some ulcerated surface or other inflamed texture 
through the medium of their inferent vessels.” 
Hodgkin was further arrested by the state of the 
spleen, which in all but one case was found more or 
less diseased and in some cases was “thickly per- 
vaded with defined bodies of various sizes in struc- 
ture resembling that of the diseased glands.” He 
concluded that there was “a close connection 
between the derangement of the glands and that of 
the spleen, and he believed that the latter was 
a posterior effect and on this account may not 


always have been produced, when that of the glands 
or some other disease carried off the patient.” 

It is true that among Hodgkin’s original cases 
there were probably but 3, at most 4, of the con- 
dition that now bears his name, 12 and it has been 
the custom, from time to time, to belittle his con- 
tribution as uninspired and uninspiring. It would 
seem juster to acknowledge that the nineteenth- 
century physician recognized a disease entity at a 
time when pathology was in its infancy and when 
the microscopic examination of tissues was virtually 
unknown. 

Hodgkin’s contribution seemed, nevertheless, to 
have been lost sight of until 1856, when Sir Samuel 
Wijks) 3 described a number of cases of “lardaceous 
disease.” He wrote with chivalrous honesty that 
on the completion of his paper lie had chanced to 
meet with the observations of Hodgkin in the 
seventeenth volume of the Medico-Chirurgical 
Transactions , and lamented that “Doctor Hodgkin 
did not affix a distinctive name to the disease.” But, 
even so, it was not until 1865 that Wilks 5 really 
clarified the clinical entity by describing 15 cases, 
“13 of which resembled in all particulars the first 
4 [mV] which Mr. Hodgkin first brought under the 
notice of the profession.” At that time, Wilks 
apparently recognized even more clearly than did 
Hodgkin that among conditions affecting “the 
lymphatic glands and the spleen” there was a dis- 
tinct and separate pathologic entity, for he wrote: 
“This disease of Hodgkin is clearly separable from 
lardaceous disease, from cancer, and tubercle, 
although these affections may bear a relation to one' 
another. It is, however, as much a disease sui 
generis as any other and deserves a description of 
its own.” Wilks noted the generalized lymph- 
adenopathy, the splenomegaly and the not infrequent 
involvement of the liver, kidneys and lungs. He 
drew particular attention to the “remarkable 
anemia,” and it is clear that he separated the 
condition sharply from the leukemias. 

Knowledge of the condition was, however, still in 
a nebulous state, and it was not until 1878 that 
Greenfield 14 described, insofar as he was able with 
the equipment of his day, not only the gross but 
also the microscopic appearance of the involved 
tissues. Greenfield evidently used the terms “Hodg- 
kin s disease” and “lymphadenoma” interchange- 
ably, for concerning his second case, one of “lymph- 
adenoma,’ he wrote, “On section, thespleen presented 
very typically . . . the condition usually found in 
Hodgkin s disease.” “In all five cases,” he added, 
the change in the gland was of the same kind. It 
consisted essentially in a sort of chronic inflam- 
mation involving especially the fibrous stroma of 
the^ glands which became thickened and gradually 
obliterated entirely the interstices so that the gland 
became a mass of dense, tough, fibrous tissue with 
little or no adenoid structure. ... In the early 
stages, there was some general enlargement of the 



Vol. 230 No. 1 


HODGKIN’S DISEASE— JACKSON AND PARKER 


3 


glands, the fibrous stroma appeared coarser and 
there 'were a large number of multinucleated cells 
adherent to the trabeculae/* In a similar manner, 
he reported: (“The normal structure of the spleen] 
in the affected parts appear^ to be entirely lost; 
it is everywhere traversed by irregular broad bands 
of fibrous tissue, which in many parts looks as much 
like sections of tendons as any tiling. At their edges, 
and in small places left between them are seen cells 
of various sizes massed together, a good many large 
multi-nucleated cells being amongst them.** 

Greenfield, too, distinguished Hodgkin’s disease 
from leukemia. “In all five cases of typical lymph- 
adenoma ( here shown,** he wrote, “the blood was 
examined and no increase whatever of leucocytes 
observed, so that as far as my own experience in ten 
cases is concerned, I have no ground for believing 
in the presence of leucocythemia in typical cases of 
Hodgkin’s disease.** 

Thus, Greenfield in 1878 first brought to the 
attention of pathologists the increase of fibrous 
tissue and the presence of multinucleated giant cells. 
He filrther noted that “clinically the disease, when 
well marked, exhibits an irregular febrile course, 
periods of latency and progress, a marked and 
peculiar anemia.*’ 

A further chapter .in the histopathology of the 
disease was written by Goldmann, 18 who in 1892 
noted the frequent presence of eosinophils in the 
diseased tissue. In 1898, Sternberg 16 discussed at 
great length what he believed at that time to be a 
peculiar form of tuberculosis masquerading as 
“pseudoleukemia,*’' and described in detail the 
characteristic giant cells and the areas of necrosis. 
Thus, by 1898 both the main clinical features and 
the chief histologic findings had been elucidated 
and Hodgkin’s disease had emerged as a definite 
and clearly recognizable entity. 

It remained for Reed 17 in 1902 and Simmons 18 in 
1903 to place the knowledge of the condition on a 
still firmer footing by their accurate and careful 
studies of the pathological findings in conjunction 
with the clinical histories. Reed concluded her 
study in 1902 by saying: 

We believe, then, from the descriptions in the literature 
and the findings in eight cases examined, that Hodgkin’# 
disease has a peculiar and typical histological picture, con- 
sisting of proliferations of the endothelial and reticular cells, 
fortnation of lymphoid cells and characteristic giant cells 
and a gradual increase of connective tissue, resulting in 
fibrosis and, 5n most of the' specimens, in the presence of 
great numbers of eosinophils. 

It must, perhaps, remain a matter of personal 
choice whose name should be assigned to the ever- 
present and diagnostic giant cells. Without doubt, 
they r were recognized by Greenfield in 1878, and 
their characteristics were fully depicted by Stern- 
berg in 1898, but Sternberg had the misfortune to 
study a series of cases of Hodgkin’s disease com- 
bined with active tuberculosis, and only in his later 
years did he give up the idea that he was dealing 


with a peculiar form of tuberculosis. Perhaps the 
greatest credit should go to Reed, who described 
the cells even more accurately than did Sternberg 
and who recognized clearly that they were an 
integral part of the disease described by Hodgkin 
seventy years before. 

IiodgkiiCs sarcoma. The concept that Hodgkin’s 
granuloma may become transformed into Hodgkin’s 
sarcoma is sometimes traced to Yamasaki, 19 but the 
histologic descriptions of the “tumor” from his 
2 cases in no way substantiate his claim, which is 
indeed supported solely by the title of his paper. 
Welch 20 reported a case from which a biopsy six 
months before death showed Hodgkin’s granuloma. 
Autopsy showed -widespread involvement by what 
may well have been a sarcoma developing from a 
granuloma. Ewing 4 wrote in 1928, “The trans- 
formation of Hodgkin’s granuloma into a sarco- 
matous process occurs m a certain proportion of 
cases,” and added: “The structure varies from a 
close counterpart of Hodgkin’s granuloma to a tissue 
composed , exclusively of large round cells with 
faintly staining cytoplasm and moderately chro- 
matic vesicular nuclei. Large round giant cells with 
multiple or multilobed nuclei predominate.” 

Comparatively few authors refer to this, the most 
fulminating, form of Hodgkin’s disease, although, 
as Ewing rightly points out, “Many cases described 
in the literature as lymphosarcoma are probably 
of this natuYe.” 

Nature of the Disease 
Hodgkin's Paragranuloma 

Hodgkin’s paragranuloma bears little or no re- 
semblance to a true tumor, either in its histologic 
picture or its clinical course. The often scattered, 
isolated Reed~Sternberg cells, the lymphocytic 
infiltration with or without destruction of the lymph 
follicles and the complete lack of invasiveness all 
bespeak an infectious process, as dothecomparatively 
benign course and the fact that in almost all cases 
the disease starts in the lymph nodes of the neck, 
to which the causative agent may have gained access 
through the pharynx. It is not improbable that 
the paragranulomatous form bears to the granu- 
lomatous type of the disease the same relation that 
a primary tubercle does to fibrocaseous tuber- 
culosis. 

Hodgkin's Granuloma 

As might be expected from the varied terminology 
already referred to, opinions concerning the nature 
of the granulomatous type of the disease arc equally 
at variance. Billroth 7 and Benda 8 were firmly con- 
vinced that it was a malignant neoplasm. In this 
country, this concept has been upheld by Warthin, 21 
Mallory 10 and others. The contrary view’- — namely, 
that the condition is an inflammatory or infectious 
disease and not a neoplasm — has been advocated 
by Sternberg, 2 Fracnkel, 22 Tcrplan and Mittelbnch 23 
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and many other workers, both abroad and in this 
country. 

Still another group of authors believe that the 
granulomatous type represents a combination of an 
inflammatory 'and a neoplastic process. Thus, 
Chevalier and Bernard 14 have suggested that it 
may be an inflammatory reaction due to a virus 
and that it later changes into a blastoma as do the 
infectious epitheliomas. 

As has been said above, the fact that the Reed- 
Sternberg cells are frequently scattered, isolated 
and often separated widely by cells of other types 
favors an inflammatory process rather than a 
neoplasm, for certainly in no true tumor does this 
condition obtain. On the clinical side, the irregular 
bouts of fever, seldom absent in the more advanced 
.stages and often seen to a less degree early in the 
coarse, and more especially the relapsing type 
commonly called “Pel-Ebstein fever,” the marked 
anemia in absence of bleeding or widespread in- 
vasion of the marrow, the polymorphonuclear 
leukocytosis and the prominent and persistent 
tachycardia are all more characteristic of an in- 
fectious process than of a tumor. 

Hodgkin's Sarcoma 

Hodgkin’s sarcoma has, in our opinion, all the 
characteristics of a true neoplasm. The uniformity 
of the cellular constituents, the aggressive, invasive 
nature of the process, the extremely short duration 
of life and the not uncommon finding of a large 
destructive tumor with comparatively few metastases 
all favor this concept. So also does the fact that 
the disease is commonest in the sixth and seventh 
decades and is extremely rare below the age of 
thirty. This view, however, is contrary to that 
held by many workers, such as Sternberg 2 and 
Kaufmann, 25 who maintain that this cellular type 
is merely a variant of the granulomatous form arid 
is of the same basic nature. As already noted, how- 
ever, Ewing 4 speaks of sarcomatous transformation 
in certain cases of Hodgkin’s disease, and we have 
made similar observations in our own cases. 

Etiology 

If our concept of the disease is correct, the eti- 
- ology of the paragranulomatous form is identical 
to that of the granulomatous. The granulomatous 
form is not brought into existence, for the time, 
owing either to relative immunity on the part of the 
host or to comparative lack of virulence on the part 
of the exciting agent. 

Historical Summary 

Many authors have emphasized the importance 
of the tubercle bacillus as the etiologic agent in 
Hodgkin s granuloma. Sternberg 16 originally de- 
scribed the lesion as an atypical form of tuber- 
culosis (8 out of 13 of Sternberg’s original series of 


cases were complicated by definite tuberculosis). 
Lichtenstein 26 claimed to have produced Hodgkin’s 
granuloma in guinea pigs by the injection of ma- 
terial from human 'cases and of tubercle bacilli. 
Fraenkel and Much 27 demonstrated antiformin- 
resistant, gram-positive granules in granulomatous 
tissue that showed no demonstrable evidence of 
tuberculosis. Furthermore, by injections of large 
amounts of antiformin-treated material, they 
succeeded in producing not only tuberculosis but 
also lesions that in their opinion resembled those of 
Hodgkin’s granuloma. 

L’Esperance 28 ’ 29 claimed to have shown that the 
etiologic agent was an avian strain of tubercle 
bacilli. Her work could not be confirmed by other 
workers, including vanRooyen, 30 Branch 31 and 
ourselves. 

Perhaps an equal number of investigators have 
denied the etiologic role of tuberculosis in the pro- 
duction of Hodgkin’s granuloma. Both Reed 17 
and Longcope, 32 whose publications amplified Stern- 
berg’s original description of the disease, denied the 
identity of Hodgkin’s granuloma with tuberculosis. 
Terplan and Mittelbach, 23 as a result of their own 
experiments and a review of the literature, held 
the same view. They believed that in those cases 
in which positive evidence for tuberculosis was ob- 
tained, the tubercle bacillus was either a secondary 
or coincident invader and was in no way causative 
of the Hodgkin’s disease. Furthermore, these 
authors were not convinced that Hodgkin’s granu- 
loma had ever been produced in experimental 
animals. Uddstromer 33 in his study of 548 cases of 
Hodgkin’s granuloma likewise found no support 
for the thesis that tuberculosis is the causative 
agent. 

The literature on this particular aspect of the 
problem is exceedingly extensive, and the reader 
who vdshes further details is referred to the reviews 
by Wallhauser, 1 Sternberg, 2 Terplan and Mittelbach 23 
and Simonds. 34 

The tuberculin test has been employed by various 
investigators in an attempt to prove or disprove a 
direct relation between the two diseases. Cases of 
Hodgkin s granuloma have almost uniformly been 
anergic, reacting, if at all, only to low dilutions — 
1:10 or 1:100, rarely 1:1000. The test often be- 
comes positive, frequently strongly so, after effective 
x-ray therapy. 

It should be emphasized that Hodgkin’s granu- 
loma is frequently complicated by tuberculosis. 
According to Ziegler 35 and other workers, this occurs 
in 15 to 25 per cent of cases. In our own series, we 
found coexistent active tuberculosis in 20 per cent. 
The fact that one may find in the same patient or 
even in the same organ both Hodgkin’s granuloma 
and tuberculosis has seemed to us to indicate the 
lack of H entity of the two diseases, for it appears 
highly improbable, if not impossible, that a host 
should react in two entirely distinct ways to the 
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same- microorganism. Furthermore, if the tubercle 
bacillus' is actually the cause of Hodgkin’s granu- 
loma, the- disease should be found more commonly 
in persons suffering from proved tuberculosis than 
in those free of the disease. Such does not appear 
to be the case. Medlar 36 found Hodgkin’s disease in 
only 0.3 per cent of patients who had tuberculosis 
and were followed until death at the Metropolitan 
Life Insurance Company Sanatorium, and of 2297 
cases of tuberculosis coming to autopsy at the 
Boston City Hospital, only 7, or 0.3 per cent, showed 
Hodgkin’s disease as well. This figure is not sig- 
nificantly higher than the general incidence of 
Hodgkin’s granuloma (see below). Furthermore, 
Uddstromer 33 in his careful analysis of the situation 
in Sweden found that Hodgkin’s disease was less 
common in areas in which the tuberculosis rate was 
high than in those in which it was low. 

Various diphtheroid bacilli have also been claimed 
as the etiologic agent by a number of investigators. 
Among these may be mentioned Bunting and 
Yates, 87 DeNegri and Mieremet, 38 Bloomfield 30 
and Torrey. 40 Bunting and Yates named their 
organism Bacterium hodgkinii and claimed that in- 
jections into animals produced Hodgkin’s granu- 
loma. Others have not been able to confirm their 
work, .howevery and numerous investigators have 
found diphtheroid bacilli in lymph nodes from a 
variety of other conditions, such as lymphosarcoma, 
metastatic carcinoma and tuberculosis. It is now 
generally held that such diphtheroids as have been 
identified are not of etiologic importance. 

It has also been claimed 41 that amebas are the 
cause of the' disease. There has been no con- 
firmation of this claim. 

Recently Gordon 42 ’ 43 in England found that 
material from Hodgkin’s ‘granuloma injected in- 
tracerebrally into rabbits produced paralysis that 
usually resulted in death. Negative results were 
obtained with the material from cases of carcinoma, 
sarcoma and with other pathologic tissues. Gordon 
concluded that this was a satisfactory diagnostic 
test, and he believed, furthermore, that the disease 
was due to a specific pathogenic agent, probably 
a virus, although he was unable to transmit it from 
rabbit to rabbit. Van Rooyen 44 ' 46 confirmed Gor- 
don’s results in so far as the test was concerned. In 
collaboration with Turner, we 47 demonstrated that 
the Gordon test is apparently entirely dependent 
on the presence of eosinophils and is in no way 
specific for Hodgkin’s disease. Our work has been 
confirmed by Edward, 48 McNaught 40 and King. 60 

Another group of workers believes that Hodgkin’s 
granuloma is a special — by some considered allergic 
— type of reaction of the tissues to any of the usual 
pyogenic organisms and that the disease, therefore, 
has no single etiologic agent. 

The latest contributions of note on the subject of 
etiology are those of Parsons and Poston 61 and Wise 
and Poston. 62 In the latter paper it is reported 


that cultures of lymph nodes from 14 consecutive 
■ cases of proved Hodgkin’s granuloma yielded 
positive cultures for organisms of the Brucella group. 
They further found that such patients were anergic 
to abortin. Cultures from 67 cases with diseases 
of lymph nodes other than Hodgkin’s disease with 
one exception yielded negative results. It is as yet 
too early to pass final judgment on the significance 
of these findings. To date, we have been unable to 
confirm them. 

Twort 53 in an extensive study of the etiology of 
Hodgkin’s granuloma, using a great variety of cul- 
tural methods, obtained entirely negative results. 

Bacieriologic Studies 

For three years, we cultured lymph nodes re- 
moved aseptically at surgical operations on an egg 
medium suitable for growing tubercle bacilli. Ap- 
proximately seventy-five nodes from patients with 
a variety of diseases were so cultured. In no case 
did material from a Hodgkin’s granuloma yield a 
positive culture for Mycobacterium tuberculosis , 
whereas material from tuberculous nodes gave 
uniformly satisfactory growths of the organism. It 
should be noted that in 3 cases of Hodgkin’s granu- 
loma, smears made from the apparently negative 
surfaces of the inoculated slants of egg medium 
showed acid-fast bacilli. These would not grow in 
subculture, and their nature is entirely obscure. 

In addition to the egg medium used, we also cul- 
tured the last fourteen nodes of this first series in 
dextrose ascitic-fluid broth sealed with vaseline, as 
well as in ascitic-fluid broth and brain broth and on 
blood agar. Four of the nodes so cultured, three 
from cases of Hodgkin’s granuloma and one from a 
case of Hodgkin’s paragranuloma, yielded a growth 
of a small gram-positive, strictly anaerobic, gas- 
forming bacillus. In smears of cultures, the organ- 
isms occurred in clumps and chains. Because of this 
finding and the negative results of our efforts to 
demonstrate the tubercle bacillus, we discontinued 
our cultures for the latter and concentrated on cul- 
turing for this anaerobic bacillus. For this purpose, 
we used chopped-meat broth sealed with vaseline, 
a medium that we had found favorable for its 
growth. 

Eighty-one lymph nodes were cultured in this 
medium. The organism was obtained from a con- 
siderable number of cases of Hodgkin’s disease but 
by no means all. It was, however, cultured also 
from cases with other forms of lymphoma and from 
nodes involved by carcinoma, tuberculosis and 
chronic inflammation. A positive blood culture for 
this organism was obtained from a febrile case of 
Hodgkin’s granuloma (J. A., S36-4092) at the height 
of the fever, whereas cultures were negative when 
the temperature was normal. A positive blood 
culture of a similar organism was, however, like- 
wise obtained from a . patient who so far as was 
known did not have the disease. 
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Attempts to demonstrate a relation of this or- 
ganism to Hodgkin’s disease by means of agglutina- 
tion and skin tests failed. The bacillus was not 
pathogenic for the usual laboratory animals 
rabbits, guinea pigs and mice. Its significance, 
therefore, remains doubtful. 

A series of nodes were also cultured in sheep’s 
blood broth and on blood-agar plates and slants, 
the latter being incubated under normal atmospheric 
conditions and under increased carbon dioxide 
tension (10 per cent). The results were consistently 
negative save for the rare presence of a readily 
recognized contaminant, such as a staphylococcus. 
It should be mentioned here in connection with our 
technical procedure that such contaminations were 
uncommon. 

Animal Inoculations 

Portions of the lymph nodes used for culturing 
for tubercle bacilli were also injected into rabbits, 
guinea pigs and pigeons. The rabbits were in- 
oculated intravenously, subcutaneously and, rarely, 
intracerebrally, the guinea pigs intraperitoneally 
and subcutaneously, and the pigeons intravenously 
and intraperitoneally. All the animals were kept 
for from several months up to one and a half years 
before being killed and autopsied. In the entire 
group of animals inoculated with material from 
Hodgkin’s granuloma, only one guinea pig showed 
tuberculosis, ,the organism proving to be a bovine 
strain. This node was from a child aged ten years 


are forced to conclude that the etiology of Hodgkin’s 
granuloma has yet to be discovered. 

Incidence 

Hodgkin’s granuloma is, fortunately, an un- 
common disease. Uddstromer 33 found only 548 cases 
in the whole of Sweden between 1915 and 1931, 
an incidence of 0.054 cases per 10,000 living persons 
as based on the average population of the country 
during that period. All cases were proved by biopsy 
or autopsy, and all tissue was examined by the 
author himself. Among 8485 general autopsies, 
Symmers 65 found 14 cases of Hodgkin’s disease, and 
in Barron’s 66 7253 autopsies there were 24 cases. 
The combined incidence as estimated from these 
two latter series is 0.23 per cent. Ciechanowski 67 
found an incidence of 0.33 per cent in 60,000 
autopsies. 

In our own series of 259 proved cases,* the total 
available figures must be broken down, for many 
cases were admitted to the Collis P. Huntington 
Memorial Hospital or the Pondville Hospital, two 
institutions that are devoted primarily to the care „ 
of patients with one or another form of malignant' 
disease and likely, therefore, to have, in relation to 
the general population, a disproportionately large 
number of cases of Hodgkin’s disease in their wards. 

A juster estimate of the incidence of the disease, so 
far as our own experience is concerned, may be de- 
rived from the figures at the Boston City Hospital. 


(M. G., S28-1804) and microscopically showed no 
evidence of tuberculosis, bur rather what appeared 
to be an uncomplicated picture of Hodgkin’s granu- 
loma. Nodes from the other forms of Hodgkin’s 
disease and other types of lymphoma as well as 
carcinomatous nodes and inflammatory nodes gave 
negative results. As was to be expected,' all material 
from cases of tuberculosis produced that disease in 
the animals. 


Table 1 . Age at Onset of Hodgkin’s Paragranuloma. 


Ace No. of 

yr. Cases 

0-9 2 

10-19 6 

20-29 9 

30-39 6 

40-49 4 

50-59 4 

60-69 6 

70-79 1 


Per Cent 


Tuberculin Reactions 

As reported in a previous paper, 64 we carried out 
a series of intracutaneous tuberculin reactions using 
both human and avian tuberculin. The patients so 
tested comprised sufferers from a variety of diseases 
besides Hodgkin’s granuloma and included a number 
known to have active tuberculosis. The patients 
with Hodgkin’s granuloma showed a definite anergy 
to both types of tuberculin. The significance of this 
anergy is entirely obscure, but it suggests that 
tuberculosis is not the cause of Hodgkin’s granu- 
loma, furthermore, if an untreated case of proved 
Hodgkin’s granuloma reacts positively to high 
dilutions of tuberculin, this indicates that the 
patient also has active tuberculosis. 

In considering all the evidence at hand from re- 
ports m the literature and from our own work, we 

* 


At this institution, there were 16,773 autopsies from 
1897 to 1943, and among these 35 showed Hodgkin’s 
granuloma, an incidence closely approximating 
that of the combined figures of Symmers 66 and 
Barron 66 referred to above. It should be emphasized 
that all our autopsy and biopsy material of whatever 
date has been comprehensively reviewed by us 
personally during the last three years, so that in 
all cases the diagnosis has been made in the light of 
the most recent histologic knowledge. 

We may tentatively conclude that Hodgkin’s 
granuloma accounts for approximately 0.25 per 
cent of deaths in a general hospital. 

Uddstromer 33 found the condition six times as 
common in 1931 as in 1915.. He was hesitant in say- 


Rhlf-S r “'".only those cases were included from 
wh rh I “f the time of study saurfactorily stained tissue and on 

to the hospital a ^ cquate c ^ in »cal data, at least for the patient’s first visit 
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ing that there had been an actual increased rate. 
Our data do not support the view that the disease 
is on the increase. 


Age and Sex 
Hodgkin's^ P aragranuloma 

The age incidence of Hodgkin’s paragranuloma 
is shown in Table 1; it roughly parallels that of the 
"granulomatous form (see below). Of 38 patients, 27, 
or 71 per cent, were males. 


Hodgkin's Granuloma 

Although it has been repeatedly stated that 
Hodgkin’s granuloma principally affects young 
adults, it is of the greatest importance to recognize 
that the condition may occur at any age. In the 
literature, there is no consensus concerning the 
decade in which it is most commonly seen, and some 
confusion has arisen from the facts that certain 
authors derive the age incidence from the date of 
the first symptoms, that others have recorded their 
cases according to the age at death, and that still 
others have contented themselves by saying that 
the disease “occurred in” certain decades. 

Uddstromer, 33 who carefully dated his cases from 
the first symptom that could properly be attributed 


Table 2. Age at Onset' of Hodgkin's Granuloma 
( Uddstromer 33 — 536 -cases). 


Per C* 

0-9 6 

10-19 9 

20-29 24 

30-39 19 

40-49 14 

J0-S9 14 

60-69 11 

70-79 :... 3 


to the disease, found that the condition was common- 
est in the third decade, but his figures (Table 2) in- 
dicate clearly that no age group is spared. 

On the other hand, in Longcope’s 32 series of 109 
cases, 19 per cent occurred in the first decade of life, 
and of Smith’s 68 1 38 cases, over 12 per cent were 
seen under the age of ten. In sharp contrast, Stern- 
berg 3 reports 29 per cent of his autopsied cases as 
falling in the sixth decade and 25 per cent in the 
seventh, and Priesel and Winkelbauer 69 report a 
case of a child who apparently had the disease at 
birth and died at the age of four months. It is thus 
apparent from a study of the literature that no age 
is spared and that the condition is found with 
reasonable constancy throughout the first seven 
decades of life. Our own experience confirms this 
view, for our cases arc distributed quite evenly from 
earliest childhood to the age of 70 (Table 3). 

Wallhauser 1 believed that the number of cases 
developing during the period of puberty was sur- 


prisingly and significantly small, since he found 
that of 33 cases in patients under fifteen, only 2 
occurred between the ages of twelve and fourteen. 
Similarly, in Uddstromer’s series of 57 cases with 
onset under the age of sixteen, only 6 came down 
with the disease “in the period of puberty,” and of 
our own 43 patients under the age of sixteen, only 


Table 3. Age at Onset of Hodgkin's Granuloma. 


Ace 

51*. 

0-9 

No OF 
Cases 

Per Cent 

10-19 






30-39 









60-69 






B0-B9 



Total 

237 



6, all boys, were first stricken between the ages of 
twelve and fourteen. As Uddstromer points out, 
however, the number of cases in the childhood 
period is so small that one must be cautious before 
drawing any broad conclusions on this particular 
point and, furthermore, the age at which puberty 
begins varies over rather wide limits in different 
latitudes and in various races. 

For the present, the most important consideration 
is the undeniable fa'ct that Hodgkin’s granuloma 
may occur at any age, although it appears to be 
uncommon in infancy and in extreme old age. 

There is general agreement that Hodgkin’s granu- 
loma is commoner in males than in females. Nearly 
70 per cent of the patients in the 1447 cases«colIected 
from the literature by Wallhauser and 61 per cent 
of Uddstromer’s 548 patients were males. This 
preponderance becomes even more marked in chil- 
dren, for 91 per cent of Uddstromer’s and 94 per cent 
of Smith’s patients under the age of ten were males. 
In our own series of 237 patients, 70 per cent were 


Table 4. Age at Onset of Hodgkin's Sarcoma. 


Age 

yr. 

0-9 

No or 
Cases 

O 

Per Cent 

O 

O 

20-29 


4 

30-39 


16 

40-49 

6 

12 

50-59 

14 

27 

60-69 

14 

27 

70-79 

7 

14 

Total 

51 



males, and almost precisely this proportion was 
maintained in the childhood group. There docs not 
appear to be any adequate explanation for this sex 
difference. 

It is our belief that' Hodgkin’s granuloma occurs 
more frequently in members of the same family than 
can be accounted for by chance alone. 
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Hodgkin's Sarcoma 

Hodgkin’s sarcoma occurs chiefly in the middle- 
aged or elderly (Table 4). Eighty per cent of our 51 
patients were over forty years of age. In no case 
have we seen a patient with primary Hodgkin’s 
sarcoma — that is, not preceded by Hodgkin s 
granuloma — under twenty years of age. Twenty- 
six, or 51 per cent, of our patients were men. It is 
apparent, therefore, that both the age and the sex 
distribution differ sharply from those of Hodgkin’s 
granuloma and paragranuloma. 

Summary 




Hodgkin’s disease, in our opinion, should be 
subdivided into the paragranulomatous, the granu 
lomatous and the sarcomatous type 
etiology and incidence of these three varieties have 
been discussed; their pathologic and clinical pictures 
and their treatment will be considered in subsequent 
articles. 
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T HE deplorable condition of the teeth of the 
young men of this country has been made 
prominent by the fact that dental defects have been 
the greatest single cause for rejection by the armed 
services. Massachusetts, in common with other 
New England states, has in this particular a record 
far worse than those of other sections of this coun- 
try. That this regional record of relatively poor 
dental conditions is not a recent development is 
indicated by the fact that approximately the same 
rate of rejections for dental defects obtained in the 
Civil and Spanish-American wars and in World 
War I. In World War I, the rate for Massachusetts 
was 78.82 per 1000 men, whereas in Arkansas it was 
only 2.90 per 1000 men examined. 1 It might be 
thought that this great variation could be ex- 
plained on the basis of different standards of dental 
examinations. This is probably not so, since the 
examinations were made at the camps by Army 
officers; furthermore, similar conditions were re- 
ported in the drafts of 1863 and 1864, 5 examina- 
tions made by Navy dentists agree closely with the 
figures reported from Army examinations 3 ; and 
independent examinations of school children of ten 
to twelve years of age in Massachusetts and Mary- 
land showed approximately twice as great an in- 
cidence of dental caries in the Massachusetts 
children. 4 ’ 6 

The chief cause of loss of teeth in young adults is 
tooth decay. It might be assumed that this con- 
dition occurred to a similar degree in New England 
and in the rest of the United States, but that dental 
caries Was less well treated and controlled here than 
elsewhere. A great deal of evidence indicates that 
such an assumption is not justifiable. For example, 
in a recent survey made by the Committee on Eco- 
nomics of the American Dental Association, 4 it is 
stated that there is evidence of more adequate pro- 
fessional care in this section of the country than 
in any other. In addition, the proportion of dentists 
to the total population and the per capita amount 
spent for dental services are relatively high here. 
The conclusion is unavoidable that the incidence of 
tooth decay is actually higher here than elsewhere. 

Tooth decay, once started, usually continues to 
destroy more and more of the tooth substance. Left 
, untreated it almost inevitably leads to pulp abscess 

*.\ commUtee report at the annual meeting of the Mamchurett* 
Central Health Council. Boston. May 13, 1913 

profewor of oral pathology and clinical denuur). Harvard 
School of Dental Med.ctne 

^Instructor In pediatric*. Harvard Dental School 
S Dean, Tuft* College Dental School. 
qChiel, Nutrition Department, Fouyth Dental Infirmary. 


and loss of the affected tooth. Detection of in- 
cipient caries by frequent inspections and x-ray 
examinations, removal of the diseased tooth struc- 
ture and restoration of the normal tooth contours 
by means of fillings constitute accepted dental prac- 
tice. Competent and continuous professional care 
can decrease the loss of permanent teeth in adoles- 
cents to practically zero. If such a program were 
started with every three-year-old child in the 
Commonwealth and carried through until the age of 
eighteen, there is little doubt that the major cause 
of loss of teeth, and hence of rejections for physical 
defects of a dental nature, vould be eliminated. 
-This program would be expensive and would require 
the training of additional personnel, but the returns 
in physical well-being and appearance and in free- 
dom from pain would be of great value. Sweden 7 
and New Zealand 8 have had experience with exten- 
sive programs designed to ensure a sound dentition 
for every child. The British 9 and Canadian 10 pro- 
grams for compulsory health insurance, and the 
United States Social Security 11 program have been 
concerned with dental problems. The principle that 
the health of the individual is the concern not only 
of the individual himself, but of society as a whole 
seems destined to become the keynote of future 
public-health programs. The part that the dental 
profession may play in such a program is already 
a subject of study by the Massachusetts State 
Dental Society. Your committee recommends that 
the Massachusetts Central Health Council approve 
in principle the goal of adequate dental care for all 
children up to the age of eighteen. 

The problem of providing dental care for boys 
approaching the draft age is an immediate one. 
There is no doubt that loss of teeth can be prevented 
by adequate dentistry. The provision of professional 
dental care is difficult at the present time when so 
many of the younger dentists arc in service. The 
various dental organizations might well explore the 
possibility of more active co-operation with the 
Procurement and Assignment Service in its efforts 
to supply adequate professional service to all com- 
munities in the Commonwealth. Since even in 
peacetime it is estimated that approximately 70 
per cent of the population receive no dental care 
other than treatment for the relief of pain, the mag- 
nitude of the problem under present conditions 
becomes apparent. The long period of training for 
the practice of dentistry makes it imperative that 
the time and .skill of the dental operator be effi- 
ciently utilized. Relatively few dental practitioners 
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have studied the problem of attaining maximum 
productivity by the use of assistance, planned steps 
in operative procedure and the designing of equip- 
ment for efficiency rather than for show. The dental 
schools might well undertake to train students in 
time-saving methods of operating, since cumbersome 
procedures learned in school may persist as the 
habits of a lifetime. Dental schools might also 
assume responsibility for the training of dental 
assistants and laboratory technicians. The dental 
hygienist has already demonstrated her usefulness 
in dental practice and to some extent in school and 
hospital clinics. A much wider use of her services 
for dental examinations and possibly for simple 
operations, in addition to the cleaning of teeth, 
which is now permitted, might be considered. This 
would necessitate a longer period of training than 
at present, which would doubtless be advantageous 
in other respects. 

Most of the dentistry for the people of Massachu- 
setts is done by private practitioners. A significant 
part of the dental care for children is provided in 
the clinics of the Forsyth Dental Infirmary, the 
Harvard and Tufts dental schools and various 
smaller clinics, especially those maintained in 
primary and grammar schools. The latter are par- 
ticularly handicapped at the present time because 
of the shortage of dentists. In general, recent grad- 
uates have served such clinics on a part-time basis 
while building up their private practices. It is 
chiefly these men who have gone into service, and 
no one is available to take their places. The imme- 
diate problem can be met only by using most 
efficiently the time of those who are left, a subject 
that has already been discussed. 

Thought should be given, however, to the post- 
war program. It appears evident that adequate 
dental care can be made available to all the children 
of Massachusetts only by the use of public funds. 
This would provide dental care for all in the same 
way that a public-school education is provided with- 
out regard to the ability of the child’s family to pay 
for such services. It would not eliminate private 
practice, just as private schools are not eliminated 
by the public schools. It would ensure adequate 
dental care for the total child population rather than 
for the minor part, as at present. This would 
necessitate creating opportunities in public-health 
dentistry "that would appeal to young men and 
women as a career. Such positions should be under 
civil service and should offer security of position 
and opportunity for advancement as well as for 
service, in compensation for the greater financial 
rewards of private practice. 

An important feature of such a program would 
be its continuity. Sporadic dental care may be com- 
pletely ineffective in preventing loss of teeth. It is 
the opinion of tire members of your committee that 
dental services, should be available throughout the 
high-school period. To care for the teeth of children 


through the primary-school and grammar-school 
years and then neglect them through four years 
when caries susceptibility is high is likely to make 
the work of previous years of little avail. It seems 
probable that such a program would benefit rather 
than harm private practitioners of dentistry, since 
it would inculcate habits of regular dental care up 
to the time when most persons become self- 
supporting. 

At present the Massachusetts Department of 
Public Health has a dental unit consisting of two 
dentists and two dental hygienists. Despite the 
fact that Massachusetts was one of the first states 
to include dentistry in its public-health program, 
the appropriation for this purpose at the present 
time is less than 0.5 per cent of the total public- 
health budget, and this contrasts unfavorably with 
many other states. For example, in 1938, the 
proportion of the state budget allotted to dental- 
health programs was 3.1 per cent in Connecticut 
and 5.6 per cent in North Carolina. 12 

The members of your committee believe that the 
dental unit should eventually become a full division 
in the Department of Public Health. They recom- 
mend that the Commissioner of Public Health 
appoint an advisory council to this dental unit. 
This council might consist of representatives of the 
Massachusetts State Dental Society, ‘the Oral 
Hygiene Council, the Forsyth Dental Infirmary, the 
Harvard School of Dental Medicine and the Tufts 
College Dental School. The advisory council could 
be of great assistance to the dental unit in planning 
a program to meet the dental needs of the people 
of Massachusetts. 

So far we have been concerned with the problem 
of tooth decay and the steps that may be taken to 
arrest its progress and repair the damage it -causes. 
What about the prevention of dental caries? Pre- 
vention is usually dependent on a knowledge of 
etiology, and the etiology of dental caries is un- 
known. Certain observations, however, appear to 
be well established: dental caries always starts on 
the outer surfaces of teeth; tooth structure is de- 
stroyed by the action of acids ; a number of bacterial 
species found in the mouth are capable of produc- 
ing acids; and sugars and starches constitute a 
favorable pabulum for these acidogenic bacteria. 
Whether these are primary or secondary causes 
cannot yet be decided. Such observations afford 
the rationale for attempts at preventing tooth decay 
by cleansing the teeth, and for the use of alkaline 
toothpastes and mouthwashes. The prevalence of 
tooth decay in spite of the expenditure of large sums 
on toothbrushes and dentifrices indicates that such 
measures are not effective. 

Considerable evidence is available that sugars 
and starches promote the initiation and progress 
of tooth decay, and that the incidence of dental 
caries may be reduced by lessening the amount of 
these substances in the diet. It is quite possible that 
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-wartime rationing of sugar and candies may lessen 
the amount of tooth decay in children. 

A most important advance in the understanding 
of dental disease has come with the demonstration 
of the effect of nutrition on the development and 
maintenance of a healthy dentition. Good nutri- 
tion, especially during the developmental periods of 
the teeth, is generally recognized as a fundamental 
factor in dental health, although the mechanism 
by which this factor exerts its influence is a matter 
of dispute. Many investigators have reported a 
correlation between nutritional improvement and 
reduction of dental caries in children. 

It is obvious that efforts to promote dental health 
through adequate nutrition should be correlated 
with, and indeed should be a part of, the more gen- 
eral nutritional program. Utilization of the present 
knowledge and equitable distribution of the avail- 
able food supply would ensure better health, in- 
cluding better teeth. The fact should not be over- 
looked that teeth are digestive organs, and that 
normal mastication and salivary digestion cannot 
occur when the teeth are diseased or lacking. A well- 
selected diet may not be adequate if it is not prop- 
erly 'dig'ested, and the teeth play a part in the 
digestive process. Furthermore, it should be 
pointed out that eating habits are of importance in 
maintaining sound teeth. It is well established that 
such a simple procedure as finishing a meal with an 
orange or an apple rather than with cake or candy 
may be associated w ith relative freedom from tooth 
decay. This effect seems explainable chiefly on the 
-local cleansing action of the fruit as opposed to the 
debris left on the teeth by the pastry, rather than 
to the superior nutritional value of the fruit. 

The striking laboratory and clinical data now’ 
appearing in the literature concerning the effective- 
ness of small amounts of fluorine (less than 2 parts 
per million) in preventing tooth decay in human 
beings as well as in laboratory animals 13 have been 
considered by this committee. Although we are 
not ready to recommend the widespread use of this 
substance as a public-health measure, we believe 
that continued study of this phase of the problem 
should be made, and suggest that it might be used 
under proper supervision in some section of the 


Commonwealth so that data may be obtained con- 
cerning its effectiveness in a region of the country 
where dental caries is most nearly universal. 

A final word should be said concerning the respon- 
sibility of the medical profession for the control of 
dental disease. It is unfortunate that most phy- 
sicians neglect to examine the mouths of their pa- 
tients w'ith the same care and attention paid to 
other parts of the body. The treatment of dental 
disease is the province of the dentist, but its recog- 
nition is equally the responsibility of the physician. 

Summary 

Dental caries is a more serious problem in Mas- 
sachusetts than in other sections of the country. 

Early detection and treatment is an effective 
procedure, but it requires highly trained personnel 
and is therefore expensive. Ways of more efficient 
use of this personnel are suggested. 

The promotion of a public-health dental service 
is discussed. The appointment of an advisory 
council to the dental unit of the Massachusetts 
Department of Public Health is recommended. 

The etiology of dental caries is discussed, and the 
role of nutrition in controlling its ravages is com- 
mented on. 

The responsibility of the medical profession for 
the recognition of dental disease is stressed. 
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PHENARSINE HYDROCHLORIDE IN THE TREATMENT OF SYPHILIS 

Wiluam P. Boardman, M.D.* AND Robert Kaldeck, M.D.f 

boston 


P HENARSINE hydrochloride is a mechanical 
mixture of 3-amino-4-hydroxy-phenyl-dichlor- 
arsine hydrochloride with sodium citrate as a buffer 
diluent. Its chemical constitution and pharma- 
cologic properties have been fully described by 
Long 1 and Guy, Goldmann and Gannon. 2 

The treatment of syphilis with phenarsine was 
begun in the Department for Diseases of the Skin 
of the Boston City Hospital one and a half years 
ago. The drugj was given in courses of ten to twenty 
injections, alternating with courses of fifteen in- 
jections of bismuth. The doses ranged from 0.030 
to 0.045 gm. for women and from 0.030 to 0.067 
gm. for men. In cases of primary and early second- 
ary syphilis three injections a week were given for 
the first two or three weeks, and weekly injections 
after that to the end of the first course of arsenicals. 


actions. One of these also had an eruption, and 1 
developed jaundice and hypochromic anemia (Table 
2). The treatment was changed to Mapharsen in 
2 cases, to neoarsphenamine in 2, and to bismuth in 
1, and 2 patients failed to report for further treat- 
ment. The patient who had jaundice and hypo- 
chromic anemia was a thirty-four-year-old Negress 
with primary seropositive syphilis and a positive 
dark-field examination. She developed jaundice 
and tenderness over the liver after having received 
seven injections (300 mg.) of phenarsine within 
two and a half weeks. The blood at that time showed 
a hemoglobin of 63 per cent, 3,360,000 red cells and 
5800 white cells, with 71 per cent polymorphonu- 
clear neutrophils, 2 per cent eosinophils, 1 per cent 
basophils, 20 per cent small lymphocytes and 6 
per cent monocytes; the platelet count was normal. 


Table 1 . Summary of Data. 




Type of 

Sypiulis 



PRIMARY 

SECONDARY 

LATE 

ALL TtPES 

Number of patients 


31 

67 

112 

Dropped 


24 

34 

• 65 

Remained under treatment 


7 

33 

47 

Cases with reactions 

5 (36%) 

8 (26%) 

12(18%) 

25 (22%) 

Drug discontinued because of reactions 

2 (14%) 

2 (6%> 

3 (4%) 

7 (6%) 

Reactions 





Nausea, vomiting and diarrhea 


s 

11 

19 

Jaundice and anemia 




1 

Eruptions 


3 

1 

5 

Total injections of phenarsine 

131 

391 

777 

1299 

Total dosage of phenarsine 


18013 mg. 

32928 mg. 

(51357 mg* 


In later courses it was administered at weekly in- 
tervals throughout the courses. Bismuth sub- 
salicylate in peanut oil was used in weekly doses 
of 1 cc. (0.075 gm. of bismuth) for fifteen doses. 
Phenarsine and bismuth were never given simul- 
taneously. Cases of late syphilis received a course 
of bismuth at the beginning of treatment. Pregnant 
women were treated with phenarsine only. It was 
given to 112 patients who made regular visits 
(Table 1). This group included 14 cases of primary, 
31 cases of secondary and 67 cases of late syphilis 
(early and late latent, and tertiary). During the 
period mentioned 65 patients dropped out for 
various reasons; 58 were transferred to other clinics, 
chiefly because they were near their places of 
employment, and the remaining 7 could not be 
traced. 

Tive patients had to discontinue the phenarsine 
treatment because of severe gastrointestinal re- 


Mo, P ph y ,r !ln "' m ' Ch!cf ’ Dcpsr,m,:nt f °' of the SUn, Boston C. 
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Treatment was continued with bismuth and the 
patient’s condition improved rapidly. Four months 
later the hemoglobin was 78 per cent, the red-cell 
count 4,000,000, and the white-cell count 4250, 
with 69 per cent polymorphonuclear neutrophils, 
2 per cent eosinophils, 9 per cent monocytes arid 
20 per cent lymphocytes. The red cells were slightly 
hyperchromic but -normal in size and shape and 
the platelet count was normal.' Five months after 
the beginning of treatment, the serologic reaction 
became negative and remained so. The patient has 
continued treatment with bismuth for fifteen and 
a half months and is in excellent health. 

Mild reactions, mostly headache, dizziness and 
nausea, occurred in a number of cases. Five (36 per 
cent) of the 14 cases of primary syphilis showed 
some type of reaction. Among these, in only 2 cases 
were the reactions severe enough to cause. discon- 
tinuance of phenarsine. Of the 31 patients with 
secondary syphilis, 8 (26 per cent) had reactions, 
but only 2 had to discontinue treatment. Of the 67 
patients with late syphilis, 12 (18 per cent) showed 
reactions, but only 3 had to discontinue treatment. 
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When reactions appeared, phenarsine was continued lesions required 3.7 weeks. Disappearance of the 
in smaller doses, with the addition of 10 cc. of 50 rash in secondary syphilis required only 2.8 weeks, 
per cent glucose or 10 cc. of 10 per cent sodium The average time required for all lesions in primary 
thiosulfate, which benefited half the primary cases and secondary syphilis was therefore 3.14 weeks, 
and about three fourths of the cases of secondary or about twenty-two days. 


Table 2. Cases Showing More than Mild Gastrointestinal Reactions. 


CASE 

No. 

DlACXOStS 

Kino of 

Reaction 

Dosage or 

PHENARSINE 

Subsequent 

Treatment 

Remarks 

1 

Primary syphilis 

Headache, nausea, 

6200 

Neoarsphenamine 


2 

Primary syphilis 

vomiting and diarrhea 
Hepatitia. jaundice and 

7300 

Bismuth 

Seronegative 

3 

Secondary ayphilii 

hypochromic anemia 
Vomiting and diarrhea 

20922 

Mapharsen 

after 5 mo. 
Seronegative 

4 

Secondary syphilis 

Headache, oauica and 

6380 


Treatment 

5 

Secondary syphilis 

dermatitis 

12760 


discontinued 

Treatment 

6 

lute congenital lyphilit 

Vomiting and diirrhea 

5225 

Maphtrsen 

discontinued 

* 7 

Late latent syphilis 

Vomiting and diarrhea 

7292 

Neoarsphenamine 



and late syphilis. From these figures it can be seen 
that a higher percentage of reactions occurred in 
the early cases, which received three doses weekly 
for the first two weeks, than in the secondary or late 
cases. When the serologic reversals to negative are 
considered, however, the cases that had received 
this intensified treatment also showed later a higher 
incidence of reversals. No case of nitritoid crisis, 
re'nal damage, purpura, encephalitis, optic atrophy 
or permanent damage to the blood-forming organs 
occurred. The only case showing liver damage was 


Serologic reversal (Table 3) occurred in 6 (86 per 
cent) of the 7 cases of primary syphilis, and in 6 
(86 per cent) of the 7 cases of secondary syphilis. 
In the 33 cases of late syphilis, there were 3 reversals 
or 9 per cent. Therefore, in the 47 cases remaining 
under treatment there were reversals in 15 or 32 
per cent. 

In the cases of primary syphilis the average values 
of 14.3 injections of phenarsine (881 mg.) and 3.5 
injections of bismuth over a period of 10.8 weeks 
were needed to accomplish reversal. For the group 


Table 3. Cases Showing Serologic Reversal from Positive to Negative. 





No or Injections 

Time Required 

Reaction* 

Stratus 

or Phenarsine 

or Phenarsine 

or Bismuth 

for Re\ crsal 



rtg. 




Primary 

60 

270 

16 

4H mo- 

Nsutea 


10 0 

499 

0 

2 mo. 

None 


10 0 

626 

5 

2 mo. 

None 


14 

872 

0 

2H mo. 

None 


36 

390 

0 

3>$ mo. 

Erythema of 

Mill an 


10 

360 

0 

I rao. 

None 

Secondary 

12.0 

525 

13 

4J3 mo. 

Nausea 


12.0 

540 

15 

5M mo. 

None 


18.0 

810 

10 


Vomiting and 





diarrhea 


6.0 

270 

0 

mo 

Vomiting and 




diarrhea 


4.0 

180 

5 

4 mo. 

Vomiting and 





diarrhea 

' 

31.0 

076 

30 

3 mo. 

None 

Late 

10 0 

420 

30 

10 mo. 

None 


10 0 

516 

16 

9 mo. 

None 


10.0 

633 

15 

6 mo. 

None 

Avenges: 






Primary syphilis 

14.3 

881 

3.5 

10.8 wk. 


Secondary syphilis 

13 8 

567 

12.2 

1S.2 wk. 


Late syphilis 

100 

523 

20.3 

33 3 wk. 


General average 

12.7 

6S7 

12 0 

19.8 wk. 



the primary case previously described. No serologic 
relapses were observed in the cases under treatment. 

-In the cases of primary and secondary syphilis, 
the exact time required for healing of the lesions 
was recorded in only 7 cases. The healing of primary 


with secondary syphilis the figures were 13.8 injec- 
tions of phenarsine (567 mg.) and 12.2 injections of 
bismuth over a period of 15.2 weeks. The 3 cases 
of late syphilis received 10.0 injections of phenarsine 
(523 mg.) and 20.3 injections of bismuth over a 
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period of 33.3 weeks. The average figures in all the 
cases with reversals were therefore 12.7 injections 
of phenarsine (657 mg.) and 12.0 injections of 
bismuth over a period of 19.8 weeks. It is of interest 
that the only case of primary syphilis under treat- 
ment that did not become negative had received 
only twelve injections of phenarsine (495 mg.) and 
no bismuth over a period of eight weeks — in other 
words, less than the average treatment received by 
the other 6 patients. This patient still has a good 
chance to become seronegative, which would raise 
the total number of reversals in this group to 100 
per cent. The same applies to the only remaining 
patient with secondary syphilis, who had received 
only seventeen injections of phenarsine (965 mg.) in 
twelve weeks of treatment. From Table 2 it can be 
seen that among the cases with serologic reversal 
there was a higher incidence of reactions than in 
others. Among 15 recorded cases, 6 had reactions 
such as nausea, vomiting and diarrhea. One patient 
with primary syphilis, a pregnant woman, developed 
erythema of Milian on the ninth day of treatment. 
Treatment was continued, and on her request she 
received three injections of 67 mg. of phenarsine 
weekly. Within three and a half months she had. 
received thirty-six injections of phenarsine (2390 
mg.). No bismuth was given. By the end of this 
period the serologic reaction had become negative 
and she delivered a healthy child. After this she 
was treated with weekly injections of bismuth and 
the serologic reaction remained negative. 

Whereas the incidence of reactions in all cases of 
primary syphilis was 36 per cent, in those of second- 
ary syphilis 26 per cent and in those of late syphilis 
18 per cent, in cases with later serologic reversal 
the incidence was 40 per cent. Nevertheless, the 


number of severe reactions was small, and only 1 
case of jaundice with anemia occurred, with 
complete recovery. , 

With this low toxicity, phenarsine 'compares 
favorably with Mapharsen. So far as reversals are 
concerned, Gruhzit and Dixon 3 state that cases of 
early syphilis treated continuously with Mapharsen 
and heavy metals show reversal to negative in 88 
per cent after six months of treatment, and in 96 per 
cent after ten months of treatment. When it is con- 
sidered that many of our patients have been treated 
a shorter time than this, our figures are certainly 
as favorable as those given for Mapharsen. 

Summary 

In 112 cases of all stages of syphilis,- phenarsine 
hydrochloride (Clorarsen) when given intensively 
caused a fairly high percentage of minor gastro- 
intestinal symptoms, but in only 7 cases were these 
so severe that the treatment had to be stopped. 
There was only 1 case of liver damage and anemia, 
and this patient completely recovered. There was 
no mortality, and no other serious reactions occurred. 
There was no case of clinical or serologic relapse, 
and the percentage of serologic reversals from 
positive to negative was as high as that obtained 
with other arsenicals. We therefore believe that 
phenarsine is a safe drug, and our results appear 
to warrant further therapeutic investigation. 
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THE DIFFERENTIAL DIAGNOSIS OF CHICKEN POX AND SMALLPOX 
Conrad Wesseliioeft, M.D.* 

BOSTON 


E IGHTY years ago an acrimonious controversy 
raged over Europe as to whether chicken pox 
(varicella) and smallpox (variola) were or were not 
the same disease. 1 ' 2 Both were endemic and epi- 
demic at that time. The severe cases of chicken pox 
and mild cases of smallpox contributed to the con- 
fusion. Later there came into vogue the erroneous 
notion that chicken pox never attacks adults. 3 
Only within the past half-century have the two 
diseases been clearly differentiated. Indeed, they 
are entirely different. The classic picture of each 
can be recognized at a glance. Both, however, are 
subject to such wide variation that almost every 
point of differentiation may have an exception under 
certain circumstances. The importance of these 
points and their exceptions, particularly to military 
medicine, prompts this review. 

Epidemiologic Considerations 
Chicken pox is endemic in New England the year 
around. Epidemics usually begin in the colder 
months of the year and subside as summer comes on. 
In the Northern Hemisphere smallpox also occurs 
more frequently in the winter months. 4 It was 
formerly both endemic and epidemic in New Eng- 
land, but of late has become pretty well extinct 
except for rare isolated outbreaks jn communities 
where vaccination has not been properly enforced. 
It should be kept in mind that smallpox continues 
in the St. Lawrence Valley and that people from 
that area sometimes bring the disease to New 
England. Before the war it seemed paradoxical 
that so many New Englanders were vaccinated 
before going to countries in Europe that were free 
of smallpox, yet never gave a thought to vaccina- 
tion before an extended motor trip along the St. 
Lawrence River, or to some states in the northwest 
where vaccination was not yet compulsory and 
where smallpox continued to occur.f The severest 
types of smallpox are epidemic in North Africa, 
the Orient, India and Mexico, the milder forms occur 
in the West Indies, northern South America, South 
Africa and Canada. In recent years outbreaks in 
the United States and Great Britain have been of 
milder variety. 6 

Immunologic Considerations 
An attack of either chicken pox or smallpox tends 
to confer a lasting immunity. Most people in New 
England have chicken pox in early childhood and 
thereby, with rare exceptions, remain immune 

*CUtlieal profoior of Snfcctlou* <Ji»ejse* t Harvard Modical School, pro- 
feuor of clinical medicine, Boiton Umverntv School of Medicine, chief, 
Haynei Memorial Hoipital, Manachufetli Memorial Iloipitali 

tThe state law* of Arizona, California, North Dakota, Utah and Minne- 
iota do not require compuliory vaccination. 


throughout life. A few people exhibit a strong 
natural immunity through childhood and contract 
the disease in later life. Occasionally a parent who 
has not had the disease in childhood contracts it in 
a severe form from a mild case in one of his children. 
It is therefore desirable to have chicken pox in child- 
hood in order to establish an immunity. If for any 
reason it is advisable to ward off an attack, an in- 
tramuscular injection of 10 to 20 cc. of convalescent 
chicken-pox serum within five days of exposure is 
likely to be effective because the incubation period 
is thirteen to twenty days. 6 This passive immunity, 
however, lasts only two weeks. 

Since cowpox affords a cross immunity to small- 
pox, it is advisable that all persons be vaccinated 
in early childhood- Indeed, whenever the question 
of a diagnosis of smallpox arises, one of the first 
steps is to look for a vaccination scar. This, of 
course, is only circumstantial evidence, because one 
can have varioloid, which is a mild form of smallpox 
modified through vaccination. 7 Another point is 
that the incubation period of smallpox is about 
twelve days. Thus, in the event of an exposure to 
smallpox a certain degree of protection can be 
achieved by immediate vaccination. 8 If the subject 
has had a previously successful vaccination, the 
amount of antibody already there is increased by 
the repeat inoculation of cowpox virus. 

Although the incubation period of smallpox 
averages twelve days, it varies from eight to twenty- 
one days. The severer the form, the shorter is the 
incubation period. Thus, in so-called “black’* or 
purpuric smallpox (variola purpurica), in which the 
patient succumbs in the period of invasion, the 
incubation period is only eight days. In such a 
case, the appearance of petechiae is followed by 
hemorrhages and collapse; the patient becomes the 
color of a “dark prune” 9 and dies before the vesicu- 
lar stage gets under way. On the other hand, in 
alastrim, which is a mild form of the disease in un- 
vaccinated persons, the incubation period may be 
twenty-one days. Alastrim is due either to a high 
resistance in the individual or to a low virulence 
of the virus. 

Prodromal Symptoms 

In general it may be stated that prodromal symp- 
toms are absent or slight in chicken pox and severe 
in smallpox. The fact is that since chicken pox 
usually occurs in childhood and is usually a mild 
affair, prodromes are rarely present. Occasionally 
a child has a high fever, vomiting and even a con- 
vulsion within a few hours of the time when the 
first chicken-pox lesions are noted. Again, there may 
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period of 33.3 weeks. The average figures in aU the 
cases with reversals were therefore 12.7 injections 
of phenarsine (657 mg.) and 12.0 injections of 
bismuth over a period of 19.8 weeks. It is of interest 
that the only case of primary syphilis under treat- 
ment that did not become negative had received 
only twelve injections of phenarsine (495 mg.) and 
no bismuth over a period of eight weeks — in other 
words, less than the average treatment received by 
the other 6 patients. This patient still has a good 
chance to become seronegative, which would raise 
the total number of reversals in this group to 100 
per cent. The same applies to the only remaining 
patient with secondary syphilis, who had received 
only seventeen injections of phenarsine (965 mg.) in 
twelve weeks of treatment. From Table 2 it can be 
seen that among the cases with serologic reversal 
there was a higher incidence of reactions than in 
others. Among 15 recorded cases, 6 had reactions 
such as nausea, vomiting and diarrhea. One patient 
with primary syphilis, a pregnant woman, developed 
erythema of Malian on the ninth day of treatment. 
Treatment was continued, and on her request she 
received three injections of 67 mg. of phenarsine 
weekly. Within three and a half months she had, 
received thirty-six injections of phenarsine (2390 
mg.). No bismuth was given. By the end of this 
period the serologic reaction had become negative 
and she delivered a healthy child. After this she 
was treated with weekly injections of bismuth and 
the serologic reaction remained negative. 

Whereas the incidence of reactions in all cases of 
primary syphilis was 36 per cent, in those of second- 
ary syphilis 26 per cent and in those of late syphilis 
18 per cent, in cases with later serologic reversal 
the incidence was 40 per cent. Nevertheless, the 


number of severe reactions was small, and only 1 
case of jaundice with anemia occurred, with 
complete recovery. 

With this low toxicity, phenarsine compares 
favorably with Mapharsen. So far as reversals are 
concerned, Gruhzit and Dixon 3 state that cases of 
early syphilis treated continuously with Mapharsen 
and heavy metals show reversal to negative in 88 
per cent after six months of treatment, and in 96 per 
cent after ten months of treatment. When it is con- 
sidered that many of our patients have been treated 
a shorter time than this, our figures are certainly 
as favorable as those given for Mapharsen. 

Summary 

In 112 cases of all stages of syphilis, phenarsine 
hydrochloride (Clorarsen) when given intensively 
caused a fairly high percentage of minor gastro- 
intestinal symptoms, but in only 7 cases were these 
so severe that the treatment had to be stopped. 
There was only 1 case of liver damage and anemia, 
and this patient completely recovered. There was 
no mortality, and no other serious reactions occurred. 
There was no case of clinical or serologic relapse, 
and the percentage of serologic reversals from 
positive to negative was as high as that obtained 
with other arsenicals. We therefore believe that 
phenarsine is a safe drug, and our results appear 
to warrant further therapeutic investigation. 
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t j s i TpiGHTY years ago an acrimonious controversy 
g, f 1--/ raged over Europe as to whether chicken pox 
k r (varicella) and smallpox (variola) were or were not 
the same disease. 1 ’ 2 Both were endemic and epi- 
demic at that time. The severe cases of chicken pox 
and mild cases of smallpox contributed to the con- 
fusion. Later there came into vogue the erroneous 
notion that chicken pox never attacks adults. 3 
- Only within the past half-century have the two 
ara diseases been clearly differentiated. Indeed, they 
•W are entirely different. The classic picture of each 
tC can be recognized at a glance. Both, however, are 
tie* subject to such wide variation that almost every 
fpi point of differentiation may have an exception under 
eu certain circumstances. The importance of these 
points and their exceptions, particularly to military 
rtf medicine, prompts this review. 

jT' Epidemiologic Considerations 

Chicken ppx is endemic in New England the year 
around. Epidemics usually begin in the colder 
months of the year and subside as summer comes on. 
' In the Northern Hemisphere smallpox also occurs 
more frequently in the winter months. 4 It was 
formerly both endemic and epidemic in New Eng- 
rx land, but of late has become pretty well extinct 
t except for rare isolated outbreaks in communities 
where vaccination has not been properly enforced. 
It should be kept in mind that smallpox continues 
f ' in the St. Lawrence Valley and that people from 
that area sometimes bring the disease to New 
England. Before the war it seemed paradoxical 
that so many New Englanders were vaccinated 
before going to countries in Europe that were free 
°* smallpox, yet never gave a thought to vaccina- 
t tion before art extended motor trip along the St. 
^ Lawrence River, or to some states in the northwest 
f where vaccination was not yet compulsory and 
where smallpox continued to occur. f The severest 
‘ types of smallpox are epidemic in North Africa, 
the Orient, India and Mexico, the milder forms occur 
m the West Indies, northern South America, South 
ii; Africa and Canada. In recent years outbreaks in 
'a. the United States and Great Britain have been of 
epit/ielil^ilder variety. 6 

ueparatei Immunologic Considerations 

’ „ e r An attack of either chicken pox or smallpox tends 
Ct ’ to confer a lasting immunity. Most people in New 
e England have chicken pox in early childhood and 
thereby, , with rare exceptions, remain immune 



*<su do not require compulsory vuccmation. 


throughout life. A few people exhibit a strong 
natural immunity through childhood and contract 
the disease in later life. Occasionally a parent who 
has not had the disease in childhood contracts it in 
a severe form from a mild case in one of his children. 
It is therefore desirable to have chicken pox in child- 
hood in order to establish an immunity. If for any 
reason it is advisable to ward off an attack, an in- 
tramuscular injection of 10 to 20 cc. of convalescent 
clucken-pox serum within five days of exposure is 
likely to be effective because the incubation period 
is thirteen to twenty days.® This passive immunity, 
however, lasts only two weeks. 

Since cowpox affords a cross immunity to small- 
pox, it is advisable that all persons be vaccinated 
in early childhood* Indeed, whenever the question 
of a diagnosis of smallpox arises, one of the first 
steps is to look for a vaccination scar. This, of 
course, is only circumstantial evidence, because one 
can have varioloid, which is a mild form of smallpox 
modified through vaccination. 7 Another point is 
that the incubation period of smallpox is about 
twelve days. Thus, in the event of an exposure to 
smallpox a certain degree of protection can be 
achieved by immediate vaccination. 8 If the subject 
has had a previously successful vaccination, the 
amount of antibody already there is increased by 
the repeat inoculation of cowpox virus. 

Although the incubation period of smallpox 
averages twelve days, it varies from eight to twenty- 
one days. The severer the form, the shorter is the 
incubation period. Thus, in so-called “black” or 
purpuric smallpox (variola purpurica), in which the 
patient succumbs in the period of invasion, the 
incubation period is only eight days. In such a 
case, the appearance of petechiae is followed by 
hemorrhages and collapse; the patient becomes the 
color of a “dark prune” 9 and dies before the vesicu- 
lar stage gets under way. On the other hand, in 
alastrim, which is a mild form of the disease in un- 
vaccinated persons, the incubation period may be 
twenty-one days. Alastrim is due either to a high 
resistance in the individual or to a low virulence 
of the virus. <r 

Prodromal Symptoms 

In general it may be stated that prodromal $v » A ^ r 
toms are absent or slight in chicken iC ' cr 

in smallpox. The fact is that sii^ erI jY * C • 65 
usually occurs in childhood and-^ *T ou . e ‘ ,n ^ 

affair, prodromes arc rarely Occasionally one 

a child has a high fev \ \ r or . 1 ” 

vulnoft Hvkhirt a few !.■ : ■ ■ .. TV' ■ : "fiering 

first ch“’ T^Jesions are noted. Ag?* out ° n thC 
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vulva or on the prepuce. Sometimes, when the 
patient’s resistance is exceptionally low, there is 
bleb formation. The contents of the blebs is usually 
pinkish from extravasations of blood. In seriously 
undernourished or otherwise debilitated infants, 
this bleb formation with secondary infection may 
progress to actual gangrene. 10 

The course of chicken pox, then, is usually two 
or three days of fever accompanying the eruption 
of vesicles, which continues over a period of two 
to five days. The scabs may come off in a week, 
but often they cling to a tough central root for two 
weeks or even longer. During the scab stage the 
patient is up and about. 

The protracted course of events in smallpox con- 
sists of the severe and prolonged prodromes, followed 
by a brief period of lowered temperature and rela- 
tive comfort. The first signs of the eruption then 
appear, usually during the third or fourth day of 
the acute illness, but in some mild cases as late as 
the seventh day. In general, all the lesions can be 
said to come out together, and thus tend to be at 
the same stage. This statement needs qualifica- 
tion, in the first place, because the lesions fre- 
quently appear twenty-four hours earlier on the face 
than elsewhere; and in the second place because 
in a given area one may find lesions in different 
stages of development. 19 Thus, the statement that 
lesions in a given area tend to be at the same stage 
must be taken not as a reliable rule but merely in 
relation to the wider variation seen in chicken pox. 
The lesions begin as macules that last twenty-four 
hours. After this there may be another twenty- 
four hours in which they have a shotty feel, but as 
has already been Stated, this is by no means always 
present. Then come firm, walled, umbilicated ves- 
icles that at the end of twenty-four to seventy-two 
hours become opaque pustules. A sensation of 
burning in the skin often accompanies this eruption. 
The fever, which has been slowly mounting through 
the vesicular stage, rises abruptly with the pustular 
stage. The pustules remain for four to six days and 
then turn into crusts and scabs. These often remain 
a week or two, and as they come off they leave red 
pits that at the end of several months become white 
pitted scars. In the mildest forms of smallpox, 
however, there is often no scarring. 

The distribution of the lesions tends to be cen- 
trifugal, and they are especially numerous on the 
face and forearms and below the knees. In these 
^areas they tend to become confluent and all are 
much the same size. This confluence of the lesions 
brings about another feature of smallpox — namely, 
edema. The swelling along with the eruption may 
distort the face beyond recognition. The eyelids are 
so swollen that they d6 not open. The wrists, fore- 
arms, ankles, palms and soles may also be so swollen 
as to cause actual pain in conjunction with the 
burning sensation in the pustules. 

The smallpox lesions also attack certain mucous 


membranes, as is the case in chicken pox, but they 
do so more extensively. Instead of a few spots on 
the palate there may be numerous lesions there as 
well as on the buccal mucous membrane and tongue 
and over the posterior pharyngeal wall. Even the 
larynx may be involved. These lesions of the mouth 
and throat can be so painful that they make swallow- 
ing almost impossible. Furthermore, they give rise 
to a most repulsive halitosis. Lesions may also occur 
in the nose, on the palpebral conjunctivas and on 
the vulva. 

Over any area, where there is irritation of the 
skin surface, such as that from a hatband,' collar, 
shoulder strap, waistband, belt or garter, the lesions 
are likely to show well demarcated confluence. 
Faller 16 has gone at length into this selectivity of 
smallpox lesions for irritated parts of the skin. He 
draws attention to the fact that the lesions tend^to 
be more marked about a scar and over bony prom- 
inences. He states that there are fewer lesions on, 
a scalp that is protected by plenty of hair than on a 
bald area. He emphasizes the axilla, which is a 
favorite spot in chicken pox, but in which relatively 
fewer lesions are found in smallpox. This, he says, 
is particularly true of the apex,of the axilla, which 
is so often involved in chicken pox but rarely in 
smallpox. He adds that, in general, smallpox tends 
to avoid the flexures of the skin more than does 
chicken pox. A readiness for lesions to appear where 
there is solar, thermal or mechanical irritation is 
present in both diseases but is more marked in 
smallpox. Gunn 17 remarks that chicken pox shows 
a predilection for the sheltered parts of the body, 
such as the axillas and groins, whereas the converse 
is true of smallpox; and further, that chicken pox 
tends to avoid prominent parts and extensor surfaces. 
He also states that smallpox lesions are inclined to 
gather about "the sites of Mantoux and Schick tests 
where recent positive reactions have been obtained.” 

The blood count offers nothing reliable in the 
differential diagnosis — at any rate, not when it is 
needed — that is, at the onset of both diseases, in 
mild smallpox and severe chicken pox. Marked 
variations in the findings of the later stages have 
been recorded. In purpuric smallpox, white-cell 
blood counts of 16,000 to 46,200 have been recorded. 9 
The pustular stage of smallpox is accompanied by a 
marked leukocytosis. It is important to keep in 
mind that the streptococcus is the common secondary 
invader of the pustule, and that therefore a leuko- 
cytosis is to be expected. The streptococcus may 
also be a secondary invader in chicken pox, but an 
elevated leukocyte count cannot be depended on 
as a guide in this. I have seen a case of severe 
c icken pox in an adult with an overwhelming 
streptococcal pneumonia and blood stream infection 
m which the white-cell count was 8000, with only 
per cent neutrophils. Holbrook 27 states that in 
chicken pox there is apparently a strong stimulus 
to ymphocytic activity with an increase in plasma 





r 'Vol. 230 No. 1 


CHICKEN POX AND SMALLPOX — WESSELHOEPT * 


19 


cells. Hoffmann 28 found 3 to 10 per cent eosinophils 
t in the first three weeks of smallpox, rising to 15 to 
1 20 per cent in the fourth and sixth weeks, whereas 
in chicken pox the percentage of eosinophils was 
normal at first, rising later to between 4 and 10 
per cent. Gradwohl 29 states that the blood picture 
t of chicken pox offers no information of value, but 
, that that of smallpox is one of hyperleukocytosis 
with many irritation forms and plasma cells and 
a regenerative shift on the fourth day. It is doubt- 
ful whether this information would be of much 
diagnostic importance in a severe case of small- 
pox, and in the mild cases the leukocyte count is 
often not affected in any way. 9 

There are several laboratory tests for smallpox, 
but they can hardly be said to be practical when 
one is confronted with a case that is suspicious. 

Sensitization test. This requires that a rabbit be sensitized 
to cowpox vaccine o\er a period of two weeks, after which 
the belly is shaved and the fluid from the suspected vesicle 
or pustule is inoculated in tra derma Ily. Material from small- 
pox gLcs a positive reaction in twenty-four to forty-eight 
hours, whereas that from chicken pox gives no reaction. The 
rabbit can be used again during the next eight months 
Flocculation test w and complement-fixation reaction .31. 32 
These tests aLo involve the use of hyperimmune rabbit 
serum. The latter is more sensitive than the former. Pro- 
vided the serum is at hand, both tests can be Tead promptly. 
They arc definitely specific, but the first is not reliable in 
, the first week of smallpox. 

lntradermal cou pox-virus test. Cowpox (vaccine) virus 
heated to 56°C. is injected intradermally. A positive reaction 
can be obtained in a case of smallpox if, the disease is suffi- 
ciently advanced to give an allergic reaction This test is 
of no value in a previously vaccinated person. 

Paul test. A needle dipped in the contents of the suspected 
vesicle is used to scarify the cornea of a rabbit In smallpox, 
minute vesicles appear in forty-eight hours and ulceration 
follows; material from chicken pox causes no lesions. 

Chick-membrane lest. 33 Inoculation of^ the chorioallantoic 
membrane of a chick embryo with fluid from a smallpox 
vesicle gives a characteristic recognizable pox within forty- 
eight to seventy-two hours; no reaction occurs from chicken 
pox. 

There is one situation that is exceedingly rare 
but that is worthy of mention — namely, concurrent 
chicken pox and smallpox. Schamberg 16 reports 
such a case. More recently O’Connor 34 has de- 
scribed a case in which smallpox began six days 
after chicken pox. 

* * * 

There is no single feature, aside from specific 
laboratory test£, that can be relied on under all 
conditions to differentiate chicken pox and small- 
pox. The complete picture must be carefully 
studied. The patient, with the arms raised above 
the head, must be looked over from scalp to sole. 
Then the lesions must be closely examined. The 
rate and the manner of maturation of the lesions 
must be taken into consideration. Laidlaw 35 has 
pointed out the importance of realizing how mild 
smallpox can be WanUyn 36 has warned of the 
danger of relying too much on the presence or 
Absence of “umbilication, shottmess, palatal and 
buccal lesions, lesions on the sole of the foot, crop-’ 
ping and uniloculation/’ Schamberg 1 has dra 


attention to the fact that in chicken pox one may 
find one or more lesions resembling smallpox, and 
vice versa. Ron a Id son and Kelleher 10 have de- 
scribed the anomalous forms of chicken pox. Hill 19 
has depicted the variety of lesions that are occa- 
sionally visible during each stage of the smallpox 
eruption. Finally, Faller 16 and Gunn 17 have re- 
viewed tlie peculiarities of distribution of the lesions 
in the two diseases, as well as their behavior under 
the influence of previous irritation of the skin. 
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CASE 30011 
Presentation of Case 


First admission. A thirty-two-year-old housewife 
entered the hospital because of epigastric pain. 

The patient had been in apparent good health 
until about fifteen months before admission, four 
months after a normal delivery, when she developed 
severe midepigastric pain. The pain was gnawing, 
intermittent, lasted two or three days and was not 
related to or altered by the ingestion of food or soda 
or by bowel movements. It persisted. Four months 
before entry the pain became severer and more con- 
stant. It at first occurred either a week before or a 
week after the menses but later had no relation to 
them. She was seen in the Out Patient Department 
.about one month prior to entry and a cervical 
dilatation was performed, without benefit. The 
pain became much worse, radiating around the left 
side to the middle of the back and being aggravated 
by motion. She was unable to sleep. There was no 
nausea or vomiting, but her appetite was poor. She 
had tarry stools and dysuria for several days early 
m the illness but had had no recurrence of these 
There was a weight loss of 10 pounds during this 
period. The menses had always been regular, each 
period lasting five days. 

„ Ph r' C f} e * am ination showed a poorly nourished 
wasted, pale woman looking older than her stated 
age. I he heart and lungs were normal. There were 
marked tenderness and voluntary spasm in the 
midepigastrium, and slight tenderness in the supra- 
pubic region, without spasm. Some costovertebral 
angle, tenderness was elicited on both sides. Pelvic 
examination showed a lacerated, eroded, tender 

s rt r : r conside j abie ° dori - --my ^ £ 

tender" TV ^ ° norm * 1 size but extremely 
tender. The left ovary was not palpated. The rivht 
was not remarkable. me right 

The Wood pressure was 90 systolic, 60 diastolic 
Ilar p ' rature ' PnU ' a " d -pirations w e ‘? e 


« red-cell count 


of 4- /Onnnn “ wT bU °wea a red-cel count 

Os 1 truer of absence. 


trophils, 47 per cent lymphocytes, S per cent baso- 
.phils and 3 per cent monocytes. The urine wai 
negative. A blood Hinton test was negative. The 
nonprotein nitrogen was 16 mg. per 100 cc. The 
blood protein was 6 gm. per 100 cc., the chloride 
91.5 milliequiv. per liter, and the sodium 137 mil- 
liequiv. per liter. Repeated stool examinations were 
guaiac positive. No stool culture was reported. 

A gastrointestinal series was negative, as was a 
barium enema. A small-bowel enema through the 
Rehfuss tube showed slightly slow -passage of the 
fluid filling the jejunum and the greater portion of 
the ileum. There was a delay in the passage of fluid 
at the junction of the middle and lower thirds of the 
right ileum on the right side of the abdomen. There 
was slight ballooning, for which no anatomical basis 
could be demonstrated. The barium entered the 
cecum at the end of thirty minutes, and half an hour 
later, the ileum, cecum and colon were filled with 
barium. No localized areas of narrowing or any 
other defects were seen. Proctoscopic examinations 
were negative but seemed to reproduce the pain. 
The temperature occasionally rose to 100°F., but 
the pulse and respirations were normal. A pre- 
operative diagnosis of endometriosis was made, and 
a hysterectomy and appendectomy were performed. 
Exploration of the entire abdomen and gastro- 
intestinal tract was said to have shown no ab- 
normalities. The spleen was twice the normal size. 

Except for an occasional rise of temperature to 
99.8 or 100°F. the postoperative course was un- 
eventful. The epigastric pain had completely dis- 
appeared. Pathological examination of the uterus 
and the appendix showed no abnormality. It was 
deemed advisable to transfer the patient to the 
Medical Service for further study and determina- 
tion of the cause of the positive guaiac test on the 
stool, but she refused and was discharged on the 
twenty-eighth hospital day. 

Second admission (nine months later).. After 
ischarge the patient remained free from pain for 
about a month. She then noted a gradual return of 
symptoms, with the development of constant upper 
a dominal pain that occasionally radiated to the 
e t t, igh. On one occasion she had a severe attack 
. P™ 1 accompanied by chills and a bout of vomit- 

ing. ^ he nature of the vomitus was not known. Her 
appetite became poor. There had been urinary 
incontinence and dyspareunia since operation. She 
had lost 19 pounds of weight. 

Physical . examination showed an emaciated, 
rather anxious woman complaining of mild ab- 

TK mi k/ 2111 ' bear * an ^ inngs were normal, 

tne abdomen was tense, with mild generalized 

wa d ™, esS t m , ore marked in the upper half. The liver 
marJbi tW ° bn S er breadths below the costal 

antV t I Cre W f S , 9 uestion able costovertebral- 
hotv! / neSS bilaterally. Pelvic examination 

SSiJS ' ? thro ^ hout - There was marked 

generalized muscle wastmg of the extremities. 
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1 The blood pressure was 95 systolic, 70 diastolic. 
The temperature was 99.8°F., the pulse 90, and the 
' respirations 20. 

Examination of the blood showed a red-cell count 
of 5,000,000, with 12.5 gm. of hemoglobin. The 
i white-cell count was 7200, with 80 per cent neu- 
trophils. The platelets were normal. The neu- 
trophils showed a shift to the left. The urine was 
negative. The stools were guaiac positive. A 
cephalin flocculation test was +++4- in twenty- 
four hours and -f +++ in forty-eight hours. A van 
den Bergh test was negative. The blood protein 
"was 6 gm. per 100 cc. A bromsulfalein test was 
negative. X-ray films of the chest were negative. 
The spleen did not appear enlarged. An intravenous 
pyelogram was negative, A Graham test showed a 
normally functioning gall bladder; many minute 
radiolucent shadows, with a dense ring about them, 
were present within the shadow of the gall bladder, 
which had the appearance of calculi. X-ray examina- 
tion of the gastrointestinal tract was handicapped 
because of the refusal of the patient to take more 
barium. There was a questionable thickening of the 
gastric mucosal rugae, but no ulceration or narrow- 
ing could be seen. Considerable pylorospasm was 
noted, but the duodenal cap, the second and third 
portions of the duodenum and the upper jejunum 
filled normally. There was pressure on one of the 
loops of jejunum by a mass arising out of the pelvis, 
which might have been the distended bladder. The 
bones were normal. 

The patient continued to complain of epigastric 
and considerable back pain. She was placed on a 
high-calorie, high-vitamin diet but was unable to 
take much food by mouth “because it was not Por- 
tuguese style.” During the third hospital week she 
had several attacks of severe epigastric pain radiat- 
ing through to the back. The temperature ranged 
between 100 and 100.5°F.; the pulse and respira- 
tions were normal. Her condition improved but 
slightly during the fourth week, and she was dis- 
charged home on a high-calorie, low-fat, high- 
vitamin diet, to return at a later date for chole- 
cystectomy. 

Third admission (one month later). Following 
discharge the patient continued to have severe 
epigastric pain and nausea but no vomiting. Her 
appetite remained poor. There was some additional 
weight loss. 

Physical examination showed a markedly ema- 
ciated woman in acute distress. There were tender- 
ness in the right upper quadrant, voluntary ab- 
dominal spasm and slight right costovertebral- 
angle tenderness. 

The blood pressure was 90 systolic, 60 diastolic. 
The temperature was 100°F., the pulse 100, and 
the respirations 20. 

Examination of the blood showed a red-cell count 
of 4,100,000, with 60 per cent hemoglobin. The 
white-cell count was 10,400, with 70 per cent neutro- 


phils; the smear showed a shift to the left, with 
many band forms. The urine was negative. The 
stools were guaiac positive. 

The patient was given several transfusions and 
intravenous injections of fluid, with chills and fever 
following each transfusion. Proctoscopy was again 
negative. The temperature during the first two 
weeks ranged about 100°F. On the fourteenth day 
the temperature rose to 104°F., and the pulse to 
150; the respirations were normal. Examination 
showed diffuse tenderness with spasm in the right 
upper quadrant. Sigmoidoscopy two days later 
was negative. 

On the eighteenth hospital day the patient de- 
veloped marked abdominal distention, vomiting and 
diarrhea. The temperature ranged between 100 and 
104°F. Examination showed marked abdominal 
distention with tympany. There was diffuse tender- 
ness without any rebound. High-pitched peristalsis 
of an obstructive character was audible, with 
periods of hyperactivity and silence. There was 
pain in both shoulders. X-ray films showed several 
loops of small bowel that were distended with gas, 
but no free air was seen in the peritoneal cavity. 
The white-cell count was 15,800. The urine showed 
a -f test for albumin, and the sediment contained 
many white cells. A Miller-Abbott tube was passed 
but could not be manipulated beyond the pylorus. 

On the twentieth hospital day an operation was 
performed. 

Differential Diagnosis 

Dr. J. H. Means: This is a case of some com- 
plexity, and of extraordinary interest as a problem — 
a tough problem, it seems to me — in differential 
diagnosis. The outstanding feature is that this 
syndrome was characterized by extremely persistent 
and at times apparently severe midepigastric pain 
that was peculiar in its lack of relation to any other 
bodily function and by gradually increasing fever 
and weight loss. The only clue that has been given 
concerning its nature is that it was reproduced by 
doing a proctoscopy. Whether that is of importance 
I do not know; but it did interest me. This affair 
had been progressing for two years and was relieved 
by hysterectomy but for only a month. It is in- 
teresting that the pathologist apparently found the 
uterus to be normal. The appendix was taken out 
at that time, so that is out of the picture, and finally 
the story ends with an attack of acute intestinal 
obstruction that required an emergency operation. 

It does not sound like a long-planned operation. I 
suppose it led to a diagnosis. 

This caSe was thoroughly studied, and there is a 
great deal of material here for digestion. I made a 
list of positive findings, and there also are a great 
many significant negative ones. The pain itself I 
put first. I am much impressed with the one attack 
of tarry stools and the fact that every stool there- 
after was guaiac positive. We cannot escape that. 
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She had been constantly losing blood in the stool. 
She had progressive weight loss, emaciation and hy- 
pochromic anemia. 1 shall ask the radiologist to 
interpret the films later, but it appears that the 
radiologist found some evidence of stasis, at least 
in the small bowel. There was questionable en- 
largement of the liver. The patient apparently had 
gallstones. The positive cephalin flocculation test 
might go with an enlarged liver, suggesting some 
parenchymatous disturbance in the liver or dis- 
turbance in liver function. In looking the record 
over very thoroughly, it seems to me that we have 
to find a focal lesion somewhere as an explanation 
for the picture, and I think it is reasonable to assume 
that it was below the diaphragm. 

The case in favor of the gastrointestinal tract as 
the location is the strongest, and yet there are some 
things that bother me about attributing it to the 
gastrointestinal tract. There is this business about 
the pelvis. I am disturbed about the backache, 
which could be due to the gastrointestinal lesion. 
One can have backache in peptic ulcer, so that the 
backache could be of alimentary origin. There was 
pain in various places, — in the upper quadrant, in 
the suprapubic region and once in the left hip, — 
although usually it was in the midepigastrium. It 
was a bizarre type of pain. 

I thought of disease in the kidneys, but there was 
a negative pyelogram and the urine was negative 
until just before operation, when it had some pus 
in it as a part of the acute picture. I thought about 
the pancreas, but I cannot ex-plain all the picture 
on the basis of a pancreatic lesion. Nor can I 
explain it all on the basis of the gall bladder. She 
could have had liver disease. The liver is said to 
have been enlarged, but that is questionable. The 
cephalin flocculation test was suggestive of some 
disturbance in liver function, but the other tests 
were negative. The liver I shall leave on the 
periphery, as a possible but not probable locus of 
the lesion. 

I thought of spinal disease, psoas abscess and 
things of that sort and abandoned them all, and 
came back to the gastrointestinal tract as the 
probable location of the lesion. The gastrointestinal 
tract was thoroughly studied. Everything was nega- 
tive except the small bowel, so I was forced to con- 
clude that the lesion was in the small bowel, al- 
though small-bowel lesions other than duodenal are 
rarer than those of the large bowel or stomach. 
At this point I shall ask the radiologist to give what 
help he can. 

Dr. Milford Schulz: Most of these films are 
just confirmatory of all these negative examinations. 

Dr. Means: Is there anything wrong with the 
spine, such as metastatic disease? 

Dr. Schulz: There is no gross lesion in the bones. 

These are the films that we made at the time of 
the examination of the small bowel. The delay in 
the passage of barium through the small bowel was 


a fluoroscopic observation. The small-bowel pattern 
is not unusual, and there does not seem to be a mass 
displacing it. Of course it is notorious that lesions 
in the small bowel are overlooked, or not demon- 
strated in x-ray examinations. Meckel’s divertic- 
ulum and things like that are rarely found. 

This is the film made on the second admission. 
The mass could well be a full bladder. On the other 
hand the bowel is not entirely filled and it is im- 
possible to say whether or not an abdominal mass 
is present. The rest of the films are confirmatory 
of what has been said. 

Dr. Means: You cannot tell me with confidence 
that there is obstruction in the small bowel ? 

Dr. Schulz: There is no obstruction. The barium 
enters the colon without any evidence of dilatation 
of the small bowel. The small bowel pattern itsell 
seems to be normal. 

Dr. Means: Can you say that there was stasis 
in the small bowel that was pathologic? 

Dr. Schulz: Not from these films. That probably 
was the observation of the man who did the fluoros- 
copy and administered the small-bowel enema. 

Dr. Means: I have to go on what evidence I can 
get. Do you think I can assume that the fluorof- 
copist’s opinion that there was delay in the small 
bowel is something to be taken seriously? 

Dr. Schulz: I do not know what to make of the 
impression of hesitancy in the passage of barium 
in the small bowel. I am willing to grant that it was 
a reliable observation. 

Dr. William B. Breed: Does not one of these 
pictures show dilatation of the small bowel? 

Dr. Schulz: Yes; but the film was taken just 
before surgery and shows obstructed small bowel, 
distended with gas. 

Dr. Means: The patient had intestinal obstruc- 
tion by that time. Can you locate it? Was it in 
the small bowel or large bowel? 

Dr. Schulz: I suspect that it was in the small 
bowel. The loops that you see here are jejunal. 
There may be a small amount of air in the colon, 
but the colon is not correspondingly dilated. 

Dr. Means: It seems to me quite evident that 
the patient had intestinal obstruction, at the end. 
Why did she have it? Of course I could go through 
all the causes of acute intestinal obstruction. There 
is no need to do that, however, and I shall consider 
only those things that fit with the rest of the total 
picture. When the surgeons performed the hyster- 
ectomy, they carefully explored the abdomen and 
found nothing pathologic.- Furthermore, a gas- 
trointestinal series, special small-bowel films, barium 
enemas, pyelograms and cholecystograms, all were 
negative, except that gallstones were found. 

Regarding differential diagnosis, first of all there 
is this matter of endometriosis. I bring that up 
because it was brought up by the service. I gather 
that the diagnosis was never confirmed. Could it 
be endometriosis? I do not know a great deal about 
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* this disease but the textbooks state that it may in- 
volve the bowel, rarely the small bowel. Indeed it 
i occasionally gives rise to bleeding of the small bowel, 
i although the lesion generally does not extend 
■ through to the mucosa. So I think that endome- 
triosis of the small bowel is extremely unlikely, 

I thought of regional ileitis, of course, because it 
is a disease of the small bowel and I had rather sold 
( , myself the idea that the trouble was in the small 
bowel. Regional ileitis I rule out because the radi- 
ologist found no evidence of characteristic sort, and 
because the patient did not have, according to my 
interpretation, recurring attacks of incomplete ob- 
struction, which are usually found in regional ileitis. 

I thought of tuberculosis of the bowel. It can 
occur in the small bowel, but it usually involves the 
cecum as well, shows on x-ray study, and is usually 
"secondary to tuberculosis elsewhere. I shall dis- 
miss it. 

/ A case of a peptic ulcer in a Meckel’s diverticulum 
was presented here some time ago; that intrigued 
me a little bit. Such lesions do bleed. They are 
peptic ulcerations — apparently a Meckel’s diver- 
ticulum often contains some gastric mucosa, which 
may produce a peptic ulcer. This patient’s pain 
was high, whereas I should expect it to be around 
the umbilicus in a lesion of Meckel’s diverticulum; 
but we cannot have everything just as we want it 
in these conferences. Therefore, I think that a peptic 
ulcer in a Meckel’s diverticulum should be kept 
as a possibility. We have to find some lesion that 
explains the back pain and persistent bleeding. 
Those seem to be the things that are crying more 
for explanation than anything else. These two 
symptoms seem to be the salient features. A lesion 
in the small bowel that was bleeding persistently 
would result in anemia and interference with nu- 
trition, so that the patient developed a progressive 
wasting disease. 1 suppose peptic ulcer of a Meckel’s 
diverticulum could do these things. It does occur 
in adults but is commoner in children. 

The matter of cirrhosis has to be mentioned. I 
do not know whether or not the liver was enlarged. 
The abdomen had been looked into, and seemed to 
be perfectly normal. I do not believe that she had 
cirrhosis, but it has to be mentioned in the differen- 
tial diagnosis because it could have given rise to 
_ gastrointestinal bleeding. But the bleeding was 
different in character than what one gets in cir- 
rhosis. It is not apt to be a steady oozing, as it was 
in this case. She, had one bout of massive bleeding 
in the beginning, to be sure, but generally it was 
steady oozing, which is not characteristic of cir- 
rhosis. The positive cephalin flocculation test in- 
dicates that perhaps the liver was “sick.” No 
varices were demonstrated by x-ray, but the radi- 
ologist does not always disclose varices. Another 
source of varices is splenic-vcin thrombosis, but I 
cannot square this picture with that condition. 
Cirrhosis should be mentioned but is unlikely. 


I suppose that the gallstones could have produced 
the pain, although it certainly was far from typical. 
I do not see how gallstones could have produced the 
bleeding, therefore I conclude that they had nothing 
to do with the picture. 

Next, one has to think of all the tumors of the 
small bowel that might ulcerate within the lumen 
and cause such a picture as this. There are the 
benign ones — fibromas, myomas, angiomas and 
lipomas. Then there is carcinoma, and finally 
lymphoma. At this point 1 ran out of ideas. I shall 
limit my differential diagnosis to the conditions 
mentioned. Perhaps the joker will be that the 
lesion was not in the small bowel. What was this 
thing in the pelvis? Was it bladder? It uas not 
uterus. I do not know what it was. The pelvic 
examination, as I remember it, was negative. 

Of all these various things that I thought of, I 
believe that lymphoma is the most probable. I 
think that it could do everything that is present in 
this case. It even could cause this backache. There 
might be retroperitoneal involvement by a lympho- 
matous process that no one could demonstrate. 
Costovertebral tenderness could have been due to 
involvement of the kidneys. I know that lymphoma 
can involve the small bowel, giving a localized tumor 
that often ulcerates and bleeds. It can also cause 
acute intestinal obstruction. Therefore I shall put 
lymphoma first. I think that the other things that 
I mentioned are possibilities. I should like to ask 
the pathologist whether lymphoma ever involves 
the adrenal glands and produces the picture of 
Addison’s disease. 

Dr. Benjamin Castleman: It may involve the 
adrenal glands when the lymphoma is generalized. 

I have never seen it limited to the adrenal glands 
or produce the symptoms of Addison’s disease. 

Dr. Means: I was intrigued by the low blood 
pressure, but I do not believe that it is important. 
There is no mention of pigmentation, and the gas- 
trointestinal picture was not that seen in Addison’s 
disease. There was a low blood chloride, but a nor- 
mal blood sodium. I mention it but I do not believe 
that the patient had Addison’s disease. 

Dr. Breed: I recall your discussing the case 
of a patient who had a hole in the diaphragm. 
This picture is certainly characteristic of a dia- 
phragmatic hernia, and with the usual epigastric 
pain and bleeding, I wonder whether the x-ray man 
missed it and whether the exploring surgeon missed 
it. I just toss it in as a thought. 

Dr, Means: It is an interesting suggestion and 
had not occurred to me. I assume that they ruled 
out all these things because they look routinely 
for diaphragmatic hernia, certainly in cases of 
obscure pain. Diaphragmatic hernia certainly gives 
rise to pain and to bleeding. It might be considered. 
The way I interpret this picture, howe\ er, is that 
they found nothing at laparotomy, beiiSfre at tb * 
time the lesion was within the lumen ' ‘ >./ 
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Dr. Castleman: Would you not see something 
in the film of the chest if it were a diaphragmatic 
hernia ? 

Dr. Means: The case that Dr. Breed refers to 
was interpreted roentgenologically as hydropneumo- 
thorax, which it was not. It was a stomach that 
• filled the entire chest and was half filled with fluid. 

A Physician: Plow about partial intussusception 
that released itself and just gave enough symptoms? 

-Dr. Means: I thought of intussusception as a 
possibility, but did not go into the actual nature of 
the acute intestinal obstruction just before the last 
operation. Any lesion within the lumen of the small 
bowel may set up intussusception and cause obstruc- 
tion, I suppose. I am sure that the whole story, 
from start to finish, is not that of intussusception. 

Dr. Reed Harwood: Did the mass in the pelvis, 
thought to be a full bladder, persist, or did it dis- 
appear? 

Dr. A. G. Brenizer: The mass was not palpated 
on physical examination until the last entry. It felt 
as if it might be loops of bowel matted together, 
but it was not definite and was not included in the 
record for that reason. 

Dr. Fletcher H. Colby: How about mesenteric 
thrombosis? It would account for the last episode. 

Dr. Means: I was working harder on the two- 
year story than on just what happened before 
laparotomy. Mesenteric thrombosis may have oc- 
curred, but I do not see how it would hook up with 


Clinical Diagnosis - 

Tuberculosis of small intestine, with tuberculous 
peritonitis ? 

Regional enteritis? 

Dr. Means’s Diagnoses 

Lymphoma of small intestine. 

Acute intestinal obstruction. 

Anatomical Diagnosis 

Malignant lymphoma, lymphoblastic -type, of 
small intestine, with perforation. 

Pathological Discussion 

Dr. Castleman : The fresh specimen' contained 
many matted loops of hemorrhagic small bowel 
covered with a fibrinous exudate. When these were 
opened we were able to find a stenotic lesion about* 
3 cm. long in about the midportion of the specimen. 
The tumor was submucosal. Microscopic examina- 
tion confirmed Dr. Means's diagnosis of lymphoma 
of the small bowel, which had perforated. We 
classified it as a lymphoblastic type of lymphoma. 
The regional lymph nodes, as is usual in isolated 
lymphoma of the gastrointestinal tract, showed no 
evidence of disease. 

The patient is now convalescing. 


the two-year story. 

Dr. Castleman: Dr. McKittrick, will you tell 
us about your operative findings? 

>r. Leland S. McKittrick: It is too bad we did 
j} r Means on the service. We are not 
lejSfroud of our diagnosis. 

L^ fjJrepatient had gallstones, but everybody thought 
ppJriat they could not conceivably give the picture 
that she had and we transferred her to the Medical 
Service for complete study. The mass in the lower 
abdomen did not disappear after the bladder was 
catheterized. We were disturbed about the per- 
sistently positive guaiac tests on the stools. We 
thought that the lesion was in the small bowel. We 
did not give quite the careful consideration in dif- 
ferential diagnosis that Dr. Means has, so we did not 
do well. We thought that the diagnosis lay between 
tuberculous peritonitis, with involvement of the 
bowel, and a regional enteritis. An operation was 
performed on that basis, and also with the assump- 
tion that .recent perforation had occurred, with 
abscess formation. She had a large perforation and 
a walled-off abscess containing SO to 60 cc. of small- 
bowel contents. We removed a segment of friable, 
open, small bowel and did an anastomosis, without 
knowing at the time what the lesion was. One of 
the members of the Pathology Department looked at 
the specimen, but even then it was difficult to be 
sure just what the lesion was; that is where we 
left it. 


CASE 30012 


Presentation of Case 


A sixty-year-old man, a schoolteacher, was ad- 
mitted to the hospital because of increasing dyspnea 
and peripheral edema of several weeks’ duration. 

Fourteen years before entry the patient noted 
shortness of breath and rapid heart action. He con- 
sulted a physician and was found to have auricular 
fibrillation. He was given digitalis, which he took 
regularly thereafter. Ten years before entry he 
stopped taking the drug for a brief interval, but re- 
turned to it because of the reappearance of dyspnea. 
Throughout the fourteen years he carefully regu- 
lated his existence. Two years before entry he con- 
sulted a cardiologist because of dyspnea. He was 
given subcutaneous diuretics, and voided 6 to h 
liters of fluid, with much relief. On two subsequent 
occasions similar diuresis was employed. About a 
year before entry he began to require more pillows 
for sleeping, and shortness of breath troubled him 
in his work. Eight weeks before entry he had an 
attack of grippe characterized by slight fever, 
malaise and a cough which, though slight, produce 
small amounts of sputum tinged with bright-red 
blood. Following this, the legs, scrotum and abdo- 
men became swollen, and shortness of breath m- 
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creased. There was marked oliguria without response 
to diuretics. 

The remote history and family history were 
irrelevant. 

Admission examination showed a well-developed 
man sitting up in bed with marked dyspnea. There 
was advanced edema of the legs, sacrum and back. 
The face and extremities showed a deep-purple 
cyanosis. The veins over the neck and extremities 
were distended. There was questionable dullness 
with moist rales over both pulmonary bases. The 
heart was much enlarged, extending 10.5 cm. to the 
left of the midline in the fifth interspace. A loud 
systolic murmur was heard at the apex, with a soft 
blowing diastolic murmur along the left sternal 
border and a questionable diastolic murmur in the 
mitral area. There was auricular fibrillation, with 
an apical rate of 93 and a radial rate of 78. The 
abdomen N was edematous, with the liver edge five 
fingerbreadths below the costal margin. The blood 
pressure was 128 systolic, 100 diastolic. 

Examination of the blood showed a red-cell count 
of 5,900,000, with 18.1 gm. hemoglobin, and a white- 
cell count of 12,200, with 83 per cent neutrophils. 
The nonprotein nitrogen was 42 mg. per 100 cc. The 
urine showed a +H — b test for albumin and »a 
specific gravity of 1.022; there were a few red and 
white cells in the sediment. 

The patient was given diuretics, and Southey 
tubes were inserted. In the course of eleven days 
he lost 37 pounds of fluid. The drainage incision in 
the left foot became infected, and a cellulitis 
developed. 

During the third week in the hospital the patient 
began to lose ground. He developed purpuric areas 
on the left foot and right hand, and became more 
and more cyanotic. The cellulitis of the dorsum of 
the left foot spread widely but did not extend past 
the lower leg. Staphylococcus aureus and a beta- 
. hemolytic strep toccocus were twice cultured from 
the foot. A blood culture was negative. Terminally, 
bronchial breathing appeared at the left base and 
the patient became mentally confused. He died on 
the thirty-fifth hospital day. 

Differential Diagnosis 

Dr. Dera Kinsey: Obviously this patient’s im- 
mediate problem was marked congestive heart 
failure. From his history we know this congestive 
failure began fourteen years before entry and may 
have been precipitated by the onset of auricular 
. fibrillation. The kind of heart disease the patient 
was suffering from is not so obvious because -we have 
no record of the physical findings until the terminal 
illness, at which time there was marked cardiac 
enlargement with both right and left ventricular 
failure, as indicated by dyspnea, engorgement of 
the neck veins and liver, and edema of the lower 
extremities, sacrum and back. 

It is impossible definitely to evaluate the murmurs 


described in this completely failing heart, since all 
of them might have been due to dilated and dis- 
torted valvular rings secondary to dilatation and 
hypertrophy of the heart. If the questionable di- 
astolic murmur was really heard in the mitral area, 
however, we must strongly suspect rheumatic heart 
disease with mitral stenosis.- It is interesting to note 
that the admission blood pressure was 128 systolic, 
100 diastolic. This high diastolic pressure suggests 
that the patient previously had had hypertension, 
although there is no past history of it or of angina. 
We should like to have had further studies, such 
as fundi examination, electrocardiograms, x-ray 
films and so forth. Nor was there a previous history 
of rheumatic fever. The patient might well have 
had both rheumatic heart disease, with mitral 
stenosis, and essential hypertension since these two 
conditions are not uncommonly found in the same 
patient. He probably did not have beriberi, thyro- 
toxicosis or congenital heart disease because of the 
long duration and the age and lack of history. The 
orthopnea and dyspnea that the patient experienced 
in the beginning of his illness might have been due 
to acute ventricular failure as a result of hyper- 
tension or pulmonary edema as the result of mitral 
stenosis and precipitated by the sudden onset of 
auricular fibrillation. 

This patient got along fairly well with his carefully 
planned existence until he developed a complica- 
tion. Most people with congestive heart failure 
die of a complication rather than of the congestive 
failure per se. The commonest complication in con- 
gestive failure is pulmonary infarction, and second, 
pulmonary infection. Often the two appear to- 
gether. The onset of this patient’s terminal illness 
was probably due to pulmonary embolism and in- 
farction. Wc may suspect this because of the so- 
called “attack of grippe,” which was characterized 
by fever, malaise and the blood-tinged sputum. We 
know that chest pain is not always present with 
infarction. Further evidence of infarction are the 
mild polycythemia and the elevated hemoglobin 
level, both of which are consistent with cor pul- 
monale, which is associated with pulmonary in- 
farction. It is unusual to note cyanosis to the 
extent this patient had in congestive failure alone. 
Pulmonary infarction in congestive heart failure is 
usually due to an embolus from the leg vein. It may 
also come, however, from the right side of the heart 
in the presence of mitral stenosis. In this patient, 
there is no indication by physical findings to the 
source of the emboli. The ^infarction might also have 
been due to local pulmonary thrombosis. The 
albumin and increased nonprotein nitrogen might 
have been caused by circulatory failure or, still more 
likely, by vascular nephritis and circulatory failure. 
The patient no doubt had a terminal broncho- 
pneumonia. 

My diagnoses are hypertensive coronary heart 
disease, questionable rheumatic heart disease with 
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mitral stenosis, pulmonary infarction with terminal 
pulmonary infection, cor pulmonale and cellulitis of 
the foot. 

Clinical Diagnoses 

Rheumatic heart disease with mitral stenosis, 
slight aortic involvement (regurgitation) and 
tricuspid regurgitation (?). 

Local infection and gangrene: left foot. 
Congestive failure. 

Auricular fibrillation. 

Dr. Kinsey’s Diagnoses 

Hypertensive coronary heart disease. 

Rheumatic heart disease, with mitral stenosis? 
Pulmonary infarction, with terminal pulmonary 
infection. 

Cor pulmonale. 

Cellulitis of foot. 

Anatomical Diagnoses 

Rheumatic heart disease. - 

Endocarditis, chronic rheumatic, with aortic and 
mitral stenosis. 

Mural thrombi: right and left auricles. 

Chronic pulmonary thrombosis (? embolic). 
Pulmonary endarteritis. 

Cor pulmonale. 

Cirrhosis of liver, cardiac. 

Hemorrhagic bronchopneumonia: right lower lobe. 
Hydrothorax, slight, right. 

Sepsis: left foot. 


Pathological Discussion 

Dr. Benjamin Castleman: The post-mortem 
examination showed severe chronic rheumatic heart' 
disease with mitral and aortic stenosis. The heart 
was markedly hypertrophied, weighing 700 gm. 
With severe mitral disease one expects some degree 
of hypertrophy of the right ventricle, but in this case 
the right wall measured 11 mm. in thickness, or 
almost four times the normal, so that some-addi- 
tional factor must have been superimposed on the 
mitral stenosis. The major branches of the right 
and left pulmonary arteries were almost completely 
occluded by adherent organized thrombi. The 
smaller branches showed atherosclerosis but no 
thrombi. Whether these thrombi originated as 
emboli and then increased in size by superimposed 
thrombosis is anyone’s guess. I personally believe 
.they began as emboli, which may have arisen'from 
the right auricular appendage, which was filled with 
thrombus, or from the deep leg veins. Micro- 
scopically there was marked intimal atherosclerosis 
of the small arteries. There certainly was enough 
cutting down of the pulmonary circulation to pro- 
duce the cor pulmonale. There were no infarcts, 
apparently because these thrombi or emboli were 
in the larger vessels and had developed slowly 
enough to allow for collateral circulation. 

Other findings were hemorrhagic broncho- 
pneumonia in the right lower lobe, cardiac cirrhosis 
of the liver and a mural thrombus in the left au- 
ricular appendage as well as in the right. The 
coronary arteries showed only slight sclerosis. 
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JYSENTERY . 

For many centuries, dysentery has been a serious 
roblem in times of stress, such as famine and war. 1 
.pidemics during World War I, particularly that 
uring the campaign at Gallipoli, are well docu- 
mented, and accounts of outbreaks during the 
German invasion of PolancTin 1939 2 and in the more 
ecent campaign in the Middle East 3 demonstrate 
hat this epidemic disease still stalks armies. More 
mportant, however, is the fact that troops of the 
United Nations are now fighting or stationed in 
notoriously bad endemic areas — West and North 
Africa, several islands in the South Pacific, India, 
he West Indies, and Central and South America. 

The commonest types of dysentery are caused by 


a variety of bacteria and by an ameba, Endamoeba 
histolytica , but bacillary dysentery is by far the 
more important and serious. Other diseases, such 
as schistosomiasis, kala-azar and malaria, can cause 
dysentery, but these types seldom assume epidemic 
proportions. 

In a recent and important review of bacillary 
dysentery, Weil 4 has pointed out the accumulation 
of a considerable amount of new information during 
the last fifteen years, much of which has not found 
its way into textbooks and into practical appli- 
cation in medicine and public health. This fact is 
regrettable because of the continued occurrence and 
relatively high incidence of this disease in many parts 
of the world and in certain areas of this country. 

According to the Public Health Reports , the re- 
ported cases of dysentery in the United States in 
1940 were as follows: amebic dysentery, 2991 cases; 
bacillary dysentery, 19,152 cases; and undetermined, 
1484 cases. Although mortality figures are dis- 
torted because many cases are unreported, the mor- 
tality of 17.8 per cent among 79,042 reported cases 
of bacillary dysentery from.. 1933 to 1937 gives an 
idea of the importance of the problem in normal 
times in this country. 5 The situation for Europe and 
Japan is somewhat similar, with comparable mor- 
bidity and mortality figures. Obviously these 
figures cannot be applied to tropical countries, 
where everyone faces the likelihood of infection. 

In both types of dysentery, man is the source of 
organisms for the contamination of food and water. 
Cysts of E. histolytica , the infective stage of amebic 
dysentery, cannot withstand drying but they can 
remain viable in water from several days to approxi- 
mately five or six months, depending on the tem- 
perature, the amount of bacterial growth and the 
concentration of suspended organic material. 8 
Dysentery bacilli can withstand drying for twenty 
to twenty-five days 7 and can live for variable 
lengths of time in flies, ants, milk and water. Thus, 
healthy carriers of E. histolytica , chronic cases of 
amebic dysentery, and convalescent or contact car- 
riers of dysentery bacilli are of the utmost signifi- 
cance to the public-health official and to the medical 
officer in the armed forces. 

In New York City, studies of 6324 healthy per- 
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sons for dysentery bacilli gave an incidence of 2 per 
cent, and the figure rose to 3.2 per cent when 1659 
persons were examined in New Mexico, Georgia and 
Puerto Rico. 4 Hurst and Knott 8 state that not less 
than 1 per cent of all patients with Flexner infec- 
tions become permanent carriers. The incidence and 
persistence of infections in institutions where the 
disease is endemic can be as high as 80 per cent. In 
troops fighting in endemic areas, the problem is, a 
serious one and campaigns can easily be disrupted 
because of the occurrence of an epidemic. 

Among a civilian population, modern methods of 
sanitation effectively control epidemics of bacillary 
dysentery in normal times, but poor housing con- 
ditions, too rapid growth 'of towns and cities, and 
crowding of defense workers cause the best laid 
systems of sanitation to break down in times of war. 
The present war of rapid movement minimizes the 
dangers in an army to some extent, but the problem 
of supplying food and water in tropical areas is 
potentially a great source of danger. 

A correct laboratory diagnosis is essential for the 
clinician to verify the disease that confronts him. 
Emphasis should be placed on the facts that dysen- 
teric infections can assume a variety of forms and 
that not all dysentery is caused by amebas or 
bacilli. Only after a thorough search of the feces 
for pathogenic bacteria and protozoa, and a blood 
examination for malarial parasites if the patient 
comes from an endemic area, is the clinician in posi- 
tion to treat the case properly and to control the 
spread of infection. Under field conditions, this 
procedure is not only impractical but often im- 
possible for medical officers, and the only available 
procedure is a therapeutic test — quinine or ata- 
brine for malaria, carbarsone or yatren for amebic 
dysentery and sulfonamides for bacillary dysentery. 
Of the last, sulfathiazole and sulfaguanidine have 
been given the most extensive trials; however, after 
sulfathiazole, fecal samples may become positive 
again for dysentery bacilli, and sulfaguanidine 
appears to be more effective against the Flexner 
bacilli than in Sonne infections. From the many 
and varied recent reports on the treatment of 
bacillar)’- dysentery, it is quite apparent that the 
trials have been too few to properly evaluate sul- 
fonamide drugs. The opportunity provided by 


the present emergency will at least provide numerous 
.occasions to prove or disprove their efficacy. 
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CANCER REMEDIES 

Even in the midst of war, purported cancer 
remedies continue to appear. The most recent flurry 
is concerned with an English preparation known as 
“H 11.” This is an extract of urine that is supposed 
to have tumor-inhibiting properties. As usual, the 
earlier reports appeared promising ,but the later 
give little, if any, hope that the substance is of value. 

The material, prepared by Thompson, 1 ’ 2 has 
been utilized by several groups for therapy of both 
human cancer and induced as well as spontaneous 
transplantable cancer in animals. 3, 4 In one series 
of 51 advanced cases of cancer, 37 cases received 
dosages that might be regarded as sufficient for fair 
clinical trial. 6 Among these, 11 died and the results 
were unknown in 5 cases. The longest period of 
survival was eighteen months. All the patients 
surviving, except two (who lacked biopsy proof of 
the presence of cancer) had some other form of 
therapy in addition to H 11. In none of the cases 
in which H 11 was used did the growth disappear. 
There was a suggestion of slight clinical improve- 
ment in some cases, but this has often proved to be 
misleading in evaluating remedies. 

The evidence seems to* indicate that this urinary 
extract is without value as a therapeutic agent in 
cancer. 
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MEDICAL EPONYM 


Pardee's Sign 

Harold ~E. B. Pardee (b. 18S6) describes “An 
Electrocardiographic Sign of the Coronary Artery 
Obstruction” in the Archives of Internal Medicine 
(26:244-257, 1920). A portion of the article follows: 

.... It is hoped to show that obstruction of a branch 
of coronary artery is followed by a sign which is characteris- 
tic of this condition and is readily recognizable in the 
human electrocardiogram. 

. ♦ The characteristic changes appearing a day or two 

after the obstruction are as follows: The QRS group is 
usually notched in at least two leads, and usually shows 
left ventricular preponderance. The T wave does not start 
from the zero level of the record in either Lead 1 or Lead 3, 
though, perhaps, from a level not far removed from it, and 
in this lead quickly turns away from its starting point in 
a sharp curve, without the short straight stretch which is 
so evident in normal records preceding the peak of the T 
• wave. The T wave is usually of larger size than customary 
and accordingly shows a somewhat sharprr peak. The 
T wave is usually turned downward in Lead 2 and in one 
other lead. Not all of these changes are to be found in 
every record, but enough of them are present to give it a 
characteristic appearance. 

R. \V. B. 


WAR ACTIVITIES 

PROCUREMENT AND ASSIGNMENT 

Funds for Relocation of Physicians 

The following statement was recently released by the 
Bureau of Legal Medicine and Legislation of the American 
Medical Association. 


Under the date of October 1, the President transmitted to 
Congress supplemental estimates for the United States 
Public Health Service amounting to $4,427,550. It was con- 
templated that of this total $1,000,000 would be used to 
supply medical care to civilians in critical areas. Such care, 
it was proposed, would be supplied in one of two ways: by 
the assignment of medical officers of the Public Health Service 
to such areas to treat civilians under a fee schedule agreed 
on by the Public Health Service and the state department 
of health or by inducing civilian physicians to relocate to 
the critical areas by paying them a relocation allowance of 
£250 a month for three months, as well -as moving expenses. 

These estimates were referred to the Plouse Committee on 
Appropriations, which refused to include in the First Supple- 
mental National Defense Appropriation Bill for 1944 (H. R, 
3598) the requested funds for supplying medical care to the 
critical areas and justified its action as follows: 

The committee in rejecting the Budget request does. not 
minimize the need or the seriousness of the situations 
which exist. It does hesitate to inaugurate a program 
of this character with federal funds to provide direct medical 
attention to the civilian population with physicians paid 
by the federal government. The committee has the opinion 
that out of the co-operative efforts of the federal govern- 
ment, the medical associations, the state departments of 
health and the communities themselves, there win and 
should come a concerted and spontaneous effort to pro- 
vide this need. Most of it is in war-industry areas, and 
>t is inconceivable that such communities working with 
the industries, the affected population, ^and. state and local 
, authority, cannot inaugurate and maintain an adequate 
public-spirited program, financially sound, to serve this 
need, 1? the affected -areas cannot and will not solve their 
local needs it may be necessary for the federal government 


in the interest of the general public health to step in, but 
until, then the committee feels that federal funds should 
be withheld under the contemplated procedure. 

In the Senate, H. R. 3598 was amended, at the instance 
of Senator Russell, of Georgia, to authorize an appropriation 
of $345,000 for use by the Public Health Service in providing 
medical care to civilians in critical areas subject to the 
following conditions and restrictions: 

Provided, That the Surgeon General is authorized, on 
application of a municipality, county or other local sub- 
division of government duly approved by the state health 
department having jurisdiction over said municipality, 
county or other local subdivision of government, to enter 
into agreements with private practicing physicians and 
dentists under which, in consideration oi the payment 
to them of a relocation allowance not to exceed $250 per 
month for three months and the actual cost of travel and 
transportation of the physician or dentist and his family 
and household effects to the new location, such physician 
or dentist will agree to move to and engage in the practice 
of Ins profession in such area for a period of not less than 
one year: Provided, however, That no such contract 
shall be made with any physician or dentist unless such 
ph>sician or dentist shall be admitted to practice by the 
state authority having jurisdiction of such new location: 
Provided further, That each such applicant subdivision 
stfiall contribute $100 to the total cost of such relocation 
allowance, travel and transportation costs of each such 
physician or dentist and his family obtained by said 
applicant. 

The bill passed the Senate with this amendment in it. 
It will now be considered bv a conference committee com- 
posed of representatives on the part of the House and on the 
part of the Senate, in an effort to adjust the differences in 
the bill as it passed the House and as it passed the Senate. 

Copies of the Congressional Record for December 8, the 
date on w'hich Senate action on the Russell amendment 
occurred, arc being sent to each state medical society. This 
procedure is followed because of the extremely important 
discussion that preceded the adoption of the amendment, 
many senators desiring assurance that the amendment in 
no way involved the socialization of the practice of medicine. 


MISCELLANY 

AMERICAN COLLEGE OF SURGEONS 

During 1945, the following physicians in Massachusetts, 
New Hampshire and Vermont were accepted as fellows of 
the American College of Surgeons: 

Massachusetts: Matthew J. Bachulus, Longmeadow; 
Z. William Colson, Lawrence; Gordon Donaldson, Boston; 
Clifford C. Franscen, Newton Centre; Thomas A. Hathcock, 
Jr, Brighton; Paul C. Kcleher, Woburn; James A. Lam- 
hier, Brookline; David A. Latham, Chelmsford; Ernest H. 
atham, N. Chelmsford; Timothy F. P. Lyons, Boston; 
George L. MacKinnon, Quincy; Jacob Mezer, jlrighton; 
Eugene L. Richmond, Worcester; Lamar Souttcr, Boston; 
John S. Sprague, Boston; John C. Tate, Longmeadow; and 
Ralph Zupancc, Boston. 

A 'etc Hampshire : Albert E. Barcomb, Rochester; Kenneth 
J. Daly, Manchester; and Kenneth L, Roper, Hanover, 
Vermont : Louis \V. Esposito, Rutland; and Bruce B. 
Rolf, St. Johnsbury. 


MEDICAL INFORMATION OFFICE 

Major General James C. Magee, retired, former surgeon 

§ enerat of the United States Army, has recently assumed his 
uties as executive officer of the information service of the 
Division of Medical Sciences, National Research Council. 
General Magee will devote full time to the organization of 
a central office in the National Research Council that will 
collect reports and records, dealing with military medical 


30 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Jan. 6, I.' 


practice, civilian practice as affected by the war, medical 
education and research and the distribution of diseases. 
This service has been made possible by a recent grant of 
$75,000 by the Johnson and Johnson Research Foundation, 
of New Brunswick, New Jersey, to enable the National 
Research Council to assemble and disseminate medical in- 
formation pertaining to the war effort.. This enterprise, is 
expected to fill a long-felt need in providing up-to-date in- 
formation to the medical officers of the armed services, both 
in this country and abroad, and in making the experience 
of war medicine available, so far as possible, to civilian 
physicians. 


“post-traumatic vertebral disease" — actually existed. H 
also sent me the reports made by the director of the X-,« 
Laboratory of Hamburg University Medical School. Th 
report on the pictures taken after the accident but without 
knowledge of the case history was “negative," and afty 
the gibbus formation, “tuberculous spondylitis ” Aft« 
learning the history the diagnosis was changed to “typicallt 
so-called ‘Kummell’s disease’ or post-traumatic vertebra' 
disease.” 

On Dr. Kummell’s urging, I had a paper published in 192* 
about these two cases, with the x-ray pictures. 

Louis A. Szirm 

309 Main Street 

Great Barrington, Massachusetts 


NOTE 

On the evening of December 30, ninety-six graduates of 
Tufts College Medical School were awarded their degrees and 
the majority were simultaneously commissioned in the 
Medical Corps of the Army or Navy. The honorary degree of 
Doctor of Science was conferred on two graduates of Tufts 
College Medical School: Brigadier General Raymond W. Bliss, 
of Washington, D. C., and Dr. Sara M. Jordan, of Boston. 


CORRESPONDENCE 

AN OPENING IN MONTAGUE 

To the Editor-.-The following letter from the Governor’s 
office is self-explanatory. Perhaps some physician may wish 
to^take advantage of this offer. 

H. Quimby Gallupe, M.D., Secretary 
Board of Registration in Medicine 

State House 
Boston 

* * * 

December 22, 1943 

Dear Dr. Gallupe: 

Mrs. George A. Cooke, of 813 Beacon Street, Boston 
(Kenmore 7956), is the widow of the only physician who 
was located in the town of Montague. She has made the 
offer of the use of the late doctor’s office and equipment to 
any doctor who might be interested in setting up a practice 
in that town. 

I pass this on for your information. 

Sincerely yours, 

[Signed] William A. McGivney 
William A. McGivney 
Assistant Secretary to the Governor 

State House 
Boston 


KUMMELL’S DISEASE 

** 

To the Editor: In the November 18 issue of the Journal, 
appeared a medical eponym, “Kummell’s Disease,” that was 
of special interest to me. While practicing in Hungary, I had 
two cases in my surgical ward — one in 1926 and one in 
1928 both of which had the typical histories, symptoms 
and developments of Kummell’s disease, with negative 
tuberculin reactions and so forth. After learning from ex- 
perience with the first case, I had made it a rule to im- 
mediately take x-ray films of all, even seemingly insignificant, 
injuries in the. vertebral region. The films of the second 
patient, taken immediately after the accident, were entirely 
negative. The patient, a miner, resumed work about twelve 
days after the injury was incurred, but after an interval of 
many months developed typical gibbus formation with the 
usual x-ray findings. I sent the pictures and case histories to 
Dr. Kummell and have on hand his reply, in his own hand- 
writing, dated December 11, 1928. He wrote how happy he 
was to receive my information and that he considered it addi- 
tional proof that Kummell’s disease — or as he later called it, 


NOTICES 

NEW ENGLAND ROENTGEN RAY 
SOCIETY 

The next meeting of the New England Roentgen Ray 
Society will be held at the Harvard Club of Boston on Friday, 
January 21. There will be an x-ray conference from 4:30 to 
6:00 p.m. on the topic “The Paranasal Sinuses." At 6:00p.m., 
dinner will be served in Harvard Hall. At 8:00 p.m., the 
following program will be presented: 

Radium in Present-Day Therapeusis. Dr. Douglas Quid. 
Radiologic Problems in the Treatment of Carcinoma of 
.the Skin (illustrated by slides). Dr. John T. Murphy. 


AMERICAN BOARD OF OBSTETRICS 
AND GYNECOLOGY 

The next written examination and review of case. histories 
(Part I) for all candidates will be held in various cities of the 
United States and Canada on Saturday, February 12, 1944, 
at 2:00 p.m. 

Arrangements will be made, so far as possible, for can- 
didates in military service to take the Part I examination 
(written paper and submission of case records) at their places 
of duty, the written examination to be proctored by the 
commanding officer (medical) or some responsible person 
designated by him. Material for the written examination 
will be sent to the proctor several weeks in advance. of the 
examination date. Candidates for the Part I examination 
who are entering military service or who are now in service 
and may be assigned to foreign duty may submit their case 
records in advance of the above date by forwarding them to 
the office of the secretary. All other candidates, should 
present their case records to the examiner at the time and 
place of taking the written examination. 

The Office of the Surgeon-General of the United States 
Army has issued instructions that men in service who are 
eligible for Board examinations be encouraged to apply and 
that they request orders to detached duty for the purpose of 
taking these examinations whenever possible. 

All candidates will be required to take both the. Part I 
examination and the Part II examination (oral, clinical and 
pathological examination). Candidates who successfully com- 
plete the Part I examination proceed automatically to the 
Part II examination to be held later in the year. Head- 
quarters for the Part II examination will be the Hotel William 
Penn, Pittsburgh, Pennsylvania, from June 7 to 13, 1944. 
Notice of the exact time of the examinations will be sent to 
all candidates well in advance of the examination date. 
Candidates in service are requested to keep the secretary’s 
office informed of any change in address. If a candidate in 
service finds it impossible to proceed with the examinations 
of the Board, deferment without time penalty will be granted 
under a waiver of the published regulations as they apply to 
civilian, candidates. 

Applications for the 1944 examinations are now closed. 

For further information and application blanks, address 
Dr. Paul Titus, Secretary, 1015 Highland Building, Pitts- 
burgh 6, Pennsylvania. 

{Continued on page x) 
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HOW TO IMPROVE THE TREATMENT OF FRACTURES* 
Charles L. Scudper, M.D.f 

BOSTON 


I T IS 'appropriate to list this communication with 
war papers. There is no war work more im- 
portant than that the medical profession should 
adjust itself to better results in the case of the in- 
jured. To accomplish this, and to have the hospital 
and the personnel of the hospital up to date when 
the war is over and the younger men return from 
the active war front, will be well worth while. It 
is to this end that I address you today, urging a real 
war effort. 

Every member of the Society, no matter with 
what subject in medicine or surgery he is primarily 
concerned, should be familiar with first-aid care 
and transportation of the injured. The treatment 
of fractures, however, is very special work, and 
demands a doctor who has had a general surgical 
training. The art of surgery has been for years far 
in advance of all the sciences on which its future 
depended. Today, the sciences are overtaking the 
art and form the basis of sound treatment. Chronic 
duodenal and gastric ulcers were permitted to ad- 
vance to perforation, peritonitis and fatal hemor- 
rhage until comparatively recently. Injuries to the 
head, with or without fracture of the skull, in- 
variably received a decompression operation, done 
by the surgeon first seeing the case. Today, one 
almost never hears of or sees a decompression 
operation because, with an increasing knowledge 
of the cerebrospinal fluid and its behavior following 
a blow on the head, especially with increasing signs, 
a diagnostic and sometimes a therapeutic lumbar 
puncture may be employed by the attending 
surgeon. 

Fractures are now' unwittingly allowed to go 
beyond the time at which successful treatment may 
be instituted. Such delay forever precludes the 
possibility of preventing disabling deformity. In 
some of these cases even death itself might be pre- 
■ ferred to the permanent disability with which all 
arc familiar. 

The accident causing a fracture is instantaneous. 
v The reparative processes begin immediately and 

’Pmentedto the annual meeting of the M**iitb#»etti Medical Soelety, 
Bo, ton, May 25. 1913. 

tContnhlng tufgeon, Maiiachuictt* General lloipltal. 


treatment should therefore begin without delay so 
that the reparative processes may be facilitated 
instead of hindered. By treating a fracture in- 
stantly, one treats the fracture alone; by treating 
it after delay, one treats the fracture together with 
its complications. Ordinarily, prompt treatment is 
easy; frequently, delayed treatment is difficult. 
Furthermore, delayed treatment is dangerous, and 
late treatment is lamentable. 

During the course of years, fundamentals are 
bound to change. One cannot wish broken and dis- 
placed bones into position and cause them to unite 
by moral suasion, sending the patient on his way 
without a hitch. The methods available to the 
surgeon who deals with trauma are remarkable, 
and compel a modification of what once w^ere re- 
garded as fundamental principles. This is as it 
should be. We must not be bothered or alarmed 
by these tendencies; they all indicate improvement. 

What can be done in Massachusetts to improve 
the results following the treatment of fractures? 
Some suggestions follow. 

Proper first-aid care must be given to injured 
people. It is a fact of great importance that few 
practitioners of medicine and surgery in the United 
States are familiar with first aid. The war has 
stressed the value of first aid and has increased 
information about it among laymen. Physicians, 
in self-defense, are being obliged to learn something 
about it. . ( 

The injured should be immediately transported 
to a hospital. The American Red Cross textbook 
on first aid, which is used as the basis for instruc- 
tion in first-aid care, is excellent. It contains more 
good methods of transportation than poor ones. 
It is not, however, perfect, and certain improve- 
ments will undoubtedly be made in subsequent 
editions. How should one transport to a hospital 
a man who has fallen from a tree and injured bis 
back, or one with a probable broken neck? Can 
you answer these questions satisfactorily? You 
should be able to, because you may have to take 
care of someone who knows how' these things ought 
to be dorie. 
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An x-ray examination must be made to learn 
accurately the problem at hand. Adequate x-ray 
films should be taken to confirm and enlarge in 
detail the clinical diagnosis. I recently saw a 
switchman who had fallen from a boxcar and com- 
plained of pain in the back. Perfect x-ray films had 
been made, but for the sake of economy the films 
had been taken only from the second lumbar 
vertebra down to include the upper third of the 
femur. The patient was treated for seven weeks 
by rest in bed because there were no evidences of 
fracture in the parts x-rayed. After working for a 
month, he again complained of pain in the back. 
New x-ray films were taken, including the whole lum- 
bar spine. A compression fracture of the first lumbar 
vertebra was seen and treated. This lesion was missed 
in the first instance because of inadequate x-ray films. 

The doctor must evaluate his ability to treat the 
injury. Suppose that he is examining a child with 
a fracture of a long bone, having been called by the 
parents. Why was he called? The ordinary reason 
given is that he is regarded as the family doctor. 
He delivered the mother of this family of all her 
children. The mother says, “We have confidence in 
you.” It is true that he has been caring for this 
family for years. But the notion that any doctor 
can treat a fracture is less prevalent than it used 
to be. This imaginary case raises the question of 
the competency of a doctor to treat a fracture. 
There should arise in his mind the questions, “Am 
I prepared to treat this fracture? Do I know how 
to find out exactly what the damage is? Am I com- 
petent to decide what is to be done in this particular 
case, and to do it?” The doctor may say to him- 
self, “I need the money. I can take care of this 
k fracture. The family thinks I am able, and that is 
I a great asset. I will make a bluff at it, and if I get 
stuck, I shall call for help.” Under the economic 
conditions of today, it may be difficult for a doctor 
to give up such a case. 

If the physician is unable to give proper treat- 
ment, he must call a good consultant as soon as 
possible. By securing advice early, he may prevent 
a Volkmann’s contracture. To cite an example, 
in a town not far from Boston, I held a fracture 
clinic. Cases were brought to the clinic from out- 
' lying districts. Seven children came in, each with 
an established Volkmann’s contracture following a 
supracondylar fracture of the humerus. No splints 
or bandages had been used. These cases point a 
moral and dramatically accentuate the importance 
of properly treating injuries in the region of the 
elbow joint. Bach of these bad results might have 
been avoided. Unwarranted responsibility is a risk 
to the patient and to the reputation of the doctor. 
If the attending physician asks for an early con- 
sultation, he gives both his patient and the con- 
sultant a better chance. He rises in the esteem of 
his patient and in the good will of the community 
in which he practices. 


Associated injuries must be recognized. The 
fracture of the bone in any case may be the least 
important of the injuries received. There may be 
injuries to the brain, spinal cord, or lung, with an 
associated pneumothora'x or a hemopneumothorax; 
injuries to the abdominal viscera, with hemorrhage 
into the abdominal cavity, and possibly with rup- 
ture of the viscera; or injury to the urinary bladder, 
associated with fractures of the pelvis. 

One does not have to qualify as a neurosurgeon, 
a thoracic surgeon, a genitourinary surgeon, an 
abdominal surgeon, an orthopedic surgeon or a 
vascular surgeon, but anyone treating a fracture 
should be familiar with the fundamentals of these 
special branches of surgery so that he may know 
when there is need for consultation with a specialist. 

In treatment, the doctor must use a method with 
which .‘he is perfectly familiar. If a surgeon has 
been securing good functional results by the use of 
certain methods, he should by all means continue 
to use them. Nevertheless, I wonder how many 
of you are familiar with your results in the treatment 
of fractures. 

One should be conversant with known operative 
procedures and results. There are fractures that 
should be treated initially by operative methods 
when the local equipment is available and in- 
telligently used. 

One should be familiar with nonoperative treat- 
ment. Nonoperative methods may require great 
skill. Their results are often brilliant. 

More pull and less manipulation should be em- 
ployed in treating any fracture. Tar greater initial 
traction should be used, for sufficient traction may 
bring about reduction of the fracture. Instead of 
using 5 or 10 pounds of traction at the beginning 
of treatment, and gradually increasing it, ordinarily 
one should begin with 25 or 30 pounds. 

The period of aftercare or convalescence is a time 
of great importance. This should be regarded as a 
time of active treatment. One reason for Dr. Otto 
Hermann’s successful treatment of fractures of the 
os calcis at the Boston City Hospital is dependent 
in great measure on his supervision of the minute 
details of the aftercare of these cases. In the con- 
valescing period one may profitably spend a little 
time instructing the patient in muscle re-education, 
weight bearing, correct shoes, exercises and the use 
of crutches, and may thus gain the patient’s con- 
fidence and directly influence the result of treatment. 

In the United States and in the provinces of 
Canada, the American College of Surgeons has 
already established ninety regional -fracture com- 
mittees, with the object of improving fracture treat- 
ment in these communities. Obviously, certain 
states have more than one committee. Texas, 
Pennsylvania, New York, Indiana, and California 
are splendidly organized, and are accomplishing 
much. Massachusetts has a regional committee, 
with sixteen subcommittees, in Lowell, Beverly, 
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Quincy, Northampton, Gardner, Melrose, Haver- 
hill, Cotuit, Brockton, Greenfield, Taunton, Worces- 
ter, Newburyport, New Bedford, Springfield and 
Pittsfield, which carry on their work through the 
local hospitals. During the past week, I received 
a report on the activities of the Flint (Michigan) 
regional committee, which reads as follows: 

We have had fracture conferences of my Btaff each 
Friday, from 4.30 to 6.30 p.m. AM fracture problems of 
the previous week are discussed at these meetings, and 
they represent 85 per cent of the cases of fracture admitted 
to the Hurley Hospital. Similar meetings arc held at 
selected intervals for the Fracture Service of St. Joseph’s 
Hospital in this city. All fracture cases are assigned to 
members of the fracture services, and these are presented, 
both formally and informally, as the need arises. 

A1J the ambulance drivers have received adequate first- 
aid instruction through various agencies, and each am- 
bulance is equipped with splints, which, with few excep- 
tions, are properly used. Patients are being brought to 
the hospitals with some type of splinting apparatus, 
usually a Thomas splint for the lower extremity, and a 
Murray-Jones splint for the upper extremity. 

Fracture cases of all kinds at Hurley Hospital from 
July, 1941, to July, 1942, numbered 1085. About eighty 
per cent were handled by my staff and myself, either as 
staff or private cases, and the remainder were cared for 
by surgeons handling the occasional fracture. The latter 
situation is unavoidable inasmuch as Hurley Hospital 
is an open hospital. However, we are able to control the 
minor percentage by example, and through the co-opera- 
tion of the X-ray Division. These patients are, in our 
opinion, handled according to the prevailing standards 
that we have been able to establish by this persistent 
method of fracture education in this community over the 
past twelve years. 


We keep a book in which every fracture admitted to the 
. hospital is tabulated. We also keep a conference book, 
in which important comments during reviews p{ the x-ray 
films are noted. Furthermore, pertinent recent informa- 
tion regarding, this division of surgery is posted on a 
bulletin board in the emergency room for the Department 
of Traumatic Surgery. We manage to keep one live 
research problem under way each year. 

We have nine members on the regional fracture 
committee. 

I believe that your personal co-operation with 
the several regional fracture subcommittees in 
Massachusetts along the lines suggested in this 
report from Flint, Michigan will help very much 
in improving the results of fracture treatment. 
Find out who is the chairman of the subcommittee 
nearest your town. If you are a consultant at the 
local hospital and if you are on active duty there, 
try to initiate a follow-up of the cases of fracture, 
and analyze these results at some regular staff meet- 
ing, showing the x-ray films. It makes no difference 
how few cases of fracture are treated at your 
hospital. These cases should be carefully studied by 
the whole staff. Invite doctors to the hospital meet- 
ings so that all in your community may profit by 
a review of the cases. Consider seriously the ten or 
twelve suggestions I have made as guides. There 
is no reason why Massachusetts should not stand 
abreast of the advances taking place in fracture 
treatment at this time. Each one of us can help. 

374 Commonwealth Avenue 
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D iverticulums of the large bowel were 

noted by Friend as early as 1730, but a disease 
cntity'was not ascribed to them until Cruveilhier’s 
work in 1849. Ten years later the first report of a 
complication of rupture — a sigmoidovesical fistula 
— was made by Jones, but little attention was paid 
to the condition until W. J. Mayo 1 , in 1907 de- 
scribed resection of the sigmoid in 5 cases of chronic 
obstructive diverticulitis. The value of the roentgen 
ray as an aid in diagnosis was not fully appreciated 
in this country until '1915. 2 Since then there has 
been a gradual evolution in the technic of handling 
these cases — - from radicalism to conservatism. 
The disease is of relatively common occurrence, 
errors in diagnosis are not infrequent, and both the 
morbidity and mortality are altogether too high. 

Incidence, Age and Sex 
The incidence of diverticulosis of the colon a 
prerequisite of diverticulitis — has been estimated 

•Presented *t the annual meeting of the Mamehmett* Medical 
Socety Bo. ton. May 25 . 1943 

v fyWtlnR atarpeon, Mamebuietl* General Hoipital; *urgeon-in-cbief, 
raulLiicr Hoipiut 


at 3 to 10 per cent. A compilation of statistics 5 * 8 
shows an incidence of 5.2 per cent in 70,572 colons 
examined by barium and autopsy. It is difficult to 
obtain significant figures on the percentage of cases 
of diverticulosis progressing to diverticulitis. It is 
usually stated that from 12 to 15 per cent do so, 
but in three series totaling 3915 cases with' diver- 
ticulosis of the colon the incidence of diverticulitis 
was 34.3 per cent. 6 * 7 

Of patients with diverticulitis about 22 per cent 
are operated on. 9 " 12 Because, however, of the trend 
in treatment away from surgery a'nd the significant 
number of patients operated on with erroneous 
diagnoses, the actual percentage of cases of diver- 
ticulitis reaching the operating table is probably 
lower than this. Arnheim 13 collected from the litera- 
ture 3399 cases of diverticulitis and found com- 
plications that might have necessitated surgery in 
15 per cent — perforation with abscess formation 
or general peritonitis, peridiverticulitis with forma- 
tion of a tumorlike mass, and sigmoidovesical fistula. 

Diverticulitis is primarily a disease of adult life. 
Brown 10 has estimated that only 0.3 per cent of all 
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An x-ray examination must be made to learn 
accurately the problem at hand. Adequate x-ray 
films should be taken to confirm and enlarge in 
detail 'the clinical diagnosis. I recently saw a 
switchman who had fallen from a boxcar and com- 
plained of pain in the back. Perfect x-ray films had 
been made, but for the sake of economy the films 
had been taken only from the second lumbar 
vertebra down to include the upper third of the 
femur. The patient was treated for seven weeks 
by rest in bed because there were no evidences of 
fracture in the parts x-rayed. After working for a 
month, he again complained of pain in the back. 
New x-ray films were taken, including the whole lum- 
bar spine. A compression fracture of the first lumbar 
vertebra was seen and treated. This lesion was missed 
in the first instance because of inadequate x-ray films. 

The doctor must evaluate his ability to treat the 
injury. Suppose that he is examining a child with 
a fracture of a long bone, having been called by the 
parents. Why was he called? The ordinary reason 
given is that he is regarded as the family doctor. 
He delivered the mother of this family of all her 
children. The mother says, “We have confidence in 
you.” It is true that he has been caring for this 
family for years. But the notion that any doctor 
can treat a fracture is less prevalent than it used 
to be. This imaginary case raises the question of 
the competency of a doctor to treat a fracture. 
There should arise in his mind the questions, “Am 
I prepared to treat this fracture? Do I know how 
to find out exactly what the damage is? Am I com- 
petent to decide what is to be done in this particular 
case, and to do it?” The doctor may say to him- 
self, “I need the money. I can take care of this 
j, fracture. The family thinks I am able, and that is 
f a great asset. I will make a bluff at it, and if I get 
stuck, I shall call for help.” Under the economic 
conditions of today, it may be difficult for a doctor 
to give up such a case. 

If the physician is unable to give proper treat- 
ment, he must call a good consultant as soon as 
possible. By securing advice early, he may prevent 
a Volkmann’s contracture. To cite an example, 
in a town not far from Boston, I held a fracture 
clinic. Cases were brought to the clinic from out- 
lying districts. Seven children came in, each with 
an established Volkmann’s contracture following a 
supracondylar fracture of the humerus. No splints 
or bandages had been used. These cases point a 
moral and dramatically accentuate the importance 
of properly treating injuries in the region of the 
elbow joint. Each of these bad results might have 
been avoided. Unwarranted responsibility is a risk 
to the patient and to the reputation of the doctor. 
If the attending physician asks for an early con- 
sultation, he gives both his patient and the con- 
sultant a better chance. He rises in the esteem of 
his patient and in the good will of the community 
in which he practices. 


Associated injuries must be recognized. The 
fracture of the bone in any case may be the least 
important of the injuries received. There may be 
injuries to the brain, spinal cord, or lung, with aa 
associated pneumothorax or a hemopneumothorax; 
injuries to the abdominal viscera, with hemorrhage 
into the abdominal cavity, and possibly with rup- 
ture of the viscera; or injury to the urinary bladder,' 
associated with fractures of the pelvis. 

One does not have to qualify as a neurosurgeon, 
a thoracic surgeon, a genitourinary surgeon, an 
abdominal surgeon, an orthopedic surgeon or a 
vascular surgeon, but anyone treating a fracture 
should be familiar with the fundamentals of these 
special branches of surgery so that he may know 
when there is need for consultation with a specialist. 

In treatment, the doctor must use a method with 
which .he is perfectly familiar. If a surgeon has 
been securing good functional results by the use of 
certain methods, he should by all means continue 
to use them. Nevertheless, I wonder how many 
of you are familiar with your results in the treatment 
of fractures. 

One should be conversant with known operative 
procedures and results. There are fractures that 
should be treated initially by operative methods 
when the local equipment is available and in- 
telligently used. 

One should be familiar with nonoperative treat- 
ment. Nonoperative methods may require great 
skill. Their results are often brilliant. 

More pull and less manipulation should be em- 
ployed in treating any fracture. Ear greater initial 
traction should be used, for sufficient traction may 
bring about reduction of the fracture. Instead of 
using S or 10 pounds of traction at the beginning 
of treatment, and gradually increasing it, ordinarily 
one should begin with 25 or 30 pounds. 

The period of aftercare or convalescence is a time 
of great importance. This should be regarded as a 
time of active treatment. One reason for Dr. Otto 
Hermann’s successful treatment of fractures of the 
os calcis at the Boston City Hospital is dependent 
in great measure on his supervision of- the minute 
details of the aftercare of these cases. In the con- 
valescing period one may profitably spend a little 
time instructing the patient in muscle re-education, 
weight bearing, correct shoes, exercises and the use 
of crutches, and may thus gain the patient’s con- 
fidence and directly influence the result of treatment. 

In the United States and in the provinces of 
Canada, the American College of Surgeons has 
already established ninety regional -fracture com- 
mittees, with the object of improving fracture treat- 
ment in these communities. Obviously, certain 
states have more than one committee. Texas, 
Pennsylvania, New York, Indiana, and California 
are splendidly organized, and are accomplishing 
much. Massachusetts has a regional committee, 

■ with sixteen subcommittees, in Lowell, Beverly, 
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enema are used in arriving at a diagnosis. A nega- 
tive examination by either method does not, how- 
ever, exclude a diagnosis of diverticulitis. Only 
rarely can diverticular openings be seen with the 
sigmoidoscope, but there are definite changes in the 
bowel suggestive of the diagnosis — spasm, hyper- 
motility with varying degrees of obstruction, im- 
mobility, sharp angulation, mucosal edema and 
signs of an extraluminal mass. Jackman and 
Pumphrey 23 made a correct diagnosis of divertic- 
ulitis in 66 per cent of a series of cases from sig- 
moidoscopy alone. Diverticulums were seen, how- 
ever, in only 14.5 per cent. Brown and Marcley 11 
found that suggestive evidence could be discovered 
by sigmoidoscopy in only 24 per cent of 218 cases, 
and diverticular openings in only 9 per cent. 

The barium enema is the most accurate diag- 
nostic procedure. Figures on the percentage of 
accuracy are practically nonexistent. In a series 
of 30 cases reviewed by Graham, 16 diagnosis by 
x-ray was correct in only 57 per cent, indeterminate 
in 17 per cent, and wrong in 26 per cent. Of the 
cases that were wrongly diagnosed, 4 were called 
diverticulitis; 3 of these were later proved to be 
cancer, and 1 proved to be normal. Three were 
diagnosed as cancer and later proved to be diver- 
ticulitis; and 1 was diagnosed as normal and later 
proved to be diverticulitis. Morrison 24 believes, 
however, that well over 90 per cent of diverticulums 
can be seen. The differentiation of diverticulosis 
and diverticulitis cannot always be made at examina- 
tion, but this seems to be largely due to the fact 
that patients are not studied by barium enema dur- 
ing the clinically inflammatory stage. In obstructive 
cases the differentiation of carcinoma and diver- 
ticulitis is often extremely difficult. 2 ^ 27 X-ray films 
show uncomplicated diverticulums as rounded out- 
pocketings filled with barium in relief along the 
border of the bowel wall. 

Diverticulitis is manifested by spasm, by hyper- 
motility with varying degrees of obstruction due to 
fibroblastic reaction or by spasm. Tenderness may 
or may not be present. 

Treatment 

As with any disease, the best treatment is pro- 
phylaxis. Following a diagnosis of diverticulosis, 
measures should be instituted to avoid the factors 
known to predispose to diverticulitis, such as over- 
distention of the bowel, hard, coarse fecal material, 
degenerative changes and obesity. A low-roughage 
diet and sufficient mineral oil or other bland laxa- 
tive to promote regular, soft-formed movements 
eliminate the usual mechanical factors. Tincture of 
belladonna to relieve spasm is always beneficial. 
AH irritative cathartics are contraindicated, espe- 
cially strong saline solutions since their prolonged 
u se leads to hypertonicity of the rectal sphincter. 
All efforts should be aimed at cultivation of regular 
bowel habits. 


With the onset of diverticulitis, further steps are 
indicated — a temporary soft diet to rest the in- 
flamed sigmoid, bed rest, local heat and anti- 
spasmodics. There are several methods of applying 
heat locally — hot stupes to the abdomen, the 
Elliott method and warm cplonic irrigations. 
Roberts 28 and Friedenwald 29 mention the use of large 
barium enemas in both subsiding and acute diver- 
ticulitis. One of us (E. L. Y.) has used repeated 
small instillations of dilute barium with excellent 
results. The method is as follows in acute cases: 
30 gm. of x-ray barium in 90 cc. of warm water is 
instilled rectally twice a week, following a cleansing 
enema, until subsidence; then once a week as long 
as the forebearance of the patient lasts. Kimpton 50 
uses barium by mouth with the 6ame timing. The 
barium fills the diverticulum, shutting out irritating 
feces, and is itself mildly soothing. 

As noted above, about 22 per cent of cases come 
to surgery, but indications for surgical intervention 
are still unsettled and the trend in therapy is 
toward conservatism. There seem to be five general 
indications for surgery: acute perforation with 
spreading peritonitis, sigmoidal obstruction, forma- 
tion of a fistula, a localized abscess and inability to 
differentiate diverticulitis and cancer. Technical 
details covering the choice of the time to operate 
and the procedure to be adopted are too varied to 
warrant discussion here; the reader is referred to the 
excellent review by Laufman. 31 Graham 16 has em- 
phasized the two cardinal principles: restoration of 
chemical balance while using the expectant measures 
of bed rest, local heat, sedatives and proper control 
of intake, and the simplest operative procedure. 
The importance of the latter principle is amply 
proved by figures collected by Laufman. In a series 
of 434 patients, there was an operative mortality of 
11.8 per cent following conservative procedures, — 
colostomy alone, colostomy and subsequent closure, 
cecostomy, drainage of abscess, exploratory lapa- 
rotomy, separation of adhesions, excision of in- 
flamed diverticulums and repair of colovesical 
fistulas without resection, — as against a mortality 
of 21 per cent following radical procedures — re- 
section after colostomy, Mikulicz resection, resec- 
tion and anastomosis after colostomy, obstructive 
resection with subsequent closure of colostomy and 
one-stage resection. 

Results. It is impossible to estimate the pro- 
phylactic value of measures undertaken when 
diverticulosis alone is present. Brown and Marcley 11 
made a follow-up study of 192 patients with diver- 
ticulosis who had followed a careful medical regime. 
Of these, 145 had had no symptoms suggestive of 
diverticulitis, 46 had died of unrelated or unknown 
causes, and 1 had died of “questionably” related 
causes. They likewise reviewed 238 cases of divertic- 
ulitis treated on a medical regime. Of these patients, 
118 (50 per cent) were “cured,” 23 per cent were 
not affected, and 4 per cent died of related causes. 
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From a review of the literature, Laufman 31 has 
concluded that of any large series of cases 18 per 
cent receive no benefit from any form of therapy 
and the mortality is 16 per cent. The latter figure 
coincides with the latest one (14 per cent) reported 
by Lockhart-Mummery. 32 

* * * 

The following sections and Table 1 are based on 
a series of 84 cases of diverticulitis of the sigmoid 
seen at the Faulkner Hospital from 1933 to 1942, 
inclusive. For analytical purposes the cases have 


Table 1 . Signs, Symptoms and Findings in Chronic and 'Acute 
Diverticulitis 


SicH t Symptom 
or Finding 


Change in bowel habita . . . * 

Rectal bleeding 

General digestive complaint* 

Pain 

Tenderness 

Elevated temperature 

Elevated white-cell count 

Positive sigmoidoscopic findings... 
X-ray diagnosis (barium enema)! 

Diverticulom .............. 

Diverticulitis 


Chronic Acute 

Diverticulitis Diverticulitis 


% 

% 

79 

46 

33 

20 

S3 

41 

63 

95 

63 

93 

12 

80 

19 

80 

71 

— 

98 

88 

78 

84 


been divided into chronic and acute, as determined 
principally by the presenting complaint, immediate 
history, physical examination and white-cell count, 
and partly by the known duration of the colonic 
disease. 


Incidence 

During 1941 and 1942, barium enemas were given 
to aid in the diagnosis of abdominal symptoms in 
423 cases, and diverticulosis of the colon was demon- 
strated in 154 (36 per cent). In 89 (58 per cent) of 
these, diverticulitis was shown by x-ray examina- 
tion. Both the percentage of diverticulums found 
and the number of these patients having diver- 
ticulitis are much higher than those found in the 
literature. The suggested explanation — namely, 
that this disease is much more frequent than is 
generally supposed — gives it a more prominent place 
than it usually receives. 

Chronic Diverticulitis 

The distinction between mild, chronic diver- 
ticulitis and diverticulosis is often a debatable one. 
In the 43 patients with chronic diverticulitis have 
been included those with a clinical and x-ray diag- 
nosis of diverticulitis and a history consistent with 
diverticulitis, together with x-ray evidence of a 
diverticulum, with or without attendant irritability 
and tenderness or spasm of the colon. 

Age and. sex. The ages ranged from thirty-seven 
to eighty-one years, with 88 per cent of the cases 
divided equally between the fifth, sixth and seventh 
decades. Twenty-four (56 per cent) of the patients 
were women. 

History. A change in bowel habits was the out- 
standing complaint in 34 patients (79 per cent). 


There was constipation in 14 cases, diarrhea in 7 
cases, and both in 6 cases. Gross bleeding was 
present in 9 cases, and occult blood in 5. Excluding 
I case of gross bleeding from carcinoma, the in- 
.cidence of rectal bleeding due to 'diverticulitis was 
33 per cent. Of the 9 patients without changes in 
bowel habits, 2 complained of indigestion, 2 of lowei 
abdominal pain, 1 of pain in the left lower quadrant, 
1 of pain in the right back, and 3 of general debility, 
loss of strength and anorexia. The patients with 
indigestion had associated diaphragmatic hernias, 
and one with low abdominal pain had ascites on a 
cirrhotic basis. One patient had relief of low 
abdominal pain from defecation. 

The next most frequent complaints were abdomi- 
nal pain (27 cases, or 63 per cent) and general diges- 
tive disturbances, such as gas, indigestion, nausea 
and vomiting (23 cases, or 53 per cent). There were 
other scattered symptoms such as loss of weight 
(5 cases), loss of strength and appetite (6 cases) and 
urgency and nocturia (2 cases). 

Physical examination. Abnormal physical findings 
were minimal. Sixteen patients (37 per cent) had 
negative examinations (excluding other disease). 
Twenty-seven had abdominal tenderness, usually 
mild but occasionally marked and with spasm. This 
was below the umbilicus in 18 cases, in the left lower 
quadrant in 13, in the right lower quadrant in 3, 
throughout the lower abdomen in 2, in the left upper 
quadrant in 4, on the right side in 2, and diffuse in 1; 
the pain was not localized in 2 cases. A mass was 
made out rectally in 3 cases, in one of which it 
proved to be carcinoma, vaginally in 1, and in 
the left lower quadrant in 2. Distention was noted 
in 4 cases. 

Temperature and white-cell count. These corre- 
sponded to the mildness of the symptoms and signs. 
Thirty-eight patients (88 per cent) had normal tem- 
peratures; in the remainder the temperature never 
went above 100°F. and rapidly fell to normal. The 
white-cell count was normal (below 10,000) in 35 
cases (81 percent) and below 13,500 in the remainder. 

Sigmoidoscopy and barium enema. Sigmoidoscopy 
was done in 7 cases. No diverticulums were seen, but 
there was evidence suggestive of the diagnosis in 
5 of these (71 per cent) — spasm of the lower sig- 
moid and rectum in 4 and a mass in 1. 

Barium-enema studies were done in 41 cases and 
a roentgenologic diagnosis of diverticulitis of the 
colon was made in 32 (78 per cent). Diverticulums 
were seen in another 8 cases (20 per cent). Divertic- 
ulums were seen in the descending colon in 19 cases, 
in the transverse colon in 13 and in the ascending 
colon in 8. There were four partially correct or 
totally erroneous diagnoses. Two cases diagnosed as 
carcinoma of the sigmoid proved at operation to be 
diverticulitis; 1, diagnosed as diverticulitis, proved 
at autopsy to be diverticulitis and carcinoma of 
the rectum; 1, diagnosed as diverticulitis, proved at 
autopsy to be diverticulitis and carcinoma of the 
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rectum; 1, diagnosed as obstruction of the lower 
sigmoid was operated on for carcinoma and proved 
to be diverticulitis; and 1, diagnosed as abscess 
cavity, proved at operation to be due to diver- 
ticulitis. Thus, x-ray studies with a barium enema 
in the chronic group may be said to be 98 per cent 
correct in determining the presence of diverticulums 
of the colon. The actual diagnosis of diverticulitis 
is, in the mild cases at least, of little significance for 
two reasons: the enema may be given after sub- 
sidence of the acute stage, and the clinical picture 
as seen by the physician during the acute stage 
supported by x-ray evidence of a diverticulum 
should be sufficient for a diagnosis. 

Treatment. Seven operations were performed 
(excluding a case with known diverticulitis of the 
sigmoid but with a carcinoma of the rectum in addi- 
tion), making an operative incidence of 16 per cent. 
Two patients were explored because of inability to 
make a differential diagnosis between diverticulitis 
and carcinoma, and one of these had resection pre- 
ceded by transverse colostomy. Three were 
operated on with a diagnosis of carcinoma of the 
sigmoid with resection in one, a two-stage Mikulicz 
resection in another, and drainage of an abscess in 
the third. One patient was operated on for lysis 
of adhesions diagnosed preoperatively as divertic- 
ulitis, 1 for evacuation of an abscess obstructing a 
previous suture line (from resection for carcinoma 
of the splenic flexure) that proved to be due to a 
ruptured diverticulum. One patient died of massive 
pulmonary collapse, a mortality of 14 per cent. 

The procedures used for the 4 erroneously diag- 
nosed cases were colostomy followed by resection, 
a two-stage Mikulicz resection and drainage of 
abscess (two cases). 

The hospital stay averaged eight days for the 
nonoperative cases and twenty-seven days for the 
operative ones — excluding the case of resection 
of the splenic flexure. 

Acute Diverticulitis 

In the 41 cases of acute diverticulitis, as com- 
pared with the chronic cases, there was intensi- 
fication of symptoms and signs, more operations 
were done, and the mortality was higher. 

Age and sex. The age distribution was a decade 
younger than in the previous groups, 85 per cent of 
the cases occurring between forty and sixty-nine. 
There was a slight preponderance of males (51 per 
cent). 

History. Pain was the chief complaint in 39 cases 
(95 per cent), in 24 of which it was below the um- 
bilicus. It was in the left lower quadrant in 16 cases 
and hypogastric in 8, in 3 of which it was most 
marked in the right lower quadrant. There were 
several striking examples of the fallibility of local- 
ization of pain as indicating the site of disease. One 
patient had midepigastric pain, 1 in the right upper 
quadrant, 1 in the left testicle and 1 in the vagina. 


Only 19 patients (40 per cent) had a change in 
bowel habits, and 16 of these stated that the change 
was directly associated with the present entry. There 
was obstipation of one to several days* duration 
in 6 cases, an urge to defecate without results in 3, 
and relief of pain on defecation in 3. Gross bleeding 
was present in 4 cases, and occult blood in 4, mak- 
ing an incidence of bleeding of 20 per cent. 

There were digestive complaints in only 17 cases 
(41 per cent), with vomiting in 11, nausea with or 
without vomiting in 8 and anorexia in 3. 

Urinary symptoms became more prominent in 
this group, occurring in 8 cases (20 per cent). Four 
of these patients had burning or sharp pain on 
urination; 1 patient had urgency and frequency. 
Other symptoms were pressure and pain around 
the bladder and vagina. 

Physical examination. Thirty-eight patients (93 
per cent) had abdominal or pelvic tenderness, in 31 
below the umbilicus; the tenderness was greatest 
in the left lower quadrant in 21 and in the right 
lower quadrant in 6. One had tenderness in the 
right upper quadrant, and 5 on rectal or vaginal 
examination. Distention was present in 18 (44 per 
cent). A mass was felt in 16 cases (39 per cent) — 
in the left lower quadrant on abdominal examination 
in 10, and on rectal or vaginal examination only in 6. 

Temperature and white-cell count. The temperature 
was elevated in 33 cases (80 per cent), rising to 
100°F. or less in 14, to 101°F. in 11, and to 102°F. 
in 4. In 1 case it reached 103.8°F. The white-cell 
count was likewise elevated in 33 cases, reaching 
12,000 in 7, 15,000 in 10, 20,000 in 10, 30,000 in 
3, and 33,000 in 1. 

Barium enema. No sigmoidoscopic examinations 
were done. A barium enema examination was done 
in 25 cases (61 per cent). In 21 of these, the diag- 
nosis was diverticulitis and 1 diverticulosis in a 
spastic *Bigmoid; in the other 3 it was spastic bowel, 
complete obstruction at the junction of the descend- 
ing colon and sigmoid and an obstructive lesion at 
the midsigmoid, respectively. The last cise was 
diagnosed as diverticulitis by barium enema four t 
days later, the first two at operation. Obstruction 
was present in 5 cases — complete in 3 and partial 
in 2. Barium was seen outside the bowel in 2 cases, 
and in both there was complete recovery without 
operation then or later. 

Treatment. Proctoscopy was done in 1 case and 
a mass pressing on the lumen of the lower bowel was 
noted. Surgical procedures were carried out on 21 
patients (51 per cent), with errors in diagnosis in 
6 cases and a mortality of 19 per cent. The erroneous 
diagnoses were acute appendicitis, twisted ovarian 
cyst (3 cases), ectopic pregnancy and carcinoma 
of the sigmoid. The last case was operated on 
primarily for fibroids. A mass in the sigmoid was 
found and was believed to be carcinoma. Colostomy 
was done, and at a second operation resection was 
performed; no carcinoma was found. Simple drain- 
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age was carried out in 9 cases, colostomy in 2, a one- 
stage resection in 1, and a Mikulicz resection in 2. 
Three patients died within ten days of operation, of 
embolus; 1 died seven years later as a result of a 
chronic draining pelvic abscess. 

Summary and Conclusions 

A brief review of the literature on diverticulitis 
of the colon is given, and the symptoms, signs and 
treatment of 84 cases at the Faulkner Hospital are 
presented. 

Certain facts stand out as important: blood in the 
stool was found in 26 per cent of the cases where no 
cause other than the diverticulitis was found; the 
incidence of this condition was much higher in this 
series than in others, which suggests that in a true 
cross section of disease as seen by the general prac- 
titioner the condition should be oftener recognized 
and treated; conservative treatment, especially the 
use of x-ray barium either by mouth or where pos- 
sible by rectum, gives a high percentage of relief; 
and when surgery is needed the simplest procedure 
possible gives the lowest mortality. 

330 Dartmouth Street 
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TRANSIENT NERVOUS HYPERTENSION AS A MILITARY RISK* 

Its Relation to Essential Hypertension 

Watson F. Rogers, M.D.,f and Commander Robert S. Palmer, MC-V(S), U.S.N.R.t 

, BOSTON 


A COMMON problem is ~that of male adults 
between the ages of twenty-one and forty- 
five, usually in the twenties, well qualified person- 
ally and physically for service in the armed forces 
except for transient elevations of the blood pressure. 
The systolic pressure varies from 140 to 160 mm., 
and occasionally higher, and the diastolic pressure 
ranges from 95 to 110, and rarely as high as 120. 
About one third of the subjects have only systolic 
hypertension. Occasionally nervous hypertension 
has previously been noted by the family physician 
or an insurance examiner or at a routine school or 
college examination. As a rule this hypertension 
was transient. Frequently the subject is activated 
and energetic, perspires freely, and has a slight to 
moderate tachycardia and a slight tremor. He re- 
sembles slightly a patient with hyperthyroidism. 
He is anxious to serve and is afraid his blood pressure 
will keep him out. In the more marked cases, the 
applicant is positively conditioned to the deter- 
mination of his blood pressure. The presence of the 
examiner or even the sight of the sphygmomanom- 
eter causes a feeling of tenseness, sweating, tachy- 
cardia, sometimes hyperpnea, erection of the hairs 
and also a rise in blood pressure. In short, one 
observes a total sympathetic adrenergic response. 
With rest and reassurance the blood pressure 
descends, and one obtains readings within normal 
limits early and late in the day for three successive 
days. 

During one month at the Office of Naval Officer 
Procurement, Boston, 222 (14 per cent) of 1574 
applicants had mild variable hypertension at the 
initial examination. This is the expected incidence. 
One of us (R. S. P. 1 ) found early variable hyper- 
tension in 10 per cent of 3598 college men. Two 
other unpublished observations on smaller series 
showed 11 per cent in a mixed group of normally 
employed white-collar workers aged twenty to 
seventy, and 12 per cent among male graduate 
students. 

Applicants with nervous hypertension are men 
aged from eighteen to fifty, the majority being in 
^their twenties or thirties. Organic changes as 


. *The erpenie of a part of the itndv included in thil paper his been 
fl eir*yed by a grant from the Proctor Fund, Harvard University 
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V;tT- hy,lc J* B -‘ n * ch * r E e * American Viscose Corporation, Parlerabtirg, W est 
•rginia; formerly, voluntary assistant, Massachusetts General Hospital 
true tor in medicine, Courses for Graduates, Harvard Medical 
•school, and assistant physician, Massachusetts General Hospital (on 
**»>e of absence) 


judged by the history, physical examination and 
urine examination are absent. The blood pressure 
itself is transiently elevated rather than transiently 
normal, as in early, true essential hypertension. 
Slightly over half the subjects have a family history 
of degenerative vascular disease in one or at the most 
two parents, grandparents or siblings. A random 
sampling of 26 applicants with nervous hypertension 
showed that 14 had both systolic and diastolic 
hypertension, 10 had a systolic hypertension only, 
and 2 had diastolic hypertension only. In 12 of the 
cases with systolic and diastolic hypertension the 
blood pressure fell, with an average drop of 19 
systolic, 14 diastolic, to normal on the second or 
third day, and in 7 of the 10 with systolic hyper- 
tension it fell, with an average drop of 14, to normal. 
In 1 of the 2 cases with diastolic hypertension the 
blood pressure returned to normal. Its response 
to exercise and to change of position was not sig- 
nificantly different from that of normal controls. 

Of cold tests* on 27 of this group, in 6 there was 
a fall of either systolic or diastolic pressure or both. 
In the others the average rise in diastolic pressure 
was 12, only 4 men showing a rise of 20 or more. A 
control series of tests on 18 miscellaneous hospital- 
ized patients without cardiovascular disease showed 
an average systolic rise of 11, with a fall of 5 in one, 
and an average diastolic rise of 15. Only 3 showed 
a systolic rise of 20 mm. or more, and only 4 a 
diastolic rise of the same degree. On the other hand, 
cold tests on 30 patients with definite though mild, 
benign essential hypertension with minimal organic 
changes all showed definite pressor responses, the 
average systolic rise being 26, and the pressure 
response was 20 or more in 20 patients. The average 
diastolic rise was 18. It is evident that definite 
essential hypertension, although mild, is associated 
with greater and more persistent pressor responses 
to cold than is nervous hypertension in a random 
sampling of applicants. However, a rise of the 
blood pressure above accepted limits, even when 
transient, at the very least indicates that the sub- 
ject has a greater chance of showing hypertension 
at later physical examinations. 1 , 3 , * Hyper-reactors 
to mental stress incident to military physical 
examinations, like hyper-reactors to the cold test, 2 
may be considered to be potentially hypertensive. 
Statistical studies suggest that even when blood 
pressures are within generally accepted normal 
limits, persons with pressures at the lower limits of 
normal are less likely to develop subsequent hyper- 
tension than are those with pressures at the upper 
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Many of the epizootiologic and epidemiologic 
characteristics of equine encephalitis have been 
clarified by the great amount of research accom- 
plished in this disease in the last ten years. It is 
still uncertain, however, whether horses, wild and 
domestic fowls or other animals serve as the prin- 
cipal reservoir for human infection. It is quite pos- 
sible that the horse is merely a chance victim, like 
the human being, and plays little part as a reservoir 
of the virus. Circumstantial support of this view 
is given when one considers the fact that in the last 
few years the incidence of equine encephalitis in 
horses has dropped considerably, whereas, largely 
because of better diagnostic facilities and reporting, 
recognized cases in human beings have increased. 7 
It is difficult to conjecture a comparison of equine 
and human infection prior to the use of adequate 
diagnostic methods. 

The declining incidence of the disease in horses 
within the last few years has been developing a false 
sense of security in the minds of many horse owners. 
The reasons for this decline are difficult to evaluate 
when one considers the recent widespread use of 
equine vaccination, as well as possible biologic 
variables, such as decreased pathogenicity of the 
virus and fewer reservoirs or vectors. A somewhat 
analogous situation exists in human beings with 
such diseases as smallpox, diphtheria, measles and 
scarlet fever. 


It is sound preventive medicine to reduce to 
minimum, whenever feasible, the probable resei 
voirs of infection. In view of the still incomplet 
knowledge concerning the inter-relation of eouin 
and human infection, it would be unwise to r el a 
the effective preventive measure, intradermal chici 
embryo vaccine as applied to horses. An ur 
vaccinated, highly susceptible horse poffiiktio 
may well cause serious consequences L huma 
beings An official recommendation by the S 
officer to recalcitrant horse owners in his dS 
to . have horses vaccinated properly bv a 
arian would, therefore, be well within the n 
of his duty to the community. ^ Pr ° Vlnc 


•KABIES 


Few diseases can cause such public clamr 
action as can an outbreak of rabies. R egu i- 
concerning rabies control, too often unen c 
differ widely in various communities A wnr 
plan that will satisfy the public denumd as w 

wS =”S,“s 0 L P r'’“ tio ,‘l i! highl! ' 

<. ff c t er Sta t es ™ hl * excellent book on r- 

His [the veterinarian s] skill and efforts in r 
mzing early rabies constitute a potent first 11 
attack m the control program.” The advanti 
acilmes for the isolation and clinical observat 
suspected rabid dogs, afforded by the veS 
to the health officer, can be well 
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Furthermore, in another highly important pk-; 
the rabies-control program — the vaccination old;- 
the veterinarian and health officer can work tr j 

Until last year, the efficacy of prophylactic iff 
inoculations in dogs with biologic products tk; 
the market was rightly questioned. The 
statistically significant experiments of Leach >• 
Johnson, 9, 10 however, speak well for the effecthea 
of a practical single-inoculation procedure. ?■ 
work of Webster and Casals 11 shows great prr’ 
of yielding an even more effective marketable u 
cine. Health officers, therefore, who were fun— 
hesitant about advising annual vaccination can* 
recommend a vaccine of proved potency as pan 
their control program. 

Many progressive health departments adic--’" 
the annual vaccination of dogs on a voluntary b-f; 
Veterinarians are employed for a few dap tii 
year, and the cost to the dog owner is nothing, c 
merely that of the vaccine. Unless the projects 
well advertised, the co-operation on the part oft 
owner is usually fairly poor. For a really effecta 
preventive program the following procedures shoi 
be enforced: elimination of stray dogs, proper re 
straint of dogs when outside the house, licensing c! 
all dogs and compulsory annual vaccination, lb: 
first has become more difficult to practice beaus 
°f the lack of personnel. The second is hard C 
enforce except in rabies -scares. A combination <» 
-the last two can do much to offset - - 
first two because of the im • _ 
intimately associated wi*’- & 
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There are sev. 
countered by ve* - 
of which the heal 
Leptospirosis. 
that is being incr„. 
nized by veterinari" 
canicoia, which is much x 
e mgs.than is L. icterohae.. 
Ornithosis. The discovery o» 
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yar fowl 12 may indicate another souo- 
or the health officer. At present, the diagn 
°^hosis by the local veterinarian with the 
at his disposal is difficult. Possibly future i 
gations will overcome this obstacle. 

tsterellosis. The natural mode of transi 
, thls disea se, which sporadically attacks 
® ^ e Pj goats, chickens and human beingSj 
unknown. 

infestation of dogs. As is well know 
' 00 • tick and American dog tick commoi 
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festing dogs in this country are carriers of the rickett- 
sial organism that causes Rocky Mountain spotted 
fever. The questioning dog owner may be referred 
to the veterinarian to help solve the problem of 
detiching his dog. 

Food Sanitation . A recommendation by health 
officers for the inclusion of veterinarians on local 
boards of health should prove advantageous. The 
veterinarian’s knowledge of food sanitation — as 
evidenced by the work of the Veterinary Corps of 
the United States Army — and disease control 
would be valuable in the effective performance of 
a board’s duties. 


Summary 

Various ways in which the veterinarian can be 
of assistance to the health officer are discussed, and 
increased utilization of the former by the latter is 
recommended. 
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Erratum. In the paper “The Grave Infections of the Hand” by Major 
Flynn, which appeared in the December 9 issue of the Journal , the abbrevia- 
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MEDICAL PROGRESS 

TUBERCULOSIS 
Joseph D. Wassersug, M.D.* 

SOUTH BRAINTREE, 


T UBERCULOSIS is a disease of many different 
phases and, unless arbitrary boundaries are 
established in advance, discussion of the subject 
could continue endlessly. This year, even more than 
in the past, emphasis falls on the war and its rela- 
tion to tuberculosis. Commenting with some skep- 
ticism on the predicted decline in tuberculosis 
mortality, King, 1 nine months before Pearl Harbor, 
pointed out that “war may upset all calculations.” 
Fortunately, the death rate from tuberculosis in 
the United States has continued to fall, 2, 8 but war- 
time experience in other countries 2, 6 compels one 
to temper optimism with caution. 

Tuberculosis and the War 

The impact of the war on tuberculosis can be 
resolved into two main components. The first 
case finding on an astounding and unprecedented 
scale — tends to lower mortality. The second-— 
depletion of personnel in sanatoriums 9 — results in 
* reduction of the number of beds available for 
treatment and thus acts in the opposite direction. 
The resultant of these components depends on their 

*A*«»Unt phyiittan, Norfolk County Hoipital 


MASSACHUSETTS 

magnitude and direction. But only the crudest 
estimates of these forces are as yet available. 

Tuberculosis in the armed services . At present 
a satisfactory chest x-ray examination is required 
of all men and women accepted for service with 
the armed forces. 7 During the early period of 
mobilization only three of the nine corps areas 
x-rayed all the men inducted. Because x-ray photo- 
graphs were not taken of ever) one, it is estimated 
that between 5000 and 15,000 persons with tuber- 
culosis were taken into the Army during the fall 
and winter of 1940 This situation rapidly im- 
proved, however, and by March, 1941, 51 per cent 
of all the men called to induction centers received 
x-ray examinations. Three months later the 
Adjutant General ordered the inclusion of chest 
x-ray films of all registrants appearing before in- 
duction boards On January 22, 1942, the order 
was further modified so that an x-ray examination 
became a requisite for all applicants for voluntary 
enlistment as well as for inductees. 

As a result of official recognition of the value of 
the x-ray, tuberculosis case finding has proceeded at 
a pace hardly believed possible. Man> reports of 
tuberculosis surveys among inductees are now 
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available. Rowntree and his associates 8 found 114 
cases of tuberculosis in a group of 19,923 Selective 
Service registrants between the ages of twenty-one 
and thirty-six — an incidence of 5.7 per 1000 ex- 
amined. In a second analysis of 45,585 registrants, 
aged eighteen to nineteen years, 6.8 cases per 1000 
examined were rejected because of tuberculosis. 9 
For Negroes, eighteen and nineteen years old, 
tuberculosis was tenth as a cause for rejection, the 
rate being 9.7 per 1000; it was lower in rank for 
Whites, accounting for the rejection of 6.6 per 1000 
registrants. For the age group of twenty years and 
older tuberculosis was ninth in rank for both Whites 
and Negroes. 

Statistics from the Navy havealso been reported. 10 
Of a total of 247,253 x-ray films taken at seven 
Navy training stations and Marine bases, 273 
(1.2 per 1000) showed active tuberculosis whereas 
786 (3.2 per 1000) were regarded as inactive. Of 
course, these figures do not reflect the true incidence 
of tuberculosis, since additional cases, discovered by 
history and examination, were eliminated at local 
recruiting centers. 

Since Canada has been at war longer than the 
United States, the experience of the Canadian Army 
should be of interest. The 14-by-17-inch celluloid 
film has been adopted by them because of its avail- 
ability and on the theory that “the cheapest method 
is the one that is most accurate.” 11 In one survey 
of 400,000 men, examined from September, 1939, 
, to March, 1942, 3969, or 1 per cent, were rejected 
| because of tuberculosis. 12 During this same period 
114 men developed the disease. Ten of these men 
had entered the army in the early days before chest 
x-ray films were required. Of the 104 remaining, 
96 had negative induction x-ray films, but 8 had 
been admitted to the Army, although their initial 
x-ray films showed small lesions. In another analysis 
of 328,325 examinations, it was demonstrated that 
the error in reading films amounted to only 0.003 
per cent, since 11 cases of tuberculosis developed in 
soldiers whose initial x-ray films actually showed 
lesions but had been interpreted as negative. 11 -An 
additional 16 men (0.004 per cent) whose induction 
x-ray films showed no disease subsequently 
developed tuberculosis while in the service. 

Recognizing that tuberculosis presented a serious 
threat to the health of the nation, the United States 
Public Health Service inaugurated its own program 
shortly after war was declared. 13 ’ 14 An Office 
of Tuberculosis Control was established with the 
following functions and objectives: chest x-ray 
examination for workers in war industries; chest 
examination and health education of families in war- 
industry communities, especially in the under- 
privileged; chest x-ray examination of Coast Guard 
recruits; immediate reporting to state and city 
health departments of men rejected with tuber- 
culosis; and tuberculosis consultation service to 
state health departments on, request. 


Two auxiliary projects, of minor importance now 
but of presumably greater importance in the future, 
have also been initiated. The first is a routine chest 
x-ray examination for all admissions to large general 
hospitals. The second is chest x-ray examination 
for inmates and employees of state institutions, 
especially those for mental disease. 

To implement this ambitious program, ten port- 
able x-ray units were obtained and set up in trailer 
automobiles. Each complete unit costs about $6200 
and is staffed -with three workers — a physician, a 
technician and a clerk. Under usual working con- 
ditions between three hundred and five hundred 
photofiuorograms (35 mm.) can be taken daily, and 
the present rate of work for each mobile unit is 
about two thousand x-ray examinations a week. 
In co-operation with industry, 250,000 workers were 
x-rayed in 1942. It is estimated that 1,000,000 
examinations will be made in 1943 at a unit cost of 
15 cents per examination. Plans for enlarging the 
program of the Office of Tuberculosis Control did 
not materialize completely because of failure to 
obtain an expanded appropriation. 

Tuberculosis in industry. Industry has become 
more cognizant of the role that it can play in elimi- 
nating tuberculosis. 16 ’ 16 In industry it is a combina- 
tion of several factors that tends to bring about an 
increase in tuberculosis. The strain of accelerated 
production.under which new workers find themselves 
causes some breakdowns in those whose lesions are 
latent or unhealed. Besides, many persons who 
know they have tuberculosis take the risk to then- 
health and enter industry because of high wages. 
A third factor is that in the search for employment 
many persons shift from low-rate tuberculosis areas 
to areas with high rates, and vice, versa. Manage- 
ment has recognized the fact that under wartime 
stress tuberculosis is likely to increase, but it has 
been exceedingly difficult to induce labor to establish 
its own antituberculosis program. 

Sawyer, 16 under whose direction the incidence of 
tuberculosis among employees of the Eastman 
Kodak Company has been reduced from 2.3 per 
cent in 1921 to 0.5 per cent in 1941, has presented 
an “ideal” plan for tuberculosis control: a chest 
roentgenogram of all present employees; a chest 
roentgenogram of all applicants for employment; 
and periodic follow-up roentgenograms of all 
employees. 

Miniature versus ■ regular films. The superiority 
of x-ray examination over other methods of case 
finding is admitted by all, but there is still consider- 
able disagreement concerning what procedure is 
best suited to mass surveys. Excellent reviews of 
the problem have appeared. 17 '" As has- been 
pointed out, the Canadian Army prefers the 14-by- 
1 7-inch celluloid film; the United States Army, the 
4-by-5-inch or 4-by-10-inch stereo; the United 
States Navy and Public Health Service, the 35-mm. 
film. In New York City and elsewhere the 14-by- 
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17-inch paper film is used routinely* For diagnostic 
accuracy the 14-by- 17-inch celluloid film ranks 
first, but there is some difference of opinion whether 
the M-by- 17-inch paper film outranks the 4-by- 10- 
inch stereo. The 35-mm. film is regarded as being 
on a par with fluoroscopy, 19 but because of its 
size, it does have some advantages in mass sur- 
vey work. 

Statistical summary . As a result of the almost 
universal adoption of the chest x-ray examination 
in both the armed services and industry, it is 
expected that at least 25,000 new cases requiring 
hospitalization will have been discovered by the 
end of 1943. 22 Existing sanatorium facilities are 
pitifully inadequate to absorb the additional load 
of 25,000 new patients. 23 ' 24 Even the most recent 
statistics 7 fail to demonstrate the real gravity of the 
situation because the actual number of available 
beds in many institutions has been reduced by loss 
of -personnel far below the figures given. Early in 
1942 the number of beds for tuberculosis patients 
in this country totaled 97,726, or 1-62 per death, 
in 1940 (in 1938 the ratio was 1*41). Minimum 
standards for hospital facilities require 2 beds per 
annual death; recommended standards are set at 3. 
In 1942 only seven states and the District of Colum- 
bia met the recommended standards. To care for 
the burden of the newly discovered cases it is esti- 
mated that thirty-two states need from 100 to 
6000 additional beds. Massachusetts has a theo- 
retical surplus of 1279 beds above minimum stand- 
ards to take care of an expected 700 new cases. As 
has already been indicated, this surplus probably 
exists only on paper. Many sanatoriums in this 
state have already been forced by wartime restric- 
tions to reduce the actual number of beds. 

Tuberculosis Control in Civilian Life 

General hospitals . Recent articles call attention 
to the fact that the general hospital has not been 
fully utilized as a source of case finding. In one 
hospital, routine x-ray examination over a period 
of eighteen months demonstrated that 4 per cent 
of the patients had evidence of tuberculous in- 
fection and that in 0.6 per cent it was active or 
questionably active. 25 

Approaching the problem somewhat differently, 
Farber and Clark 28 analyzed the records of 100 
patients consecutively admitted to a general hos- 
pital with diagnoses other than tuberculosis . and 
who were later proved to have this disease. Sixty- 
^ight had positive spu turns and 3 others discharged 
tubercle bacilli from extrapulmonary foci. . Because 
of delay or error in diagnosis these patients a 
menace to the health of other patients and em- 
ployees — remained in the hospital a total of 1497 
days before transfer to the tuberculosis service. 
Since 95 of the 100 were pulmonary cases, the value 
of a routine chest x-ray examination in a general 
hospital is readily demonstrated. 


Nurses and medical students. In view of the fact 
that unrecognized tuberculosis exists so commonly 
in hospitals where physicians and nurses receive 
their training, it is not surprising that it is so serious 
an occupational hazard for 'them. The literature 
pertaining to nurses for the years 1935-1940 has 
been reviewed by Whitney and Stofer. 27 Nurses 
who spend a portion of their training on a tuber- 
culosis service have a higher infection rate (as 
measured by the conversion of the tuberculin test 
from negative to positive) and possibly a higher 
morbidity rate than those who do not. 28 For stu- 
dents of medicine the problem is equally serious. 29 
Myers and his associates 30 compare a group of 
lawyers with a similar group of physicians and point 
out that over 7 per cent of the physicians reported 
having had tuberculosis, whereas less than 2 per 
cent of the lawyers developed the disease. They 
show further that since 1936, when a program to 
protect medical students was adopted, there re- 
sulted a gratifying reduction in the number of 
students infected. Todd 31 believes: “Annual check- 
ing of students and nurses, particularly nurses, is 
entirely inadequate to properly safeguard health. 
Tuberculin tests should be made every three or four 
months and all positive reactors routinely examined 
by x-ray at the same interval.** 

Colleges. Lyght 82 reports that for the academic 
year 1940-1941 three hundred and four colleges and 
universities had tuberculosis programs, an increase 
of two hundred in four years. There can be no ques- 
tion that in the absence of a definite case-finding 
program many cases are missed. Lees 33 points out 
that during 1941-1942 only 11 new cases of tuber- 
culosis were discovered at one hundred and seventy- 
seven colleges that provided for no case finding (an 
incidence of 0.07 per 1000 students), in contrast to 
744 new cases in three hundred and eleven colleges 
with such a program (an incidence of 1.3 per 1000). 
Available reports indicate that the infection rate in 
colleges has declined 30 per cent. 

Extrafamilial contacts. A valuable paper by 
Twinam and Pope 34 calls attention to the fact that 
failure to find the source of infection within a house- 
hold should only serve as a stimulus for added search 
among the extrafamilial contacts. 

County accreditation. Hailed as a “new idea in 
human tuberculosis control/* county accreditation 
applies to human beings some of the technics used 
in eliminating tuberculosis from cattle. The plan, 
initiated in Minnesota, consists of awarding cer- 
tificates to those counties where reasonable success 
has been obtained in finding and controlling tuber- 
culosis according to established standards. Details 
are to be found in an article by Myers, 35 but briefly 
the standards require an average death rate of 10 
or less per 100,000 population and a tuberculosis 
infection rate, as evidenced by a positive tuber- 
culin test, of less than 15 per cent among high-school 
seniors. At least seven of Minnesota’s cighty-scvcn 
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:ounties have already been accredited. A worth- 
while step has been taken. 

Simplified procedures. Case finding is "big , 
Dusiness” 36 and, as has been pointed out, mass sur- 
veys have received great impetus from the war. 
Because of the increased volume of the work, un- 
productive tasks must be eliminated. Simplified pro- 
cedures employed in New York City include, among 
other things, abbreviated history taking, elimina- 
tion of routine physical examination and interpreta- 
tion of x-ray films according to an established code. 

Chemotherapy and Vaccines 

The discovery of the sulfonamides has led to a 
search for related chemicals that might be of value 
in the treatment of tuberculosis. The zeal of the 
bacteriologists hunting for a vaccine is a match for 
the fervor of the chemists. Chemicals and vaccines 
have been found — but, although they appear to 
be of some usefulness in the laboratory, their worth 
in the clinic must still be demonstrated. Skepticism 
in the evaluation of experimental research is a sound 
attitude; cynicism is not. 38 

Chemotherapy. The sulfones have displaced the 
sulfonamides in interest. 39, 40 The in-vitro action 
of these chemicals in inhibiting growth of tubercle 
bacilli roughly parallels their therapeutic effects in 
^guinea pigs. 38 Up till now promin, the sodium salt 

t f p, p'-diaminodiphenylsulfone-npt'-didextrose sul- 
pnate, has been subjected to the greatest amount 
f study. It is definitely established that promin 
has a deterrent effect on tuberculosis in guinea 
pigs, 41 ’ 42 and even when the experimental tuber- 
culous process has already developed it can be re- 
solved under the influence of this chemical. 43 Some 
guinea pigs, with the aid of promin therapy, develop 
such a high degree of immunity to tuberculosis that 
no macroscopic evidence of the disease can be 
found a year or more after therapy is discontinued. 44 
Inhalation of nebulized promin is said to be even 
more effective than when the drug is given by 
mouth. 45 

Human experiments with promin are less en- 
couraging. Given by mouth to 32 patients, the drug 
was more toxic than for guinea pigs and it appeared 
incapable of sterilizing the body of tubercle bacilli. 4 * 
When it was given by the massive intravenous- 
drip method, 47 no beneficial effect was observed in 
12 patients treated. British investigators 48 have had 
some success in treating laryngeal tuberculosis by 
applying promin locally and believe that further 
experiments are warranted. 

At present other derivatives of diaminodiphenyl- 
sulfone are coming under investigation. 49 Of these, 
disodium formaldehyde sulfoxylatediaminodiphenyl- 
sulfone has been found to be less toxic for guinea 
pigs 50, 61 and appears to be of some promise. Re- 
search at the National Institute of Health indicates 
that phosphoryl derivatives should be investigated 
more thoroughly. 62 


Vaccines. Vaccination for the prevention of 
tuberculosis is by no means a now idea. 63 The only 
justification for taking this topic up is that two 
recent attempts at developing a safe and reliable 
vaccine appear worthy of mention. 

Steenken and Gardner 54 have used the living 
avirulent bacterial dissociates of five different strains 
of tubercle bacilli in an effort to enhance the low 
resistance of the guinea pig to tuberculosis. They 
found that, the immunity of guinea pigs, as deter- 
mined by the subsequent inoculation of a virulent 
strain, could be increased. They believe that they 
have obtained proof that the avirulent dissociate 
is not devoid of antigenic properties and that im- 
munity may not be type specific. 

Potter 66 ' 66 has approached the vaccine problem 
somewhat differently. He noted that whereas 
tubercle bacilli may remain alive for two or more 
years under high vacuum when stored dry, they are 
readily killed at body temperature in the absence 
of oxygen if sufficient moisture is present. His 
technic is to give the tubercle bacillus an environ- 
ment where its metabolic needs are high and at the 
same time deprive it of an essential constituent — 
oxygen. In this way Potter demonstrated that 
tubercle bacilli gradually die off and that all the 
bacilli, are dead after one month’s incubation in the 
moist state at 38° C. and under a high vacuum. 
By this method an avian strain (P*) was prepared 
as a vaccine, and the virulent organism itself was 
used for subsequent tests in rabbits. A greater 
degree of immunity was conferred on the experi- 
mental animals than had been obtained with any 
of the earlier vaccines used. But since the immunity 
was incomplete, other studies are now in progress 
to improve the method of vaccination. 

Surgery 

Current trends in collapse therapy have been 
analyzed by Drolet. 67 Summarizing a five-year 
(1937-1941) survey of one hundred and one Canadian 
and American hospitals with a total bed capacity 
of 33,050, he found that about 50 per cent of all 
patients were given some form of collapse treat- 
ment. Apparently the number of patients receiving 
artificial pneumothorax was stabilized during this 
period, but the number of phrenic nerve operations 
decreased^ per cent. On the other hand, there was 
a 34 per cent increase in the number of intrapleural 
pneumolyses. About 4 per cent of the patients in 
sanatoriums were subjected to thoracoplasty in 
1941 and, compared with 1934, there was a four- 
fold increase in the number of patients who had 
this operation. In the *New England states the 
ratio of patients subjected to thoracoplasty has 
increased from 56 to 89 per each 1000 patients. 
But, as Davidson 68 and Churchill and Klopstock 69 
point out, analysis of current trends has but a 
limited usefulness as a guide to therapy in a field 
as rapidly advancing as thoracic surgery. 
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The treatment of .pulmonary tuberculosis com- 
plicated by tracheobronchial disease is a specific 
problem that continues to be the subject of con- 
siderable debate. Myerson, 60 who believes that 
tuberculosis of the bronchus and trachea has a good 
prognosis, regards pneumothorax as “superfluous 
once a bronchial lesion develops.” Salkin and his co- 
workers, 61 on the other hand, favor the use of col- 
lapse treatment except in cases complicated by 
bronchial stenosis. Their conclusion is, “Some of 
our best results of bronchitis have followed the use 
of pneumothorax and thoracoplasty.” Unfor- 
tunately by placing in one category those cases 
treated by pneumothorax and those treated by 
thoracoplasty, these authors have evaded one of 
the most controversial aspects of the entire problem. 
Both procedures — pneumothorax and thoracoplasty 
‘ — must be analyzed independently if there is to 
be any clarification of the disputed issues. 

Considerable light was thrown on the subject of 
tracheobronchial tuberculosis in a recent sym- 
posium. 65 ~ w The consensus is that the presence of 
■ tuberculous bronchitis greatly complicates the 
treatment of the pulmonary lesions. Pneumothorax 
gives poor results and, when it is ineffective, it is 
worse than “superfluous,” for it encourages com- 
plications, such as empyema and unexpanded lung. 
In cases of definite stenosis, neither pneumothorax 
nor phrenic nerve operations are as effective as 
thoracoplasty. The advantages of thoracoplasty 
can be summed up as follows: it is the safest pro- 
cedure, atelectasis seldom results, infection of the 
pleural space is rare, and late suppurative changes 
within the lung are prevented. 

According to Rafferty and Shields 66 pneumothorax 
is to be condemned in the presence of bronchial 
stenosis, for it causes interference with bronchial 
drainage and encourages atelectasis. They advocate 
the following plan of management when bronchial 
disease is discovered: attention should be centered 
mainly on the bronchus rather than on the pul- 
monary lesion; the idea of collapse treatment 
‘ should be abandoned, at least temporarily; early 
treatment should consist of a longer than average 
trial of bed rest; artificial pneumothorax may be 
cautiously attempted if the bronchial disease appears 
to be slight; and thoracoplasty, in most cases, is 
preferable to pneumothorax. 

From a purely theoretical standpoint lobectomy 
and. pneumonectomy may be the procedures of 
choice when stenosis complicates the usual forms 
of treatment. That resection of a lung is practical' 
as well as theoretical is being borne out by a grad- 
ually accumulating mass of evidence. In a group 
of 12 cases reported by Benedict, 66 one lobectomy 
and three pneumonectomies were done. Of the 
pneumonectomies, one was done after an unsuccess- 
ful thoracoplasty. There was only one death, and 
that was due to subsequent extension of the disease 
in the contralateral lung. Behrend 6T points out that 


pneumonectomy should be limited to those cases 
in which there is chronic ulcerative tuberculosis of 
the bronchus with ipsilateral pulmonary disease. 

The number of lobectomies done for tuberculosis 
is gradually increasing. Drolet” reports that there 
were only 9 done in 1937 but 14 in 1938, 16 in 1939, 
25 in 1940 and 28 in 1941. The rationale for lobec- 
tomy is clearly outlined by Churchill and Klop- 
stock. 69 Lobectomy and pneumonectomy are pro- 
cedures distinctly different from one another, each 
with its own set of indications. Pneumonectomy is 
not an alternative to collapse therapy since it is 
both irreversible and nonselective. On the contrary, 
lobectomy is highly selective and is more conserva- 
tive of pulmonary function than a seven-rib thora- 
coplasty. A lobectomy may be considered as an 
alternative to artificial pneumothorax when there 
has been irreparable destruction of lung substance. 
Lobectomy shortens the span of treatment, main- 
tains (better than thoracoplasty) the integrity of 
the thoracic cage, and removes the offending lesion. 
If, after bed rest and pneumothorax treatment, 
“there is good reason to believe that the therapeutic 
goal of a re-expanded lung, with a closed lesion, 
cannot be achieved within a reasonable length of 
time, lobectomy may be considered.” 

Minor Notes 

Pregnancy. Although pregnancy is an added 
burden to a woman with tuberculosis, the current 
trend is toward less interference with the pregnancy 
and more treatment of the tuberculosis. Interrup- 
tion of pregnancy is being advocated less and less. 68 

Two recent papers are especially deserving of 
mention. One report concerns a group of 86 women, 
eighteen to thirty-nine years of age, whose preg- 
nancy was allowed to go to full term. 69 Of these, 
adequate follow-up on 82 revealed that only 15 
(18 per cent) were dead, in contrast to 39 per cent 
deaths for all women of the same age group dis- 
charged from the sanatorium for the first time during 
the same period (1921-1940). No explanation \is 
advanced for the puzzling statistical conclusion 
that the death rate of all women between the ages 
of eighteen and thirty-nine is double that of the 
pregnant group. The authors remark conservatively 
that “while this group is too small to warrant 
definite conclusions ... it seems to indicate that 
when tuberculosis is properly treated pregnancy 
probably does not adversely affect the tuberculous 
process.” , 

The second paper is that of Lyman, 70 who made 
an intensive study of 1818 women discharged from 
the Gaylord Farm Sanatorium. In order to deter- 
mine the effect of marriage and pregnancy on the 
course of the disease he divided his patients into 
three groups — single, married and later married. 
Follow-up studies revealed that of 782 married 
women 41 per cent w’ere dead and that of^the 721 
single women 51 per cent were.* dead. 
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prisingly, there were only 40 deaths (13 per cent) of 
the 315 later married. In this group, if reactivation 
of the disease occurred at all, it did so without 
exception during pregnancy or within three months 
post partum. In the light of Lyman s statistics, 
advice against marriage to a young woman with 
arrested tuberculosis appears, on the whole, un- 
justifiable. 

The need for the routine inclusion of chest x-ray 
examination in prenatal clinics and lying-in hos- 
pitals cannot be urged too strongly. Recent evidence 
proves that ten times as many cases of active tuber- 
culosis can be found in those hospitals where routine 
x-ray screening is done than in those hospitals 
where no such program exists. 71 

Anatomy of the tubercle bacillus. The electron 
microscope has helped to elucidate some of the 
controversial details concerning the structure of the 
tubercle bacillus, since it allows for full resolution 
of an object at magnifications up to 100,000. One 
disputed point — the question of the capsule — 
has been settled. Electron photographs show that 
a membrane or capsule is uniformly present and 
that in some instances it contains granules. 72 

New technics. By the use of fluorescent micros- 
copy tubercle bacilli can be demonstrated with 
greater rapidity and with a greater number of 
^positive tests than by the use of ordinary staining 
technics. 73 

$9 The chorioallantoic membrane of the chick embryo 
Jr can be made to serve as a reliable rapid culture 
medium for the differentiation of tubercle bacilli, 
especially regarding degrees of virulence. Within 
six days after implantation of suspensions of bacilli, 
96 per cent tubercle formation was present in the 
membranes implanted with a virulent strain, in 
contrast to only 18 per cent tubercle formation in 
those implanted with a closely related but avirulent 
strain. 74 

Serum albumin and globulin, as determined by 
electrophoresis methods, show changes that parallel 
the clinical course of tuberculosis, both in experi- 
mental animals and in human beings. 75 

Ascoli, 76 in transplantation experiments on calves, 
has brought forth evidence to show that presence 
of an active tuberculous nodule enhances resistance 
to tuberculosis. Further work along the lines 
suggested by his research should be of considerable 
interest. 
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CASE 30021 
Presentation of Case 

First admission. A seventy-year-oid retired den- 
tist entered the hospital because of swelling of the 
legs. 

The patient had been in excellent health until the 
age of sixty-five, at which time he had several epi- 
sodes of hemoptysis. Sputum examination and x-ray 
films of the chest were positive for tuberculosis. He 
spent thirteen weeks in a sanatorium, and was sent 
home without any further signs or symptoms. From 
that time on he had been bothered by “gas in the 
stomach.” 

About six months before admission the patient 
noticed the insidious onset of edema of the lower ex- 
tremities, which progressed and extended up to the 
midcalf. This was associated with a sense of un- 
easiness and tiredness in the legs, but there was no 
pain, and no dyspnea or orthopnea. He had lost 
about 9 pounds but believed that this was due to the 
change in his life consequent to his wife’s death. 

Physical examination showed a well-developed, 
poorly nourished man, with sacral edema. The 
thoracic wall was deformed, the sternum being thrust 
anteriorly and rotating to the right. The cardiac 
border could not be made out, but the sounds were 
of good quality and regular. There was slightly 
diminished resonance throughout the right lung, but 
no rales were heard anywhere. 

The blood pressure was 190 systolic, 100 diastolic. 
The temperature was 98.6°F., the pulse 72, and the 
respirations 20. 

Examination of the blood showed a red-cell count 
of 3,880,000, with a hemoglobin of 12.2 gm. per 
100 cc. The white-cell count was 18,200, with 86 
per cent neutrophils. Urine examination showed a 
specific gravity of 1.015, a + test for albumin, and 
rare red and white cells. A blood Hinton test was 
negative. The blood sugar was 61 mg. per 100 cc., the 
nonprotein nitrogen 32 mg. A phenolsulfone- 
phthalein test gave 20 per cent excretion in fifteen 
minutes, with a total of 60 per cent at the end of two 
hours. 

X-ray examination of the chest showed a hazy 
and linear density throughout the right upper lung 

*On lave of abscsce. 


field. Linear, sharply defined areas of increased dei 
sity were seen throughout both midlung fields. T1 
diaphragm was low in position, with limited e: 
piratory motion. A Graham test was negative. . 
gastrointestinal series was noncontributory. A 
electrocardiogram showed normal rhythm, a rate < 
70 and slight slurring of R 2 . The ST segments i 
Leads 1, 2 and 4 were slightly concave, suggesting 
digitalis effect. The T waves were low throughou 
There was sinus arrhythmia. The patient was di 
charged at the end of six days with a diagnos 
of nutritional edema. 

Second admission (three months later). After di 
charge, the patient placed himself on a regime 1 
essence of peppermint, sodium bicarbonate ar 
luminal, with considerable relief of his stomach di 
tention. He also took V/z gr. of digitalis daily. T1 
swelling of the legs increased and involved the thigl 
and hips. During the week before admission 1 
noted decrease in acuity of close vision, dullness ( 
his sensorium qnd a general feeling of inadequac; 
There had been considerable itching of the skin an 
some gain in weight. 

Physical examination showed marked boggy an 
pitting edema, extending up to the lower border < 
the scapulas. There was some scrotal edema. Sea 
tered, fine, crackling rales were heard over the uppi 
right chest anteriorly and posteriorly, with dullne 
in the right upper chest anteriorly. The examinatic 
was otherwise the same as previously. 

The blood showed a red-cell count of 4,060,00 
and a white-cell count of 7700, with 65 per cei 
neutrophils. The urine had a specific gravity 1 
1.014 but was otherwise negative. The nonprotei 
nitrogen was 30 mg. per 100 cc., and the blood pr< 
tein 6.3 gm., with 4.0 gm. of albumin and 2.3 gm. 1 
globulin — an albumin-globulin ratio of 1.7. 

The patient continued to take digitalis daily. C 
the third hospital day he was given 1 cc. of Merc 
purin intravenously. His urinary output was b 
tween 1750 and 1250 cc. on an intake of about 14( 
cc. daily. A phenolsulfonephthalein test on tl 
fourth hospital day gave 10 per cent excretion : 
fifteen minutes, and a total of 40 per cent at the er 
of two hours. The nonprotein nitrogen was nornu 
On the fifth hospital day the urine showed a H — {- ■ 
test for albumin and contained many red cell 
which persisted for almost three weeks. During tl 
second week the temperature ranged between 1( 
and 102°F.; the pulse was about 80, and the resp 
rations 25. Cultures of the blood and urine we 
negative. An intravenous pyelogram performed c 
the tenth hospital day showed a normal outline 
the left kidney. Several calcified nodes were se( 
overlying the left kidney. The kidney and pso 
outlines on the right were not visualized. Intr 
venous dye appeared promptly on the left side. Tl 
left calyxes and pelvis were incompletely visualiz< 
but were not grossly abnormal. „The right calyx 
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were not well seen. The right lower calyx was en- 
larged and deformed. The examination was not 
entirely satisfactory. A cystoscopy on the twentieth 
day revealed bloody urine in the bladder, from which 
1 a handful of clot was removed. There was slight 
trabeculation; both ureteral orifices were normal, 
and clear urine was seen coming from both. The 
prostate was enlarged, but no masses could be felt 
in the pelvis. A retrograde pyelogram showed the 
right superior and inferior calyxes to be separated, 
and there was a questionable filling defect. One of 
the right middle calyxes was somewhat blunted, and 
the kidney appeared enlarged. The left kidney and 
pelvis were normal. 

The patient was given one transfusion of blood 
and received a high-calorie, high-vitamin diet. His 
condition improved considerably after the first three 
weeks; the hematuria subsided, the edema dis- 
i appeared, and he was discharged eight weeks after 
admission. 

Third admission (two months later). The patient 
had felt well for the first four weeks and then de- 
veloped a dull aching pain in the right flank, which 
became progressively severer. Standing seemed to 
i aggravate it. He had nocturia four or five times but 
no other urinary symptoms. During the ten days 
t prior to admission he had two attacks of vomiting. 
( In the second one, the material was described as 
, ‘‘catsup colored.” He had swelling of the legs on 
two occasions. He thought that he had lost about 
f 6 pounds during this period. 

* Physical examination showed soft pitting edema 
. of both ankles, with scaling of the skin. The lungs 

were clear. The heart was of normal size. The 
„ sounds were regular and of good quality. There was 
t an occasional dropped beat. A rather firm, movable, 
tender mass was palpated in the right flank, which 
i, shifted slightly, if at all, with respiration. The mass 
was the size of a grapefruit, and its upper border dis- 
appeared under the costal margin. Many dilated 
( veins extended over the abdomen to the lower thorax. 
p The blood pressure was 100 systolic, 40 diastolic. 

0 The temperature was 98°F., the pulse 80, and the 

1 Aspirations 20. 

'I Examination of the blood showed a red-cell count 
of 3,510,000, with a hemoglobin of 70 per cent. The 
white-cell count was 9600, with 71 per cent neu- 
trophils. The urine showed a -f* test for albumin and 
^ °ccasional red and white cells; the specific gravity 
was 1.018. The blood sugar was 111 mg. per 
100 cc., and the nonprotein nitrogen 34 mg. The 
blood chloride was 99.9 milliequiv. per liter, and the 
carbon dioxide combining power 22.5 millimols per 
^ liter. The blood protein was 7.2 gm. per 100 cc. Two 
cultures of the urine were negative; one showed 
^ moderate numbers of nonhemolytic streptococci, 

* tw ° showed Staphylococcus albus , and one showed 
colon bacilli and enterococci. 

Retrograde pyclograms failed to define the outline 
A °f the right kidney accurately, but it appeared to be 


enlarged. There was upward displacement of the 
upper part of the ureter, without lateral displace- 
ment. Ail the calyxes were somewhat enlarged, 
irregular and blunt. There was considerable anterior 
displacement of the right ureter. Several non-opaque 
filling defects were seen in the calyxes, which were 
interpreted as stones or blood clots. X-ray films 
of the chest taken about eight months after the first 
films showed progression of the process, especially 
in the base and the lateral 'aspect of the left lung 
field. The process consisted of flecky and streaky 
areas of increased density in the central and lateral 
lung fields. Several areas of increased density were 
apparent in the region of the left base, as well as a 
triangular dense shadow close to the right hilus. 

The patient was discharged at the end of the 
fourth week without apparent change in his con- 
dition. 

Final admission (four months later). For about 
two months the patient remained the same. An 
x-ray film of the chest during this period showed 
further progression of the pulmonary process. The 
lesions had a more sharply outlined and nodular 
appearance than formerly. He developed progressive 
shortness of breath and cough. The abdomen in- 
creased in size. Breathing became progressively 
more difficult. 

Physical examination showed a pale, emaciated 
man fn marked respiratory distress. There was 
dullness anteriorly over the right lower lobe, with 
decreased breath sounds and definite egophony. 
Scattered rales were heard over both lower lobes. 
The abdomen was grossly distended, and there were 
many large and prominent veins. 

The blood showed a red-cell count of 3,820,000, 
with 10.7 gm. of hemoglobin. The white-cell count 
was 6600, with 76 per cent neutrophils. The urine 
was negative. An abdominal paracentesis yielded 
5000 cc. of greenish fluid, with a specific gravity of 
1.016 and a protein content of 2.2 gm. per 100 cc. 
Following th$ tap, there was marked relief of the 
respiratory distress, and a large, firm, nodular mass 
was palpable in the right upper quadrant. X-ray 
studies of the chest showed questionable fluid in the 
right pleural cavity. 

The patient’s condition gradually became worse, 
and he died on the tenth hospital day. 

Differential Diagnosis 

Dr. Joseph C. Aub: May we see the x-ray films? 

Dr. Laurence L. Robbins: The gastrointestinal 
films simply show anomaly in position. So far as 
the chest is concerned, I believe that there is definite 
evidence of tuberculosis in the right apex. There is 
something more, however — a diffuse linear process 
involving both lungs. These films were taken at the 
time of the original admission. After an interval of 
about eight months, the appearance of the chest 
changed considerably. In addition to what was 
previously present, there arc now definitely round 
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shadows. These shadows I believe are superimposed 
on the other process. This shadow here is what 
raised the question of fluid, and I should think that 
it is perfectly consistent with fluid in the right 
pleural cavity. 

So far as the intravenous pyelograms are con- 
cerned the majority of films were unsatisfactory. 
This retrograde pyelogram was done eight months 
after the first admission and is the one from which 
most information was obtained. Of greatest sig- 
nificance is the fact that the lower pole of the kidney 
is obscured and not seen, but I cannot visualize a 
definite mass. There is elongation of the two lower 
calyxes, with displacement of the ureter forward. 

Dr. Aub: In the diagnoses we must place an old 
one — pulmonary tuberculosis — and sclerosis of 
the aorta, because of hypertension and a distortion 


vena cava in a progressive manner. The normal 
blood protein of 6.3 gm. also fits in with the idea that 
obstruction may have been the cause of the edema. 
The next diagnosis that one has to make is a retro- 
peritoneal tumor mass in the region of the right 
kidney. It may have originated from the kidney or 
from the adrenal gland, or it may have been a pri- 
mary retroperitoneal tumor. I think that one must 
arrive at the conclusion that the mass was a metas- 
tasizing neoplasm, since the masses shown in the 
x-ray film of the chest are suggestive, although not 
typical, of metastatic neoplasm rather than of tuber- 
culosis. The only other diagnosis I can make is 
tuberculosis of the kidney. The patient had hemor- 
rhage from the kidneys, which suggests tuberculosis, 
and we know that he had pulmonary tuberculosis. 
If it were tuberculosis of the kidney, I should ex- 



FigURE 1 . Renal-Cell Carcinoma of Right Kidney with Extension into Both Renal 
V eins and Inferior Vena Cava, 


of the chest, with change in the position of the heart. 
Incidentally, this man was seventy years old and I 
have no desire to make a single diagnosis. The older 
the patient, the more diagnoses he rates. 

Then we come to the mass in the abdomen, which 
may have several interpretations. The stomach was 
displaced, which Dr. Robbins says was a congenital 
anomaly; but it also might have been due to the 
mass displacing it. From the beginning there was 
evidence of obstruction to the vena cava. First 
there was edema, then increased venous flow in the 
abdominal wall with many superficial veins; so what- 
ever was present in the abdomen obstructed the 


pect, but not insist, that there would have been evi- 
dence of tuberculosis in the bladder. The only sug- 
gestion of anything wrong with the bladder is the 
slight trabeculation. Extrarenal tumors are of vari- 
ous types — sarcomas, neurofibromas, fibromas, 
adrenal-rest tumors and cysts; but none of these 
appeal to me because the lesion is obviously in the 
kidney, particularly in the calyxes, pushing ’the 
ureter forward and obstructing it. Does this film 
suggest obstruction? 

Dr. Robbins: I do not believe that there is much 
obstruction by the process; the ureter is displaced 
forward. 
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Dr. Aub: So we come to the diagnosis of the type 
of neoplasm of the kidney. Now, I leave an area of 
relative security and plunge into a less secure one. 
This may have been a hypernephroma in which 
there was a hemorrhage, as evidenced by bleeding. 
If it were a hypernephroma I should expect to have 
seen more definite snowball-like lesions in the x-ray 
films of the chest. Somehow I rather suspect that 
this lesion was more in the hilar region of the kidney, 
and when tumors are primarily located there they 
are usually papillary' epitheliomas. That is the 
diagnosis which I think is more likely to be made, 
although these tumors are less frequent than the 
hypernephromas. I believe that it broke through, 
grew outside the kidney and pushed the ureter to an 
anterior position, with a good deal of growth behind 
the kidney. From the description the ureter was 
probably involved, although I do not believe that I 
can make that diagnosis from these x-ray films. It 
also produced obstruction of the vena cava and 
pushed the duodenum over. These tumors may also 
have pulmonary and bone metastases. I do not 
believe that this was renal tuberculosis. 

The patient was discharged eight weeks after 
the second admission. Why they did not operate 
then I do not knbw, but I suspect that it was because 
of the x-ray films of the lungs. 

Dr. Fletcher H. Colby: I saw the patient during 
his second admission. It is not quite clear from the 
history that the patient was in a critical condition 
even at that time. When it was considered whether 
to cystoscope the patient, Dr. Dwight Siscoe wrote 
in the record, “It might be considered unwise by 
some to put him through a retrograde pyclograirt 
but to me it seems to be either that or just sitting 
back and waiting until he dies.*’ In other words, the 
patient was in extremely poor condition even as 
early as the second admission. At that time there 
were dilated veins in the abdominal wall. We sus- 
pected that the bleeding, which was gross and copi- 
ous, might have been due to the Mercupurin. It 
seemed to me, however, that there was probably 
some other cause, such as a bladder tumor. The 
patient was cystoscoped, and the bladder was normal 
except for some trabeculation, which is evidence of 
mild obstruction rather than of tuberculosis. At the 
time of discharge it was thought that the patient 
probably had a malignant tumor of the right kidney, 
with obstruction to the vena cava. The question of 
operation was never seriously raised because he was 
such poor shape and because operation offered 
him nothing. It is interesting that he had 4600 
units of radiation with the 200-kilovolt machine 
during the last admission and temporarily improved 
* great deal. 

Clinical Diagnosis 

Retroperitoneal tumor. 


Dr. Aun's Diagnoses 

Papillary epithelioma of pelvis of right kidney, 
with extension producing obstruction of the 
vena cava and with metastases to lungs. 

Pulmonary tuberculosis. 

Sclerosis of aorta. 

Anatomical Diagnoses 

Renal-cell carcinoma of right kidney, with exten- 
sion into both renal veins and the inferior 
vena cava and with metastases to lungs, liver 
and right adrenal gland. 

Pulmonary tuberculosis. 

Pathological Discussion 

Dr. Benjamin Castleman: From this photograph 
(Fig. 1) you can see that the right kidney was re- 
placed for the most part by a large tumor, but the 
most striking thing was this large mass between the 
two kidneys. The inferior vena cava measured 6 cm. 
in diameter and was filled with tumor thrombus. 
This tumor extended into the right renal vein, 
which was practically obliterated and shortened by 
the tumor, and then into the vena cava. Other in- 
teresting findings were that the left renal vein con- 
tained two movable tumor thrombi and that there 
were metastases to the left kidney. The right adrenal 
gland was completely replaced by tumor. This 
tumor thrombus in the vena cava had extended 
down into both iliac veins and had produced partial 
obstruction. 

The tumor was a hypernephroma or what wc prefer 
to call renal-ccll carcinoma. The tumors of the 
renal pelvis are usually papillary tumors that extend 
down the ureter. I have never seen one invade the 
renal vein or extend into the vena cava. The renal 
tumor that usually invades the vena cava is the 
renal-cell carcinoma which arises from the parenchy- 
ma; the other tumors that arc prone to do that 
are the hepatomas and the carcinomas of the ad- 
renal cortex. The lungs showed numerous metas- 
tases as well as active tuberculosis. It is interesting 
that the tumor thrombus in the inferior vena cava 
extended up to the liver and also into the hepatic 
veins and had produced metastases to the liver. 

Dr. Aub: How about the bones? 

Dr. Castleman: They contained no metastases. 


CASE 30022 
Presentation of Case 

A seventy-two-y car-old white widowed domestic 
entered the hospital because of swelling of the * 
abdomen and legs of four'weeks’ duration. 

The patient was well until about four to five weeks 
before admission, when she noted the onset of swell- 
ing of the abdomen and ankles. At about the . 
time she developed a cough and a slight * 

There were oliguria and darkening • 
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She experienced loss of strength and appetite, 
dyspnea on exertion and easy fatigability. She had 
had no pain, change in bowel habits, dysuria, nausea, 
vomiting, hematemesis or jaundice. She was not 
certain whether she had recently had one or two 
clay-colored stools. 

Fourteen years before admission the patient had 
a secondary syphilitic rash, with a positive dark- 
field examination for spirochetes. She was treated 
for two years, and the blood became seronegative 
after the first eight months. 

Physical examination showed a poorly nourished, 
thin woman in no discomfort. The skin was slightly 
icteric, with numerous superficial varicosities of the 
legs and occasional varices of the lower abdomen. 
There was soft pitting edema of both legs to the 
knees. A few fine crackles were heard at the left 
base. No definite cardiac enlargement could be 
made out. There was a moderately harsh, blowing 
precordial systolic murmur, heard best in the pul- 
monic and parasternal areas. The sounds were 
regular and of good quality. The abdomen was 
protuberant, with a fluid wave and shifting dullness. 
The liver was percussed two fingerbreadths below 
the costal margin; it was 'not palpable. One ex- 
aminer thought there was a large mass rising from the 
pelvis to the umbilicus and attached to the uterus. 

The blood pressure was 138 systolic, 80 diastolic. 
The temperature was 98.6°F., the pulse 80, and 
the respirations 18. 

Examination of the blood showed a red-cell count 
of 4,470,000, with 11 gm. of hemoglobin. The white- 
j cell count was 11,000, with 80 per cent neutrophils. 
A blood Hinton test was negative. The urine had 
a specific gravity of 1.026 and gave a + test for 
bile; the sediment of a catheterized specimen con- 
tained 5 to 15 white cells and 15 to 20 red cells per 
high-power field. The stools were yellow, watery 
and guaiac negative. The nonprotein nitrogen was 
20 mg. per 100 cc., and the protein 5 gm. The direct 
van den Bergh was 1.8 mg. per 100 cc., the indirect 
2.5 mg. The prothrombin time was 29 seconds 
(normal, 16 seconds). The hematocrit was 44.5. A 
cephalin flocculation test was + + in twenty-four 
hours and -f- + + in forty-eight hours. 

An intravenous pyelogram was negative. On 
x-ray examination there was a large, soft-tissue mass, 
probably an enlarged uterus, filling almost the entire 
pelvis and pressing on the roof of the bladder. A 
gastrointestinal senes and a barium enema were 
negative except for the presence of fluid in the peri- 
toneal cavity. No esophageal varices were seen. 
X-ray films of the chest showed some linear areas of 
atelectasis at both bases, probably due to abdominal 
ascites. The lung fields were othenvise clear. The 
heart was transverse in position but not greatly 
enlarged. 

The patient’s condition improved slightly during 
the first week. The urine cleared almost completely, 
and there was no bile. Abdominal paracentesis on 


the sixth day yielded 6 liters of clear, straw-coiofed 
fluid; no tumor cells were seen. Peritoneoscopy 
showed a large, round, rather hard, white mass, ap- 
proximately, 15 cm. in diameter, in the pelvis. The 
liver edge was irregular and nubby but of normal 
color. There was no evidence of tumor metastases. 

Although there was a moderate degree of drainage 
through the peritoneoscopy incision, the fluid 
seemed to reaccumulate in the next four to five days, 
On the fifteenth hospital day the patient became 
drowsy and irresponsive. She was given daily in- 
travenous fluids with vitamins. The prothrombin 
time was 30 seconds (normal, 20 seconds). The 
hematocrit was 39.7, and the nonprotein nitrogen 18 
mg. per 100 cc. The blood chloride was 105.5 mil- 
liequiv. per liter, and the carbon dioxide combining 
power 20.4 millimols per liter. The following day the 
patient. became comatose. Examination was essen- 
tially as before, except for a fetid, somewhat mousy 
breath and hyperactive tendon reflexes and knee 
jerks. The urine gave a -f- test for albumin and a 
+ 4- test for bile, and contained innumerable white 
cells. A culture gave many colonies of colon bacilli, 
The nonprotein nitrogen, however, was only 16 mg, 
per 100 cc. She remained in coma and died on the 
twenty-fifth hospital day. 

Differential Diagnosis 

Dr. Francis D. Moore: This is the story of £ 
previously well seventy-two-year-old woman who 
over a four-week period, developed evidence of ob- 
struction of the portal vein and of the veins of the 
legs, became acutely ill, passed into coma wit! 
jaundice, and died. To this train of events we hav< 
added a pelvic tumor and some evidence of infectior 
of the urinary tract. The relation of the latter tw< 
to the main train of events is not too clear. Thi 
patient’s story suggests the gradual onset of a sys 
temic disease, probably due to visceral damage, wit! 
few localizing symptoms but with loss of weight 
strength and appetite, dyspnea and fatigability. Th< 
only localizing factor that we have is the question 
able story of clay-colored stools and the developmen 
of jaundice. 

The fact that fourteen years ago she had a second 
ary syphilitic lesion may have some bearing on th< 
present trouble. The treatment, however, sound 1 
adequate. She became seronegative at that time 
and on admission had a negative Hinton test, so fo' 
the moment I shall disregard syphilis. 

On entry the skin showed superficial varices of th< 
legs and lower abdomen, which may have been th< 
telangiectatic type of varices that one sometimes see; 
in parenchymatous disease of the liver. The edem< 
seemed to be confined to the legs. No cardiac en 
largement could be made out, and this, together witl 
the x-ray findings, the other physical findings an< 
the essentially normal blood pressure, tends to rub 
out heart disease as the fundamental lesion. Anothe 
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sion that in a person of this age could well be of 
eat importance is chronic pyelonephritis. She had 
d and white cells in the urine, as well as albumin, 
nee the urine concentrated, however, to 1.026 and 
nee she never showed an elevation of the non- 
otein nitrogen I think it is best to regard these 
•inary findings as due to a colon-bacillus cystitis, 
obably associated with the pelvic tumor, which 
as pressing on the bladder and probably altering 
5 function. 

The physical findings pertaining to the liver are 
ghly significant. She was slightly icteric, she had 
fluid wave, and the liver was apparently enlarged, 
o go with this, there was bile in the urine and a van 
in Bergh of 2,5 mg. indirect and 1.8 mg. direct. A 
roportion of direct to indirect bilirubin of less than 
) per cent is strongly against an extrahepatic cause 
ir jaundice. In other words, obstruction of the 
>mmon bile duct usually produces a percentage of 
irect to indirect bilirubin that is 75 per cent or 
igher. The range of this proportion does not defi- 
itely indicate parenchymatous liver disease as its 
mrce but it certainly is strongly suggestive. Low 
jrcentages of direct to indirect bilirubin are usually 
ssociated with hemolytic processes. We have no 
ddence for that here, as the red-cell count was in 
le normal range. 

The prothrombin time was almost twice the nor- 
ial, which certainly is also suggestiveof liver disease, 
urthermore, we see later that she received daily 
ttravenous infusions with vitamins and that the 
rothrombin time became 30 seconds, with a normal 
t 20 seconds. Owing to the facts that most intra- 
snous vitamin mixtures used in this hospital at 
le present time contain vitamin K or one of its 
recursors and that after receiving these vitamins 
itravenously she still had an elevated prothrombin 
me, we have here further excellent evidence that 
us patient had severe liver damage. As a matter of 
tet, the response of the prothrombin time to paren- 
tally administered vitamin K is an excellent index 
f liver function, and this patient apparently showed 
o response at all. Fitting in with this concept is 
he cephalin flocculation test, which was + + 4- in 
>rty-eight hours. The finding of 6 liters of dear 
traw-colored fluid in the abdomen is simply a part 
f this picture, the result presumably of portal ob-’ 
truction. The serum protein of 5.0 gm. per 100 cc. 

^ probably also an expression of hepatic failure, and 
fic edema in the legs could have been due to this 
actor, although we do not necessarily see peripheral 
dema with a serum protein of 5.0 gm. She had a 
•civic tumor, however, and with a local fault to 
ggravatc the situation, edema progresses rapidly. 

Peritoneoscopy showed a liver edge that was irreg- 
•lar and nubby but of normal color and there was 
10 ddence of tumor metastases. This, I think, fits 
n perfectly with the concept that we are dealing 
icrc with diffuse liver damage, such as portal cir- 


rhosis or possibly the end results of an earlier 
subacute hepatitis. 

The peritoneoscopy also showed a 15-cm., white, 
round, large, hard tumor in the pelvis. We have no 
way of knowing whether it was connected with 
the uterus or with the ovaries or whether it had 
nothing at all to do with the reproductive organs. 
The patient was seventy-two years old and this 
makes any intrauterine lesion except an endometrial 
adenocarcinoma extremely unlikely, and yet for an 
adenocarcinoma of the endometrium to present a 
large, round, white mass in the pelvis would be most 
exceptional. Tumors of the ovary, however, fre- 
quently give this picture. In a woman of this age 
most of the common benign and malignant tumors 
of the ovary may be found. The surface of this 
tumor was not papillary and there were no implants 
on the liver or the peritoneum, and no tumor cells 
in the abdominal fluid, which makes papillary or 
pseudomucinous cystadeno-carcinoma of the ovary 
moderately unlikely. It could be a large fibroma of 
the ovary, and with the abdominal fluid, one might 
think that the fibroma was responsible for the ab- 
dominal fluid. We find that she has no fluid in her 
chest, however, and althpugh this does not rule out 
fibroma of the ovary, it makes it less likely as a cause 
for the tremendous amount of abdominal fluid. 
Other ovarian tumors, including carcinoma of the 
ovary, can give tremendous amounts of abdominal 
fluid and even chest fluid without implants and 
without tumor cells in the fluid. The mechanism of‘ 
fluid collection in such cases must be in some way 
related to that in the fibroma group. Therefore, 
we cannot say with certainty that the ovarian tumor 
in this woman was not responsible for the fluid col- 
lection. But with so much evidence of liver damage, 

I should think that the ovarian tumor was an in- 
cidental and secondary finding, so far as the general 
trend of this woman’s disease and her death are 
concerned. 

After she had been in the hospital for a time, she 
became comatose and developed a somewhat mousy 
breath and changes in her reflexes. The mousy 
breath is classically supposed to be an accom- 
paniment of terminal liver damage’ One wonders 
if this could be due to abnormal circulating amounts 
of acetamide and related compounds, which, in the 
purified state, smell like mouse feces. 

I am unable to interpret the reflex changes. They 
could possibly be associated with cerebral throm- 
bosis, a not uncommon terminal event in people of 
this age, no matter what the underlying pathologic 
process that is responsible for the depleted condition. 

We therefore come down to the diagnosis of liver 
failure. Owing to the fact that she had massive 
ascites before the appearance of much jaundice, I 
think that she had portal cirrhosis rather than 
biliary cirrhosis associated with either cholangitis or 
obstruction of the bile ducts. The fundamental eti- 
ology for a portal cirrhosis is not clear from the- 
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history. No mention is made of alcoholic intake, 
and there is nothing to suggest that she had sub- 
acute hepatitis in the past due to toxins other than 
alcohol. 

Did she have a hepar lobatum? This is a late 
anatomic lesion due to tertiary syphilis in the liver, 
and in so far as it is an irreversible pathologic change, 
it can exist in the presence of a negative serologic 
test. The peritoneoscopic picture, however, was 
not that of hepar. lobatum, and I should not expect 
that a patient would have liver failure of this degree 
on the basis of a hepar lobatum. 

I am considering the ovarian tumor to be inciden- 
tal because the only way in which it could produce 
this picture would be by liver metastases, for which 
we have no evidence. I shall make the reservation, 
however, that the ovarian tumor could have had 
something to do with the collection of fluid both in 
the abdomen and in the subcutaneous tissues of the 
legs. The likeliest solid, round, hard, white tumor 
of the ovary in a woman of this age is probably a 
solid or solid and cystic carcinoma. This can occur 
without papillary projections, and it probably is 
what she had. Fibroma or cyst is a second bet. 

I believe that the patient’s death was due to liver 
failure on the basis of portal cirrhosis, possibly asso- 
ciated with a terminal cerebral thrombosis. 

Clinical Diagnoses 

Acute hepatic insufficiency. 

Icterus. 

Ascites. 

Ovarian cyst. 

Dr. Moore’s Diagnoses 

Portal cirrhosis of liver. 

Ascites. 

Icterus. 

Carcinoma of ovary. 


Anatomical Diagnoses 

Toxic cirrhosis of liver, with superimposed acute 
hepatitis. 

Thrombosis of portal and splenic veins, recent. 

Splenomegaly. ' 

Ascites, slight. 

Icterus. 

Cystoma of left ovary. > 

Pathological Discussion 

Dr. Benjamin Castleman: The autopsy showed 
a small liver that weighed only 950 gm. It was ex- 
tremely cirrhotic, and the nodules of regenerated 
liver tissue varied from 0.3 to 1.0 cm. in diameter. 
This wide variation in the size of the nodules rules 
out the alcoholic type of portal cirrhosis and is 
characteristic of the healed atrophy or toxic type. 
What the toxic agent was remains unknown; but 
it is quite possible that in the antisyphilitic treat- 
ment twelve years previously an arsenical was 
used that was the cause of the liver damage. Mi- 
croscopically there was evidence of a superimposed 
acute hepatitis. Recent thrombi were present in 
the distal portion of the splenic vein and in the 
main portal vein. The spleen was about twice the 
normal size, and varices were present in the esoph 
agus. At the time of the autopsy there was onl) 
about 100 cc. of bile-stained ascitic fluid. 

The pelvic mass proved to be an innocuous simple 
ovarian cyst, measuring 12 cm. in diameter, on the 
left side. The brain showed diffuse nerve-cel 
degeneration of a terminal nature; there was ni 
thrombosis. We found no evidence of syphili 
anywhere. 
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regions but relatively unheard of in temperate zones. 
Preventive medicine and sanitation assume most 
significant roles, and then comes the fact that the 
methods of medical and surgical treatment in com- 
bat zones are, of necessity, entirely different from 
those in civilian communities. And added to all this 
are the constant advances that are being made as 
the result of directed research or of experience, 
which rarely, if ever, are brought to the attention 
of the future medical officer and of which even the 
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MILITARY medicine 

Now that about 90 per cent of all residents, in- 
terns and medical students are either medical 
officers on inactive duty or enlisted men in the 
Army and Navy and are on an accelerated schedule,* 
one cannot help but wonder how efficiently they are 
being taught regarding military medicine — that 
extremely specialized branch of medical practice in 
which all of them, sooner or later, will be involved. 

The problems that confront the medical officer are, 
by and large, quite different from those that are 
ordinarily encountered in civilian practice. Of 
primary importance are the infections and parasitic 
diseases so prevalent in tropical and subtropical 


majority of their instructors are ignorant. 

Undoubtedly the Government, at the moment, 
has no intention of changing the curriculums of 
medical schools. On the other hand, it seems reason- 
able that schools and teaching hospitals could turn 
out men who would have a more thorough and exact 
knowledge of the military aspects of medicine than 
they do at present and that this could be done with 
slight inconvenience and with little change in the 
methods of teaching that are considered to be basic 
to all forms of medical practice. 

Prior to the present war, only a few of the medical 
schools in this country had departments of tropical 
medicine. Within the past two years, the schools 
lacking such facilities have been given the oppor- 
tunity of sending members of their teaching staffs 
to take the regular two-month course in tropical 
medicine at the Army Medical School in Wash- 
ington, the expenses having been met by a philan- 
thropic organization. In addition, many of the 
schools have increased their instruction in preventive 
medicine and sanitation. Thus, it seems likely that 
the majority of schools have voluntarily revised 
their curriculums to cover, more or less satisfactorily, 
certain subjects that are of utmost importance to the 
medical officer. On the other hand, it seems ex- 
tremely unlikely that instruction in medicine, 
surgery and the various specialties in the schools 
and teaching hospitals is conducted with the proper 
emphasis on military needs, largely owing to igno- 
rance of the instructors regarding military medicine 
in general and recent advances in particular. 

There appear to be two ways in which this state 
of affairs can be improved In the first place, mem- 
bers of the teaching staffs should be thoroughly 
cognizant of the military aspects of their specialty 
and should advise their students to refer frequently 
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to military manuals, such as those published by the 
War Department and those sponsored by the Na- 
tional Research Council. Secondly, pertinent direc- 
tives and monthly bulletins issued by the Army and 
Navy to their medical officers on active duty should 
also be forwarded to the commissioned residents and 
interns, to the enlisted students and to all members 
of the faculties of medical schools. In this way, 
proper emphasis could be placed on^military medi- 
cine, and the physicians concerned with teaching 
and the future medical officers would be apprised 
concerning recent accepted advances in the preven- 
tion, diagnosis and treatment of disease — an ac- 
complishment that would also benefit civilian 
practice. 


DENTAL NEEDS IN CHILDHOOD 

The report, entitled “The Dental Needs of Massa- 
chusetts Children of Today,” appearing in the Janu- 
ary 6 issue of the Journal cannot fail to awaken the 
thought of the medical profession and those con- 
cerned with public-health problems. It emphasizes 
the dental conditions in the Commonwealth, but 
dental caries is a national problem and exists in its 
rampant form wherever the pattern of our present 
civilization is found. This report is a dual challenge, 
both to dentists and to the medical profession. 

The immediate challenge is to the dental pro- 
fession to find new or more efficient technics and 
methods that will restore the ravages of dental caries 
in our youth before the age of induction into the 
armed forces. One might even suggest the slogan, 
“Treat the teeth and win the war.” When one 
recalls the appalling number of draftees who are 
rejected because of dental conditions and the re- 
ported number of extractions and dental restora- 
tions that are made by dentists in the armed forces, 
it is not difficult to appreciate what a burden the 
dental problem has been on the war effort. This 
curtailment of efficiency is just as real as the hazards 
of production caused by strikes or by industrial or 
tropical diseases. The immediate problem is to or- 
ganize some program that will ensure adequate de; 
tistry for all boys from the ages of approxima*^ 
twelve to eighteen. If t> *' v accomplish ■ 


it is not too fantastic to believe that the final date 
of the ending of the war might be changed. Although 
the dental profession has been stripped of its youth, 
it is not too much to believe that the remaining den- 
tists, if organized, could care for this age group. It 
would necessitate new clinics, reorganization of 
technical procedures, proper compensation for sen- 
ices rendered, and possibly some neglect of the dental 
problems of those beyond the draft age. As an 
emergency measure, dental attention for this age 
group should be made compulsory, just as is vac- 
cination against smallpox. 

Prevention, the second challenge of this report, 
is the same as that met by groups of pioneers is 
other fields of medicine. It is the challenge that has 
practically controlled tuberculosis, syphilis and 
innumerable other diseases. A great industry is not 
satisfied to employ skilled engineers to care for its 
injured: it develops new machinery and new safe- 
guards until the effects of accidents are reduced or 
eliminated. 

Although the prevention of dental caries is not a 
war problem, it is one of the peace to come. As has 
been explained in the report of the committee, the 
etiology of dental caries is unknown. Students in 
this field believe that the best lead is through the 
study of nutrition. Whether it is due to some chem- 
ical disturbance in the organic structure of the tooth 
or to a defect in calcification is a problem yet to be 
solved. An example that has been utilized, namely 
that of a post placed in the ground with subsequent 
decay depending on its structure, is apt. Undoubt- 
edly, the tooth structure is laid down in utero, 
and the first few weeks of life must have a profound 
effect on the formation of the tooth. Caries may 
well be due to faulty construction, and to determine 
when and why this occurs is a challenge to both 
the dental and the medical profession. 


medical eponym • 

Poncet’s Disease 

A ntonin Poncet (1849-1913), professor of surgery 
von,, published a paper, entitled “Faits de 
■urite tuberculeuse simulant des lesions rhu- 
'es . chroniques deformantes [Tuberculous 
us S-' ri, g the Lesions of Chronic 
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•eforming Rheumatism] 0 in La lancelte fraitfaise, 
nette des ho pit an x civils et militaires (70:1219, 
397), a portion of which is translated below: 

On \ cry careful examination it is 6een that we are deal- 
ing with a^ deforming polyarthritis of tuberculous nature. 
It is a bacillary bony manifestation, usually in young sub- 
jects It may be seen in older persons and then is difficult 
to distinguish from chronic deforming rheumatism. 

R. W. B, 


IASSACHUSETTS MEDICAL SOCIETY 

TATED MEETING OF THE COUNCIL 
A stated meeting of the Council will be held in 
ohn Ware Hall, Boston Medical Library, 8 Fenway, 
n Wednesday, February 2, 1944, at 10.00 a.m. 

business' 

1. Call to order at 10 00 a m. 

2. Presentation of record of meeting held October 6, 
1943, as published in the Hen hit gland Journal of 
Medicine, issue of November 25, 1943 

3. Report of Auditing Committee and of Treasurer. 

4. Reports of standing and special committees 

5. Appointment of Delegates. 

(a) To the House of Delegates, American Medical 
Association, for two years from June 1, 1944 
(i) To the annual meetings of the five New England 
state medical societies in 1944. 

(r) To the Annual Congress of the American Medical 
Association on Medical Education and Licensure 
at the Palmer House, Chicago, February 12 to 15, 
1944. 

6. Such other business as may lawfully come before this 
meeting. 

Michael A. Tighe, M.D , Secretary 


SECRETARY’S OFFICE 

The following statement is submitted for publi- 
cation in the Journal by order of the Executive 
Committee. 

Michael A. Tighe, Secretary 
* * * 

The Boston Herald , issue of December 22, 1943, carried a 
l \ Cw ® item to the effect that graduates of the Middlesex Univer- 
sity School of Medicine, under a ruling issued from the office 

the Surgeon General of the Army of the United States, 
would no longer be eligible for commissions in the Army 
Medical Corps 

In this item, C. Ruggles Smith, registrar and general coun- 
tel of this school, is quoted as suggesting that “the probable 
{“•on” for this action “was pressure from the American 
Medical Association ” 

A clipping of this item was sent to Dr. Olin West, secretary 
oi the American Medical Association, whose reply is as follows; 


Miehael A Tighe 

Medical Society 

Dt, t Doctor TJgbe* 

* y? nr l ei * cr ©t December 22 «*» delivered 
•.have read the new (paper dipping which 


December 27, 194! 


this office thi( mornini 

.r vt r **d the newspaper clipping which a>i enclosed with >oor Ictu 
1U. > v & of course, noted particularly the statement attributed to 
Mid** 11 " *° *ke effect that the probable reason why recent^r* au*j 
"o Ion " * 1 » * . « 


no Ion 
rrtm 
yitnbu 

jnew ■ 
Gcncr* 


■ temer 
// rrai 
i« h«i 
urgeo 

■ duati 


ol Middlesex would not be commissioned as medical officer* until a copy 
oftheord • i" 1 ’ ' ^ . 

In so far • , 

Associatic • • 

order, anc ■ . 

bad afreauy ueeu piuuiuigsuu anu umimuicu 

I sincerely hope that you have had a delightful Christmas Season and 
that the New Year will bring you a full measure of health and happiness 
With all good wishes, I am 

Very truly yours, 

(SigneJfOIin West 

On December 23, 1943, the Massachusetts Medical Society 
received the first authoritative word on this subject when it 
received the following memorandum from the office of the 
Surgeon General. 


WAR DEPARTMENT 



Washington 25 


3 December 1943 


MEMORANDUM FOR The Executive Officer, 

Procurement A Assignment Service, 

War AJanpower Commission, 

Room 609, 1778 Pennsylvania Atenue, N W , 
Washington 25, D C 


Subject Discontinuance of Appointments in the Medical Corps Army 
of the United States, of Graduates of Aftddlesex University 
College of Medicine, U altham, Massachusetts 

1 It has been decided that effective this date, and inetuding those 
cases now in process, that this office will no longer recommend the appoint- 
ment of graduates of subject medical school at commissioned officers in 
the Medical Corps, Army of the United States 

2 This memorandum is submitted lor your information 

Tot The Surgeon General 

Durwaso G Hall 
Lt Col , Medical Corps 
Assistant 


A Taut Copy 
[SignedJ Durward G Hall 
Durwakd G Hall 
Lt Col , Musical Coats 
Assistant 


COMMITTEE TO AID THE DISTRICT 
RATIONING OFFICER 

The committee of the Massachusetts Medical 
Society appointed last June to aid the district ra- 
tioning officer has met several times with the repre- 
sentative in charge of food rationing of the Office of 
Price Administration, and has considered carefully 
a considerable number of physicians’ certificates of 
patient’s necessity. The majority of these requests 
have been granted; with many, however, it has been 
necessary to cut the amounts of food requested to a 
maximum allowance that was determined after con- 
ference with a number of recognized authorities. 
In others, only the basic ration has been approved. 

This maximum was established as 32 pounds of 
processed foods and 40 pounds of meats and fats for 
a two-month period, or roughly double the amounts 
received on basic rations. These maximum amounts 
have been exceeded only in special cases, and only 
after review by the medical committee. 

It has become increasingly evident, however, that 
an alarmingly large number of requests are being 
made to the rationing boards, and are being granted 
if they call for amounts of rationed foods within the 
prescribed maximum limits. Although the exact 
number is undetermined, it probably runs well into 
the thousands, and is a just cause for concern, since, 
with a restricted available quantity of certain foods, 
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to military manuals, such as those published by the 
War Department and those sponsored by the Na- 
tional Research Council. Secondly, pertinent direc- 
tives and monthly bulletins issued by the Army and 
Navy to their medical officers on active duty should 
also be forwarded to the commissioned residents and 
interns, to the enlisted students and to all members 
of the faculties of medical schools. In this way, 
proper emphasis could be placed onjnilitary medi- 
cine, and the physicians concerned with teaching 
and the future medical officers would be apprised 
concerning recent accepted advances in the preven- 
tion, diagnosis and treatment of disease — an ac- 
complishment that would also benefit civilian 
practice. 


DENTAL NEEDS IN CHILDHOOD 

The report, entitled “The Dental Needs of Massa- 
chusetts Children of Today,” appearing in the Janu- 
ary 6 issue of the Journal cannot fail to awaken the 
thought of the medical profession and those con- 
cerned with public-health problems. It emphasizes 
the dental conditions in the Commonwealth, but 
dental caries is a national problem and exists in its 
rampant form wherever the pattern of our present 
civilization is found. This report is a dual challenge, 
both to dentists and to the medical profession. 

The immediate challenge is to the dental pro- 
fession to find new or more efficient technics and 
. methods that will restore the ravages of dental caries 
in our youth before the age of induction into the 
armed forces. One might even suggest the slogan, 
“Treat the teeth and win the war.” When one 
recalls the appalling number of draftees who are 
rejected because of dental conditions and the re- 
ported number of extractions and dental restora- 
tions that are made by dentists in the armed forces, 
it is not difficult to appreciate what a burden the 
dental problem has been on the war effort. This 
curtailment of efficiency is just as real as the hazards 
of production caused by strikes or by industrial or 
tropical diseases. The immediate problem is to or- 
ganize some program that will ensure adequate den- 
tistry for all boys from the ages of approximately 
twelve to eighteen. If this could be accomplished, 


it is not too fantastic to believe that the final date 
of the ending of the war might be changed. Although 
the dental profession has been stripped of its youth, 
it is not too much to believe that the remaining den- 
tists, if organized, could care for this age group. It 
would necessitate new clinics, reorganization of 
technical procedures, proper compensation for sen- 
ices rendered, and possibly some neglect of the denta! 
problems of those beyond the draft age. As an 
emergency measure, dental attention for this age 
group should be made compulsory, just as is vac- 
cination against smallpox. 

Prevention, the second challenge of this repoi 
is the same as that met by groups of pioneers 
other fields of medicine. It is the challenge that h 
practically controlled tuberculosis, syphilis ai 
innumerable other diseases. A great industry is n 
satisfied to employ skilled engineers to care for i 
injured: it develops new machinery and new saf 
guards until the effects of accidents are reduced 
eliminated. 

Although the prevention of dental caries is not 
war problem, it is one of the peace to come. As h 
been explained in the report of the committee, t! 
etiology of dental caries is unknown. Students 
this field believe that the best lead is through t! 
study of nutrition. Whether it is due to some chei 
ical disturbance in the organic structure of the too 
or to a defect in calcification is a problem yet to 1 
solved. An example that has been utilized, name 
that of a post placed in the ground with subseque 
decay depending on its structure, is apt. Undout 
edly, the tooth structure is laid down in utei 
and the first few weeks of life must have a profoui 
effect on the formation of the tooth. Caries m: 
well be due to faulty construction, and to determii 
when and why this occurs is a challenge to bo 
the dental and the medical profession. 


MEDICAL EPONYM , 1 

Poncet’s Disease 

Antonin Poncet (1849-1913), professor of surge 
at Lyon,, pubiished a paper, entitled “Faits < 
polyarthrite tuberculeuse simulant des lesions rh 
matismales. chroniques deformantes [Tuberculo 
Polyarthritis Simulating the Lesions of Chron 
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REFRIGERATION IN SURGERY OF THE EXTREMITIES 

Paul R. Hinchey, M.D.* 

SALEM, MASSACHUSETTS 


T HIS paper was originally completed as a case 
report of an unusually severe spreading in- 
fection of an arm, in which an unexpectedly favor- 
able outcome followed the employment of a tourni- 
quet and ice refrigeration prior to amputation. 
Refrigeration proved so gratifying, however, that 
the members of the Surgical Service at the Salem 
Hospital were encouraged to employ this form of 
therapy in several other suitable cases in which 
trial of this method seemed reasonable. 

' Broadly speaking, refrigeration therapy has been 
advocated for three types of surgical lesions of the 
.extremities: arteriosclerosis with circulatory in- 
sufficiency, .uncontrollable limb sepsis and severe 
trauma to the limbs with circulatory impairment. 
Our case total is small, but our experiences have 
been illuminating. Case reports illustrative of each 
of these three types of surgical lesions of the ex- 
tremities are submitted in the order in which they 
.were encountered. 


Limb Sepsis 


The first case was that of a desperately ill and 
toxic patient who had uncontrollable sepsis in a 
cold , 1 pulseless arm, with beginning gangrene of 
the hand. 


Case I. A 54-year-old leather worker was admitted to 
the Salem Hospital on December 17, 1942. Because of his 
toxic condition and language difficulty, no adequate history 
was obtained at entry, nor was it possible to obtain additional 
information later on. Apparently, a small break in the skin 
of the forearm had occurred at work 10 days prior to admission, 
a here was also a questionable history of chrome^ dermatitis, 
with some pruritus ami scratching. Five days prior to entry 
the forearm became swollen and the patient resorted to 
alcohol for relief. He continued at work untjl the day before 
entry. He had sought no medical advice prior to admission. 
On the night of entry the left hand had begun to turn black. 

The patient was a strong, middle-aged laborer, rational 
but unco-operative. The temperature on admission was 
- 102.6*F., the pulse 110, and the respirations 46. The white- 
cell count was 6100 and the hemoglobin 97 per cent. The 
blood pressure in the Out Patient Department at entry was 
oO/a4. The left arm and hand were tremendously swollen and 
?ool, and cyanotic to 7 cm. below the level of the shoulder 
joint. The coldness and cyanosis were progressively more 
parked as the hand was approached. The superficial layers 
of the skin over the lower forearm, wrist and hand had 
*ep ‘rated from the deeper layers, and there were multiple, 
tnm-wallcd vesicles and bullae filled with blood-tinged watery 
, flyid. The radial pulse was not felt, but a brachial pulse was 


in *u ryery. Harvard Medical Scht 
Medical School; Junior surgeon, Salem Hoipiial. 


and Tufts College 


present. The hand was blue to black. The entire arm was 
extremely painful to touch. The appearance of the arm and 
the fact that it was a winter night suggested to the house 
officer an admission diagnosis of frostbite. Routine shock 
treatment wa» instituted, and 2 hours after entry a feeble 
radial pulse could be felt in' the affected arm. On the night 
of entry, treatment consisted of continuous hot packs to the 
entire left arm and intravenous sodium sulfadiazine. 

During the night of admission the systolic blood pressure 
ranged from 70 to 90. On the following morning the tem- 
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Figure 1. Photograph of the l*eft Lotcer Forearm and SVrist 
Fifteen Hours After Admission. 

perature was 103.8 *F., the pulse 120, and the respirations 35. 
Twelve hours after entry, the patient was seen by four senior 
surgeons. He was extremely noisy and unco-operative and 
appeared very toxic. The face showed an ashen-gray hue, 
altnough the blood pressure was then 118/84. The entire left 
arm was cyanotic; most of the bullae had ruptured during 
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the night (Fig. 1); no radial pulse could be felt despite the 
adequate blood pressure. The sulfadiazine level was 17.6 mg. 
per 100 cc. There had been no report on the blood culture or 
on the cultures of the fluid from the bullae. There was an 
even division of opinion among the consultants concerning 
the wisdom of immediate amputation, in contrast to a policy 
of delay with the hope of improvement in the general con- 
dition. Opinion was unanimous, however, that whatever 
course was followed, the patient v as almost surely going to 
die. In this dilemma, application of a tourniquet and refriger- 
ation seemed wortht of trial. _ # 

Accordingly, the entire left arm was packed in ice and a 
tight tourniquet was applied to the upper arm 7 cm. below 
the shoulder, using three turns of gum-rubber tubing. At 
that time it was planned to amputate the arm in a few hours, 



Figure 2. Photograph of the Stump Prior to the Minor 
Operations. 

but the patient, who was then partly delirious, refused per- 
mission. That afternoon the white-cell count was 5400. 

_On December 19, after 20 hours of tourniquet and re- 
frigeration, there, was an obvious dramatic change in the 
patient’s condition and appearance. The temperature had 
dropped to 100.4 °F., the pulse to 110, and the respirations to 
20. He was quiet and oriented, had begun to take fluids by 
mouth, and appeared much Jess toxic. The skin was dry and 
warm, and the radial pulse in the opposite wrist improved in 
quality. By that time the blood culture had shown the 
presence of a hemolytic Staphylococcus aureus. Culture from 
the bleb fluid had shown the same organism and an anaerobic 
nonhemolytic streptococcus. Shaved ice had been used for 
refrigeration, but because an improvised apparatus was used, 
refrigeration up to the level of the tourniquet was incomplete. 
Nevertheless there was absolutely no sensation below the 
level of the tourniquet. Amputation was therefore performed 
24 hours after the commencement of refrigeration and 36 
hours after entry. Preoperative medication consisted of % gr. 
of morphine sulfate and 1/150 gr. of scopolamine hydro- 
bromide 1 hour before operation. An additional % gr. of 
morphine sulfate was administered in the operating room, 
since the patient was wide awake. Nevertheless, he remained 
awake throughout the operation. 

The operation was performed by Dr. D. S. Clark. The left 
forearm was prepared and draped. The tourniquet was not 
removed. A guillotine amputation was then done, with no 
other anesthesia than refrigeration and the tourniquet. No 
pus was encountered. The soft tissues were surprisingly firm, 
glistening and fairly normal in color. The transected muscle 
bundles had the appearance of well-refrigerated meat. Al, 
though the patient was wide awake and talking throughout 


the operation he did not complain or show signs of discomfort 
at any time. No sutures were employed. 

Thereafter the amputated arm was completely dissected 
by me. The tissues were edematous, but there was no evi- 
dence of any accumulation of pus. All the main arteries and 
veins were examined but no evidence of thrombosis was 
present. 

The 7-cm. stump of the left arm was not refrigerated post- 
operatively, which was perhaps a mistake. The patient had 
a stormy convalescence for 10 days and was persistently dis- 
oriented, incontinent and cyanotic. The red-cell count 
dropped to 2,000,000. Extensive sloughing occurred in the 
narrow band of tissue below the level of the tourniquet, which 
had had to be left on for many hours. Surgeons with con- 
siderable experience with refrigeration have stated that am- 
putation may be done at almost any level below the tourni- 
quet in those limbs in which amputation is performed within 
four or-five hours of the application of the tourniquet and the 
commencement of refrigeration. The patient was ambulant 
1 week after the operation. Two subsequent minor operations 
were required to remove protruding bone and to approximate 
loosely the margins of the wound (Fig. 2). 

The patient was discharged on March 1, 2)4 months after 
entry, with the stump of the left upper arm w'ell healed. He 
was last seen on May 1; he had gained 26 pounds in weight, 
felt well, and had no symptoms in the stump. 

It seems worth while to present this report be- 
cause the case was such a dramatic demonstration 
of the value of the application of a tourniquet and 
refrigeration. It is the conviction of all the senior 
surgeons that the patient would have died if he had 
been treated either by immediate surgery or by 
hopeful delay. The overwhelming toxicity due to 
sepsis, together with the clear evidence of marked 
circulatory deficiency in the limb,, presumably due 
to vasospasm and edema, did not augur success for 
formerly accepted routines of treatment. Toxicity 
secondary to infection had produced a more or less 
intractable shock that could not be fully combated. 
The trauma of anesthesia and operation, added to 
the already existing shock, would almost certainly 
have been disastrous. Because of the impaired cir- 
culation to the limb, chemotherapy and the natural 
defenses of the circulation were destined to failure 
because the effective agent could not be ‘brought to 
the site of the sepsis in therapeutic concentration. 
The initial treatment by hot pack was probably 
harmful, since the patient was in shock and the limb 
was not capable of a reactive hyperemia because of 
the vasospasm that was presumably present. More- 
over, any increase in blood supply to the affected 
limb brought about by vasodilatation due to heat 
must have been more than offset by the accelerated 
metabolic demand for oxygen on the part of the 
anoxic tissues. But although an adequate blood 
supply and effective chemotherapy could not be 
provided at the local site of infection, it was obvious 
that toxins and bacteria were being liberated freely 
into the systemic circulation from the limb. 

\\ e asked ourselves whether the limb could be 
saved by refrigeration and systemic chemotherapy 
v it out the use of a tourniquet. Two considerations 
prevailed against this. In the first place, the cold, 
cyanotic, pulseless forearm and hand strongly sug- 
gested the onset of gangrene, so much so that it was 
unanimously thought that arterial thrombosis had 
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occurred because of intimal damage from pressure 
and ‘sepsis -together with peripheral circulatory 
failure. Aloreover, it was apparent that the imme- 
diate physiologic amputation of the septic limb by 
a tightly applied tourniquet was imperative in order 
to put a quick stop to the continued entrance of bac- 
teria and toxin into the general circulation. Refrigera- 
tion alone could not have produced any such an 
immediate result. 

Limb Trauma 

Several recent cases of severe limb trauma treated 
at the Salem Hospital have suggested a number of 
questions concerning the value of refrigeration in 
such conditions. The following case is cited as an 
example. 

Case. 2. A" 9-year-old boy sustained a severe, crushing 
compound fracture of the right index, middle and ring fingers 
when a manhole cover fell on them. When he was first seen 
in the operating room 1)4 hours after the accident, a com- 
plete compound fracture with fairly extensive laceration 
of the adjacent soft parts was found tn all three. fingers, just 
inside the proximal interphalangeal joints. Distal to this 
level of fracture the fingers were slightly cyanotic. It was 
recogmzed.that there was serious circulatory impairment, but 
it was decided to be conservative. Accordingly the wounds 
were thoroughly irrigr*- J ~*:* v ?*“**■ r' ‘■ f . • ■■ 1 " ml 

by saline solution. *.*■ ' ‘ . . - . * 

the wound was dust- , ■ ■ ■ *■ 

ing was applied, and skeletal traction fixation was secured by 
pins through the distal phalanx. Continuous refrigeration by 
shaved ice was employed with only a thin layer of gauze oyer 
the wound and with the fingers fixed in elastic-band traction 
on an arm board. 

The arm was then elevated, and more or less continuous 
refrigeration was maintained for 12 days. -No sign of sepsis 
a PP e 2 red. During the 1st week the patient repeatedly stated 
that he was free of pain when his hand had been freshly iced, 
but that he had. considerable discomfort after the ice had 
melted and until it was renewed. It was not known how long 
refrigeration should be maintained, but after 1 week the 
loosely covered hand was exposed to the air without refrigera- 
tion for varying periods. During this first week it was hoped 
that refrigeration was maintaining an equilibrium between 
the known impaired circulation and the local metabolic de- 
mand of the fingertips, reduced by the refrigeration. On 
<C ff Cra .* occa S'ons, there appeared to be a suggestive, pinkish 
suffusion of the distal fingers. Certainly the flesh Continued 
to look healthy and no cyanosis appeared. As the. interval 
without refrigeration was increased, however, it quickly be- 
came apparent that we had succeeded only in refrigerating 
oead tissue so that frank decomposition was forestalled. A 
* 10ur ® a ^ ter refrigeration was withdrawn altogether, 
obvious gangrene was readily apparent. Amputation of the 
thre* fi nger » was finally necessitated at the same level at 
which it would have been done at entry. Convalescence was 
uneventful. ► 

The chief question that this experience brought 
to our minds was, For what length of time may one 
‘ employ refrigeration with continued hope of im- 
provement in such a borderline trauma with cir- 
culatory impairment? 

. Several recent papers assert the value of refrigera- 
tion in the management of limb trauma both in 
civil and in military practice. For the occasional 
case in which it is indicated, the procedure is simple 
and deserving of consideration. Even small 
hospitals can afford the equipment. 

‘Arteriosclerosis with Gangrene 

Recently, a splendid opportunity was afforded to 
make a comparison between refrigeration anesthesia 


and one of the previously accepted forms of anes- 
thesia, as employed in amputation of limbs for 
arteriosclerotic gangrene. Within one month an 
elderly patient was obliged to undergo amputation 
of both legs through the thigh because of arterio- 
sclerotic gangrene associated with diabetes. For 
the first amputation, cyclopropane and nitrous 
oxide anesthesia was satisfactorily employed. More 
recently the second limb was removed under ice 
anesthesia together with the usual sedation. 


Case 3. A 70-year-old man with mild diabetes melfitus 
bad narrowly escaped amputation of the left leg in the fall of 
1942, when he was required to spend 3 months on the surgical 
ward and to undergo three minor local operations because of 
a septic blister on a toe. Optimism for such conservative sur- 
gical management seemed warranted by the presence of good 
pulsation of the dorsalis pedis artery and by the ready con- 
trolling of the mild diabetes. The patient, however, main- 
tained no satisfactory regime of peripheral vascular hygiene, 
and in August, 1943, returned with frank gangrene of one of 
the toes of the right foot. There was no pulsation in this foot. 
Accordingly, on September 14 a routine midthigh amputation 
of the right leg was performed under cyclopropane and nitrous 
oxtde anesthesia, which was quite satisfactory. Ordinarily 
spinal anesthesia would have been employed. Refrigeration 
anesthesia had been mentioned as a possibility. The opera- 
tion required 35 minutes. The stump was dusted with sulfan- 
ilamide powder and closed without drainage. One hour later 
the patient complained of. considerable pain in the leg. Three 
hours later, a preoperative blood pressure of 132/66 had 
dropped to 102/60. The patient was nauseated and showed 
signs of mild shock, for which elevation of the foot of the bed, 
warm blankets and Neo-Synephrinc were employed. 

The temperature first returned to normal on the 5th post- 
operative day. The patient did not get out of bed until the 
7th day. He experienced the usual amount of postoperative 
pain. The stump dressing ' ’ ’ - 

forcemeat several times in s 

uneventful except' for seve f 

skin edges. The level of blood sugar was controlled with 
a little difficulty. 

During the next 3 weeks, the tips of two toes on the left 
foot steadily became discolored. In addition, superficial 
sepsis at the site of a thickened callus at the base of the little 
toe progressed to involve the deeper tissues and eventuated 
into a chronic ulcer with an associated x-ray finding of com- 
plete destruction of the head of the 5th metatarsal bone. It 
was assumed that a Monckeberg type of sclerosis of the small 
vessels existed, coincident with the diabetes, since satis- 
factory pulsation of the dorsalis pedis artery could be felt. 
During this period of waiting it was difficult to prevent those 
on the ward having care of the patient from employing heat 
from 100-watt bulbs directly, over the weeping ulcer with 
the aim of drying up the lesion. 

Finally, on October 18, the second limb was amputated 
through the thigh. Preliminary sedation was secured with 
Pantopon, scopolamine and 2 ounces of whisky. A 6-hour 
period of cracked-ice refrigeration was employed. A supra- 
condylar amputation wa3 done, since it was thought that 
less shock would attend tissue trauma through the tendons 
at this level than through the muscle masses at midthlgh.* 
Thirty-five minutes was consumed in performing the opera- 
tion. The patient grimaced when the sciatic nerve was 
crushed and cut across. It was thereafter injected with 3 cc, 
of absolute alcohol. Otherwise, he felt no pain. No chemo- 
therapy was employed. A single layer of sutures approxi- 
mated the muscle group. .... r . 

The patient sat up m bed and ate lunch 1 hour after the 
completion of operation. He sat up in a chair that afternoon 
and every day thereafter. He did not go into shock, as was 
the case after the first operation. The postoperative pain 
was about the same as after the first operation. The tem- 
perature became norma! on the 4th postoperative d3y. i he 


•Amputation* below the knee in ocelutive arterial di«»ie hive recently 
en proposed hi Rickel and Ghornk),' it> case* in *hieh adequate 
cuuisou at this level jusofts the procedure. They ar««e that tlie 
ance for 4 later aatiifactory proathem t| appreciably »re*«r *»* n 
e usual midthlstb amputation is done. 
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dressing showed no staining, in contrast to the first ampu- 
tation. Nausea and vomiting, however, were a little rnore 
pronounced after this operation than after the first, possibly 
because of the release of the tourniquet just prior to ampu- 
tation. (It has been argued that premature release of a tourni- 
quet may be productive of shock, due to absorption of histo- 
toxins, in patients in whom widespread sepsis or severe tissue 
trauma exists.) The diabetes showed about the same reaction 
to this second amputation as to the first. Wound healing 
progressed uneventfully. 

This case demonstrated that it is possible to secure 
satisfactory anesthesia by ice refrigeration. The 
mechanics of such anesthesia proved to be more of 
a chore than is the case with the usual low-spinal 
anesthesia. It is the impression of several surgical 
observers that the postoperative convalescence after 
the second amputation using refrigeration anes- 
thesia was definitely more satisfactory than that 
after the first operation but the percentage of im- 
provement was perhaps a small return for the addi- 
tional work required. Hence, we are not yet willing 
to resort to this cumbersome procedure for anesthesia 
as a routine for all amputations in arteriosclerotic 
gangrene. We have been convinced that satisfactory 
anesthesia can be secured by the method, and that 
there are occasional cases in which its employment 
provides the most satisfactory solution to the 
problems of securing anesthesia and minimizing 
' systemic reaction to surgery of the extremities. 

Discussion 

Clinical use of the principle of refrigeration of 
| limbs is concerned almost exclusively with those 
limbs in which efficient circulation does not exist. 
Following the pioneer lead of Fay , 2 Allen 3-7 elabo- 
rated on the principle of refrigeration. Thereafter 
Smith , 8 McCravey , 9 and Whittemore, Lisa and 
Sauer , 10 made further contributions. From Allen’s 
experimental observations on tissue asphyxia in 
relation to the temperature of the environment, 
he was prompted to study the survival time of tis- 
sues with inadequate blood supply when exposed to 
heat and to cold. Heat accelerated necrosis, whereas 
cold markedly prolonged the survival time of anemic 
tissues. Oxygen consumption of the tissues is re- 
duced progressively for each degree Centigrade by 
which tissue temperature is lowered. Allen made 
the first clinical application of laboratory observa- 
tion in cases of arteriosclerotic gangrene- of the leg. 
Subsequently, the value of refrigeration in arterio- 
sclerotic gangrene and in limb sepsis and trauma has 
been repeatedly confirmed by Allen and all other 
observers 11-17 who have made the clinical trial. It is 
worthy of repeated emphasis that the essential fea- 
ture in all these cases has been a deficient circulation 
to the limb. Very few observers have claimed any 
merit for refrigeration when normal circulation is 
present. Conditions of trauma or of sepsis can be 
better- handled by the tissues with the aid of their 
normal physiologic inflammatory reaction than by 
suppression of this reaction by refrigeration. The 
assets of this normal inflammatory response are 


increased exudate, increased absorption and in- 
creased local heating of tissues with accelerated 
tissue metabolism. At the same time there is a 
greatly increased tissue demand for oxygen, out of 
proportion to the increased local blood flow. In a 
limb with deficient circulation, a disparity may exist 
between the supply and the demand for oxygen on 
the part of the tissue cells; hence, necrosis of tissue 
may occur if an inflammatory response is provoked. 
The refrigeration of such tissues is beneficial because 
it retards the oxygen demand of the tissues to a level 
commensurate with the available oxygen brought to 
the limb by the deficient circulation. This metabolic 
adaptation is apparently the principal benefit result- 
ing from refrigeration, but there are a number of 
other advantages emphasized by Allen and con- 
firmed by almost all investigators, as follows. First, 
there is efficient anesthesia, secured by the 
action of refrigeration on nerve trunks and also by 
what Allen terms “anesthesia of protoplasm.’ 
Second, anesthesia of protoplasm, in contrast tc 
nerve anesthesia, is said to be a factor in preventing 
shock; shock is also lessened by the diminished tissue 
necrosis, diminished bacterial growth and the 
diminished absorption from the local site because oi 
the vasoconstriction brought about by refrigeration 
Third, local infection and edema are inhibited. This 
is in line with the familiar preservation of tissues ir 
an icebox for days or weeks. Fourth, desired drain- 
age from an amputation stump for the first feu 
postoperative days is facilitated, because cooling o: 
the tissues prevents the usual agglutination of th< 
wound edges. Thus, postoperative sepsis in the 
stump is minimized. Lastly, the tendency to throm- 
bosis and intimal damage of blood vessels is greatly 
lessened. Venous thrombosis in amputated stump! 
has recently been emphasized by Veal 18 as a frequenl 
cause of postoperative fatality, owing .to subsequenl 
embolism. 

It has been demonstrated by experimental anc 
clinical experience that all the above benefits may 
be conferred on patients, in varying degrees, by the 
process of refrigeration alone, except that anes- 
thesia is not so complete. In clinical practice, how- 
ever, refrigeration and a tightly applied tourniquel 
are usually employed, except in occasional cases 
where a reasonable hope of survival of the affected 
limb exists. Even in this situation a tourniquet may 
be applied to the refrigerated limb for some hours 
and perhaps several days, without compelling am- 
putation because of necrosis distal to the tourniquet 
It is necessary, therefore, to give some consideration 
to the role that the tourniquet plays in the improve- 
ment of the patient’s condition. First, toxic absorp- 
tion from a hopelessly traumatized limb or a septic 
limb is controlled. The tourniquet also plays a 
significant role in the control of shock resulting from 
a septic or traumatized limb, as shown in recent 
studies by Duncan and Blalock . 19 Lastly, the boon 
of adequate anesthesia by refrigeration is often lost 
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unless a tightly applied tourniquet has completely 
shut off available circulation, since successful chill- 
ing of tissues is directly proportioned to the degree 
of reduced blood flow. In our reported case of sepsis 
there can be no question that the immediate physio- 
logic amputation of the septic limb by a tight tourni- 
quet was highly useful in the control of toxic and 
septic absorption. 

Technic 

The essential points of technic with tourniquet 
and refrigeration have been fairly well established. 
The refrigeration of limbs has been secured by shaved 
ice, ice water, or electric or gas refrigeration units. 



Figure 3. Photograph, of the Refrigeration Box . 


A common device is to employ a rectangular box into 
which the affected limb can be placed, and then sur- 
rounded by ice. We secured a refrigeration box mod- 
eled after the one proposed by Gordon 50 (Fig. 3). 
Preliminary refrigeration by ice bags at the level of 
application of the tourniquet will suffice after a few 
minutes to permit a tight application of narrow 
8um>rubber tubing applied several times around the 
limb. Allen 51 states that a narrow tourniquet is more 
satisfactory than a broad one. Incomplete anesthesia 
may result if the tourniquet is not tightly applied, 
*mce it will be more difficult to refrigerate the tissue. 
The limb must be refrigerated to the level of the 
tourniquet. The desired level of temperature is about 
5°C. which will effectively chill the tissues without 
a ctualiy freezing them. Lake 35 has found that at a 
temperature of — 6°C. all metabolic processes are 
inhibited. Therefore the thermal level of refrig- 


eration is important, since actual freezing causes 
irreparable tissue damage, with the loss of large 
amounts of protein fluid at the site. 53 If saving the 
refrigerated limb is contemplated, actual freezing 
must be guarded against by skin-temperature read- 
ings. The temperature of the limb immersed in ice 
may be recorded by thermostat or by simple ther- 
mometers held against it. In a patient in good 
general condition, amputation through the lower 
thigh may be done with complete refrigeration anes- 
thesia after two and a half hours. Amputation just 
below the knee requires about two hours for satis- 
factory anesthesia. A progressively shorter time is 
required as one approaches the foot because of the 
diminished mass of the limb and the increased ease 
of thorough chilling. If the amputation is done 
within six hours of the application of the tourniquet, 
almost any level of amputation distal to the tourni- 
quet may be selected with confidence that healing 
will occur. If the tourniquet is to be left on longer 
than six hours, it should not be removed prior to 
operation, since overwhelming shock or generalized 
sepsis may result from its premature release. 9 When 
a tourniquet has been left on for longer than six 
hours, amputation must be done at or within a few 
inches of the level of the tourniquet. Refrigeration 
greatly prolongs the safe period during which a 
tight tourniquet may be applied. Jlence it is sug- 
gested that refrigeration is adaptable to wartime 
injuries of the extremities because it lengthens the 
safe period of tourniquet application and provides 
complete anesthesia for later surgery. 54 In poor risk* 
patients, the tourniquet may be left on for as long 
as two days while the general condition is being im- 
proved. Preliminary sedation may be administered 
prior to the operation, but oftentimes it is unneces- 
sary. Whiskey is a good sedative for elderly arterio- 
sclerotic patients. 

It is a common experience to obtain complete 
anesthesia by refrigeration and tourniquet only, 
without the use of any other agents. The two pro- 
cedures that test the adequacy of refrigeration 
anesthesia are the cutting of the sciatic nerve at 
midthigh and the sawing of the femur. Following 
operation, it has been recommended by Allen 10 that 
refrigeration of the stump be maintained by means 
of ice bags against a thin dressing, gradually reduc- 
ing the refrigeration over a period of several days. 
A number of writers 13 ’ 14 have commented on the 
fact that elderly, poor-risk patients are able to return 
to their rooms, sit up out of bed on the day of opera- 
tion, and eat their meals, in contrast to the usual 
weakness and depression of similar patients who 
have received spinal anesthesia for leg amputation. 
Wound healing is steady, although slower, with 
refrigeration. Stump sepsis is said to be lessened, 
presumably on the basis that postoperative wound 
drainage is usually more profuse, since the refrig- 
eration inhibits the normal agglutination of the 
wound margins. Haley u comments that a rise in- 
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postoperative temperature after an amputation done 
under refrigeration anesthesia is not so prolonged 
as after amputation under spinal anesthesia. 

Indications for Use 

Arteriosclerotic gangrene. This has been the most 
frequent lesion in which refrigeration anesthesia has 
been used. Two distinct types of cases have been 
treated. When amputation is inevitable in nontoxic 
patients in poor general condition, the application 
of a tourniquet and refrigeration have provided a 
quick, satisfactory anesthesia within several hours, 
accompanied by minimal reaction to the operative 
procedure. On the other hand, if spreading sepsis 
predominates in the arteriosclerotic limb, permanent 
and continuous refrigeration may be employed for a 
period of days while the general condition is being 
improved. 

Sepsis. Cases similar to the one reported in 
which a previously normal limb is the site of uncon- 
trollable sepsis have been infrequently reported. 
Refrigeration appears to be efficacious in forestalling 
the spread of sepsis. 

Military wounds. Allen and Crossman 21 have 
stated that tourniquet refrigeration provides freedom 
from pain, hemorrhage, shock and infection and 
allows either an immediate operation without .other 
anesthesia or long deferment of operation without 
harm, if such a step is indicated. They emphasize 
that the safe period for the application of the tour- 
niquet is greatly lengthened by refrigeration. They 
| point out that refrigeration is usually available on 
naval vessels, and that a 200-pound apparatus that 
can be operated by the motor of a truck will refrig- 
erate four to six limbs simultaneously. Bowers 26 
has related favorable experiences in the treatment 
of cases of vascular trauma of the extremities en- 
countered in a station hospital (Camp Gruber, 
Oklahoma). He found the fluorescein circulation- 
time test to be of value in the estimation of circula- 
tory adequacy in refrigerated limbs. Criteria of fail- 
ure of compensatory collateral circulation are listed. 

Miscellaneous. Holman 26 suggests that in cases of 
limb trauma accompanied by concussion of the 
main artery with subsequent segmental arterial 
spasm, initial refrigeration enhances the survival of 
such a limb. In the immersion-foot syndrome, the 
principle of refrigeration has been employed to pro- 
vide therapeutic cooling of hyperemic painful feet 
during the early stages. 27 - 28 Such cooling without 
actual refrigeration is also useful in cases of frost- 
bite, and we have recently treated a patient with 
moderately severe frostbite in this manner. Mock 29 
has successfully employed refrigeration anesthesia 
for the taking of skin grafts from the thigh. 


management of arteriosclerotic limbs with gangrene. 
A case is cited in which refrigeration anesthesia is 
favorably compared with general anesthesia. 

Refrigeration may also be employed successfully 
in certain cases of trauma or sepsis of the limbs. A 
case is reported in 'which it is suggested that life 
was saved by the employment of refrigeration and 
a tourniquet. 
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Summary 

The principle of refrigeration has been established 
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AN ERUPTIVE FEVER INVOLVING THE MOUTH AND EYES 
(STEVENS-JOHNSON’S DISEASE)* 

Report of a Case 
Robert C. Murphy, Jr., M.D.f 

NEW YORK CITY 


I N 1922, “a Dew eruptive fever associated with 
stomatitis and ophthalmia” was reported by 
Stevens and Johnson. 1 A score of similar cases have 
since been added to the literature, all with unwieldy 
names, such as “erythema multiforme bullosum 
with involvement of the mucous membranes of the 
eyes and mouth.** 2 No suitable name has been pro- 
posed for this disease, which appears, as cases accu- 
mulate, to merit recognition as a discrete syndrome. 
It is a bizarre disease of dramatic onset and course, 
and there are so many features common to each 
reported case that^it seems justifiable to separate 
them from 1 erythema multiforme and other estab- 
lished entities of this order. 

This disease is one of acute, sometimes fulminat- 
ing, systemic reaction with fever and prostration, 
erythematous generalized skin rash and severe 
.stomatitis, followed by sloughing. With occasional 
exceptions 3 the conjunctivas are involved. The usual 
period until resolution of the skin lesions is about 
three weeks. 2 All laboratory studies have revealed 
normal or variable findings, including blood-cell 
counts, blood cultures, 4 smears and cultures of le- 
sions, 4 * 6 a skm biopsy 6 and studies of the chemical 
constituents of the blood. 4 The suggestion that Vin- 
cent’s stomatitis may be associated etiologically 
with the disease 6 has not been confirmed. 2 

The following case is reported because it illus- 
trates clearly the most constant clinical findings of 
this disease. 

Case Report 

J. M., a 22-ycar-oId, unmarried man of Italian parentage, 
w *» admitted to St. Luke’s Hospital on February 5, 1943, 
complaining of blisters in his mouth that had^ first appeared 
2 days before admission, and had progressed since that time. 
He had had no previous illnesses, and had enjoyed excellent 
health except for a moderate tendency to upper respiratory 
infections. He had had a cough and mild malaise an the ^2 
^eeks previous to admission. He had recently used an elixir 
°f terpene hydrate and codeine, and had'taken a Jew tablets 
compounded of aspirin, acetphenetidin and caffeine, but no 
other drugs. He bad also gargled with a strong solution of 

‘he mediesl service of Dr. F. Warner Bishop. St. Luke’s Hospital, 
new York City. 

tFormerly, Intern, St. Luke’a Hospital. 


sodium chloride. The present illness began 3 days before 
admission with a swelling between the upper lip and gum, 
where the patient noticed burning on taking food. Later 
blisters began to appear on the buccal mucous membrane. 

Physical examination showed a well-developed and well- 
nourished, swarthy-skinned man who appeared comfortable. 
The temperature was 101 °F., the pulse 120, and the blood 
pressure 112/76. The conjunctivas were diffusely inflamed. 
The buccal mucous membrane, gums, palate and uvula were 
covered with many tight vesicles the size, shape and color of 
medium-sized pearls. There was also a small amount of red 
inflammatory reaction and sticky exudate about the urethral 
meatus. The rest of the examination was negative. 

Routine laboratory studies showed a normal cheat film and 
electrocardiogram. The urea nitrogen was normal, and a 
blood serologic test for syphilis was negative. The red-cell 
sedimentation rate was slightly elevated (33 mm. per hour), 
which may have been caused by the respiratory infection. 

The patient remained in the hospital for 17 days. During 

the first 2 c •’ r 

course. The 

ran a hectic , , 

grossed with striking speed during this time. AH the pearl- 
like vesicles in the mouth quickly ruptured, leaving a loose, 
dirty, whitish slough. By the 3rd day there was a massive 
slough several millimeters deep affecting the entire mucous 
membrane of the mouth and sparing only the tongue, which 
was heavily coated. This process extended out over the lips 
almost to the vermilion border. The surface thus uncovered 
was raw and angry red, and bled easily when.touched. The 
nasal mucous membrane sloughed in tne same, though a less 
dramatic, manner. Large blebs appeared on the glans penis 
and one on the corona, both also with superficial sloughs. Both 
conjunctivas were markedly inflamed, but no vesicles formed 
about the eyes. A sticky, scmipurulent exudate flowed con- 
tinually from the eyes On the arms and legs a few punctate 
red areas began to appear and expanded, and in the center 
of each a tight little vesicle appeared. These vesicles ripened 
into thin-wailed bullas, and eventually ruptured They were 
scattered over all four extremities, but spared the trunk and 
face. 

On the Sth day the temperature fell and the patient began 
to improve. He continued to recover gradually, although the 
sloughs in the mouth and on the penis were not complete 
before the 3rd week. Photographs taken on the day before 
discharge (the 16th day) snow the residuums on the lips 
(Fig. 1), buccal mucous membrane (rig. 2), legs (Fig. 3) and 
perns (Fig. 4). 

The blood — J « - J — 4 - 

white-cell col 
morphonucle. 

latter figure and the white-cell count as a whole gradually fell 
to normal. Blood cultures and aspiration cultures of the 
bullas were sterile. A conjunctival culture yielded Staphyl- 
ococcus aureus. Smears of the bullas were negative both for 
- ■* T r -cytes and for organ- 

.i ■ *,«• t ;ommon heavy metals 

... * ; ! : l -hour urine specimens. 



70 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Jan. 20, 1914 


The patient had had a mercury-amalgam tooth filling lH 
months previously, but no other significant metal or drug 



r*'". ,.<*k 
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% 



Figure 1. Late Lesions on the Lips. 

history could be elicited from either the patient or his dentist. 

The therapeutic measures employed included sulfadiazine 
in full doses for 5 days, the forcing of fluids, colonic irriga- 
tions, calcium gluconate intravenously and numerous salves. 


k 



Figure 2. Re-epithelializahon of the Lesions of the Buccal 
Mucous Membrane. 

washes and other local applications to the mouth, penis and 
eyes. 

At the end of 17 days the skin lesions had crusted and 
mostly fallen away with healing beneath, and before the end 
of the 4th week the scars were barely visible. 

Discussion 

Stevens and Johnson 1 outlined most of the fea- 
tures of this disease with their “two cases of an 
extraordinary, generalized, eruption with continued 
fever, inflamed buccal mucosa and severe pur- 


ulent conjunctivitis.” Although the skin lesions of 
these cases were not vesicular or bullous as in the pres- 
ent case and numerous others, 2-4 ’ 6 the appearance of 
the buccal mucosa was almost identical, with the 
formation of tight vesicles that ruptured and pro- 
gressed rapidly to a membranous slough. The exact 
appearance of the skin lesions, in fact, appears to 
vary somewhat- in different cases, and Stevens and 
Johnson even repudiated as inadequate the diagnosis 



Figure 3. Late Lesions on the Right Leg. 


of erythema multiforme. The reaction of the buccal 
mucous membrane is more characteristic. GinandesV 
description of the mouth lesions corresponds exactly 
with the picture presented on about the fourth hos- 
pital day, in the case above: “The entire buccal 
mucosa was red, ulcerated in spots and covered with 
a whitish pseudomembrane which was friable and 
appeared like ruptured bullas. These lesions varied 
in size and were surrounded by a zone of marked 
congestion. The hard and soft palates were dif- 
fusely mottled and similarly covered with greyish- 
white ^patches. ’ In almost every case in the litera- 
ture 1, •' 4 6 the conjunctivas were inflamed and pro- 
duced a sticky, purulent exudate, as in the case 
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herein described. The most serious sequela reported 
was panophthalmitis and total destruction of the 
eyes, in one of Stevens and Johnson’s patients. This 
complication is said to have occurred in several 
other cases . 2 There is only one previous report of 


Ficuke 4. Late Lesions on the Gians Penis and Corona. 

penile lesions , 6 although Ageloff 2 described massive 
vaginal involvement in a four-year-old girl. 

The disease is definitely in the pediatric sphere, 
tare exceptions being the case reported and that erf 
Levy . 3 The age limits are said to be twenty-two 
months and sixteen years . 2 With rare exceptions , 2 
the condition is found only in male children. 


Summary and Conclusions 


A case is presented that is typical of a growing 
number of cases being reported in the literature, 
known by such names as “erythema multiforme 
bullosum with involvement of the mucous mem- 
branes. “ This is one of a number of obviously 
unsatisfactory names, since it is unwieldy, the dis- 
ease is not typical of erythema multiforme, and it 
is the enanthem rather than the exanthem that 
seems to be its constant feature. The condition 
begins with a violent constitutional reaction with 
fever of abrupt onset and with marked prostration. 
A vesicular stomatitis develops, the vesicles rapidly 
burst, and a membranous slough forms that leaves 
a raw buccal and palatal surface behind it. There is 
almost invariably a diffuse conjunctivitis with a 
sticky, purulent exudate. This last feature may 
predispose to the most serious complication of the 
disease — panophthalmitis and permanent destruc- 
tion of the eyeballs and therefore constitutes, at the 
present stage of knowledge, the major point of thera- 
peutic or prophylactic departure. 

Nothing is known of the fundamental nature of 
the disease or of its etiology. Neither drugs nor 
Vincent’s organisms have been implicated, and no 
other factor of importance has even been suggested. 
The greatest progress to date is the recognition of 
the syndrome in its own right, by virtue of several 
isolated reports describing a closely similar picture. 
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PULMONARY ACTINOMYCOSIS 
Treatment with Sulfonamides 

Nahum R. Pillsbury, M.D. * and Joseph D. Wassersug, M.D.f 


SOUTH BRAINTREE. 

P ULMONARY actinomycosis is uncommon. At 
the Johns Hopkins Hospital only one case was 
found in 12,000 consecutive autopsies. 1 The prog- 
nosis is poor and most cases end fatally. 1-5 

The treatment of actinomycosis has in general 
been unsatisfactory. Iodine is the time-honored 
weapon against this fungus infection, but thymol, 
roentgen rays, a variety of vaccines and recently 
sulfonamides have been used. Masson 5 reported 
clinical cures in 2 cases of abdominal actinomycosis 
by roentgen-ray therapy, but, as a rule, roentgen- 
ray treatments are only partially effective or totally 
ineffective. Neuber 7 advocated “specific” vaccines, 
convalescent serums and autohemotherapy, but 
his practically 100 per cent cures still lack confirma- 
tion. 

Several recent reports have stressed the effective- 
ness of the sulfonamides even when other treat- 
ments were at best of only slight benefit. In a case 
of abdominal actinomycosis, Walker 8 reported 
healing three weeks after sulfanilamide was begun 
and after iodides had apparently proved of no value. 
ixMiller and Fell 9 tried thymol, potassium iodide and 
Bjroentgen rays, but their patient became progres- 
jjSrivcly worse. Sulfanilamide therapy was instituted 
and improvement was noted in one week. 

Sulfanilamide has also been used in pulmonary 
actinomycosis. Morton 4 reviewed a case that failed 
to improve with 400 gr. of potassium iodide daily 
and roentgen-ray treatments. He stated that sul- 
fanilamide and promin made a definite improvement 
in the general condition, whereas potassium iodide, 
even in massive doses, was of only moderate value. 
Of several different treatments used by Dobson, 
Holman and Cutting, 10 sulfanilamide seemed to 
be the most effective therapeutic agent. Wilkin- 
son 11 also obtained good results with sulfanilamide 
and recommended that it be given for several weeks, 
if necessary. Temporary benefit was obtained by 
Schneider and Finucane,® but their patient died 
of complications resulting from pneumothorax and 
not from actinomycosis. 

Sulfapyridine has been employed effectively in 
both abdominal and pulmonary actinomycosis. 
Ogilvie 12 treated a young girl with abdominal 
actinomycosis by massive doses of potassium iodide, 
but she failed to improve. Sulfapyridine was then 
given and the response was so favorable that the 
drug was discontinued in thirteen days. Mitchell 13 
tried tincture of iodine and oral actinomycotic vac- 

♦Superintendent, Norfolk County Hospital, South Braintree 

fAssistant physician, Norfolk' County Hospital, South Braintree, 
Massachusetts. 
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cine, with no success. Sulfapyridine brought about 
prompt healing of sinuses and apparent clinical cure. 

The following case of pulmonary actinomycosis is 
reported not only because of the rarity and serious- 
ness of this disease, but more especially because 
sulfonamides appeared to be of considerable thera- 
peutic value. 

Case Report 

T. M. C. a. 29-year-o\d housewife, vras first admitted on 
September 4, 1940, after a chest roentgenogram, taken 
because of a tuberculous husband, had revealed tuberculosis. 
The past history disclosed incision of the cervical lymph 
nodes in 1930 and pleurisy 4 months before admission. 

Physical examination was essentially negative except for 
a scar on the right side of the neck and fine rales in the left 
axilla. A roentgenogram showed areas of increased density 
in both lungs at the level of the first anterior intercostal space. 
The urine was negative. Blood examination revealed slight 
anemia. The sedimentation rate was increased. A Mantoux 
test was positive. The sputum was negative for tubercle 
bacilli, but a gastric specimen was positive by guinea-pig 
inoculation.. On November 11, the patient left the hospital 
against advice. ' 

On April 1, 1942, the patient was readmitted because of 
pain and swelling in the left chest wall, fever and marked loss 
of weight. One and a half months before re-entry she had 
gone to another hospital because of a pain in the left chest 
of 1 month’s duration. While there, the left pleural cavity 
was incised and 2 cc. of thick pus was obtained. On re-entry, 
the patient appeared extremely ill, thin and pale. A 2-cm. 
scar was present just below the inferior angle of the left 
scapula, and a fluctuant hot swelling extended from this 
point downward to the tenth rib. A roentgenogram of the 
chest showed a density consistent with fluid in the left intra- 
pleural space and fibrosis in the left first intercostal space. 
The temperature was 10TF., the pulse 140, and the respira- 
tions 28. The urine was negative. The red-cell count was 
3,900,000 the hemoglobin 76 per cent, and the white-cell 
count 10,500. A blood Hinton test was negative. The sputum 
and gastric contents, were negative for tubercle bacilli by 
concentration and guinea-pig inoculation. 

The day following admission, 2cc. of thick pus was obtained 
by aspiration of the chest abscess. This pus proved negative 
for tubercle bacilli by smear, culture and guinea-pig inocula- 
tion., but a smear and culture showed Actinomyces hominis- 
Aspiration was repeated on April 10, and 150 cc. of pus con- 
taining numerous sulfur granules was obtained. Within the 
next 2 weeks four sinuses developed at the site of the abscess. 
In May the patient developed a productive cough, and sulfur 
granules were found in the sputum. Potassium iodide was 
begun on May 1 and the dosage was gradually increased to 
3 gm. daily. 

Abscesses and sinuses then began to appear on the left 
anterior chest wall and the general condition became worse. 
On May 22, the patient’s name was placed on the danger list. 
The red-cell count was 3,500,000, the hemoglobin 66 per 
cent, and the white-cell count 22,000, with 86 per cent neutro- 
phils, 7 per cent lymphocytes, 4 per cent monocytes and 3 
per cent eosinophils. Sulfanilamide (6 gm.) was given that 
day. The next day the dose was reduced to 4 gm. From 
May 24 to June 12 the patient received 3 gm. daily.' Abscesses 
were aspirated on two additional occasions in May and June. 
Actinomycotic sulfur granules were still present. The patient 
improved clinically, however, and on June 6 potassium iodide 
was discontinued. On June 25, her name was removed from 
the danger list. 

The patient’s condition during July appeared stationary. 
Six chest sinuses were still draining. Sulfanilamide (4 gm. 


Vol. 230 No. 3 


ACTINOMYCOSIS OF CHEST — PILLSBURY AND WASSERSUG 


73 


daily) was resumed on July 23 and continued until August IS, 
when sulfathiazole was substituted. This was not tolerated 
and was discontinued after 2 days Potassium iodide (2 gra. 
daily) had been resumed on July 23, and the dosage was grad- 
ually increased so that by August 29 the patient was receiv- 
ing 9.3 gra. dailv. Iodides were discontinued on September 13 
because of a rash on the chin, but were resumed in gradually 
increasing doses so that by October 1 10.6 gm. daily was being 
given. The iodides were continued during the remainder of 
the hospitalization. 

The temperature and pulse showed small but almost daily 
elevations during the summer, and soreness in the left chest 
was again noted. Sulfadiazine (4 gm. daily) was begun on 
September 12. Drainage from the sinuses decreased, and 


tuberculosis merely because the common pyogenic 
organisms cannot be found in the pus. Even in a 
case such as the present one, where there was a 
proved antecedent history of tuberculosis, a search 
should be made for fungi as well as tubercle bacilli 
and pyogenic bacteria. 

Since 1938 at least 5 cases of pulmonary actinomy- 
cosis have been reported in which arrest or cure of 
the disease has been attributed largely, if not 
wholly, to sulfonamide therapy. The impression 



Fj cure 1. General Trend S <>/ Temperature, Pulse and Respirations, with Accompanying Therapy. 


improvement 5' * L - **•-* - — - r * 5 — -i- remarkable that 

sulfadiazine .. ■ ■ ■ - \\ 16 

In addltio- ■ ■ - . " - tides, the patient 

received ferrous sulfate for her anemia and vitamins to supple- 
ment the diet. Blood-cell counts and urine eramination# 
were made almost ‘ “ ’ » ” * *’ levels were 

determined at free ■ ■ ontinued to 

improve and the ■ all but one 

appeared entirely ■ ■ owed out of 

bed, and on March 1, 1943, she was discharged. 

Figure^ 1 abows the general trends of the temperature, pulse 
and respirations during the entire period of illness, as well as 
the therapy. 

At a follow-up examination on January 8. 1944, the patient 
*elt well and had gained fourteen pounds. She denied cough, 
expectoration or pain. The sinuses had bec n dry for more than 
6 months, and she had been working for 4 months. She was 
continuing to take S.3 gm. of potassium iodide daily. A chest 
roentgenogram was essentially negative except for an area 

pleu »n the left base that was apparently due to thickened 

Discussion 

Because of its rarity, the diagnosis of pulmonary 
actinomycosis is frequently missed. Sulfur granules 
not always present in the sputum or in the 
pleural exudate, and even when they are they may 
not be evident on casual inspection- One must not 
assume that a chest abscess or empyema is due to 


gained from a study of the case reported in this 
article is that improvement and recovery were 
definitely enhanced, if not actually brought about, 
by the use of sulfonamides. Since iodides were also 
given almost throughout the hospital stay, it is 
impossible to offer incontestable proof that the 
sulfonamides alone were responsible for the patient’s 
recovery. 

Because iodides in massive doses have been so 
long regarded as an aid in the treatment of actinomy- 
cosis, there is a natural reluctance to abandon them 
entirely for newer methods of treatment- If iodides 
are of value at all, their worth is augmented by 
sulfonamides. It appears likely, however, that sul- 
fonamides are more effective than iodides and may 
soon replace them entirely in the therapy of actino- 
mycosis. 

An interesting side light on this case is that the 
patient, who had a proved history of tuberculosis, 
received more than 1800 gm. of potassium iodide 
in a period of seven months without any evidence 
of reactivation of the tuberculosis. In an arrested 
case of tuberculosis iodine should apparently not 
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P ULMONARY actinomycosis is uncommon. At 
the Johns Hopkins Hospital only one case was 
found in 12,000 consecutive autopsies. 1 The prog- 
nosis is poor and most cases end fatally. 1 " 6 

The treatment of actinomycosis has in general 
been unsatisfactory. Iodine is the time-honored 
weapon against this fungus infection, but thymol, 
roentgen rays, a variety of vaccines and recently 
sulfonamides have been used. Masson 6 reported 
clinical cures in 2 cases of abdominal actinomycosis 
by roentgen-ray therapy, but, as a rule, roentgen- 
ray treatments are only partially effective or totally 
ineffective. Neuber 7 advocated “specific” vaccines, 
convalescent serums and autohemotherapy, but 
his practically 100 per cent cures still lack confirma- 
tion. 

Several recent reports have stressed the effective- 
ness of the sulfonamides even when other treat- 
ments were at best of only slight benefit. In a case 
of abdominal actinomycosis, Walker 8 reported 
healing three weeks after sulfanilamide was begun 
and after iodides had apparently proved of no value, 
b Miller and Fell 9 tried thymol, potassium iodide and 
■roentgen rays, but their patient became progres- 
sively worse. Sulfanilamide therapy was instituted 
and improvement was noted in one week. 

Sulfanilamide has also been used in pulmonary 
actinomycosis. Morton 4 reviewed a case that failed 
to improve with 400 gr. of potassium iodide daily 
and roentgen-ray treatments. He stated that sul- 
fanilamide and promin made a definite improvement 
in the general condition, whereas potassium iodide, 
even in massive doses, was of only moderate value. 
Of several different treatments used by Dobson, 
Holman and Cutting, 10 sulfanilamide seemed to 
be the most effective therapeutic agent. Wilkin- 
son 11 also obtained good results with sulfanilamide 
and recommended that it be given for several weeks, 
if necessary. Temporary benefit was obtained by 
Schneider and Finucane, 6 but their patient died 
of complications resulting from pneumothorax and 
not from actinomycosis. 

Sulfapyridine has been employed effectively in 
both abdominal and pulmonary actinomycosis. 
Ogilvie 12 treated a young girl with abdominal 
actinomycosis by massive doses of potassium iodide, 
but she failed to improve. Sulfapyridine was then 
given and the response was so favorable that the 
drug was discontinued in thirteen days. Mitchell 13 
tried tincture of iodine and oral actinomycotic vac- 
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cine, with no success. Sulfapyridine brought about 
prompt healing of sinuses and apparent clinical cure. 

The following case of pulmonary actinomycosis is 
reported not only because of the rarity and serious- 
ness of this disease, but more especially because 
sulfonamides appeared to be of considerable thera- 
peutic value. 

Case Report 

T. M. C. a 29-year-old housewife, was first 'admitted on 
September 4, 1940, after a chest roentgenogram, taken 
because of a_ tuberculous husband, had revealed tuberculosis. 
The past history disclosed incision of the cervical lymph 
nodes in 1930 and pleurisy 4 months before admission. 

Physical examination was essentially negative except foi 
a scar on the right side of the neck and fine rales in the left 
axilla. A roentgenogram showed areas of increased densit) 
in both lungs at the level of the first anterior intercostal space 
The urine was negative. Blood examination revealed slight 
anemia. The sedimentation rate was increased. A Mantou: 
test was positive. The sputum was negative for tubercli 
bacilli, but a gastric specimen was positive by guinea-pi| 
inoculation. _ On November 11, the patient left the hospita 
against advice. < 

On April 1, 1942, the patient was readmitted because o 
pain and swelling in the left chest wall, fever and marked los 
of weight. One and a half months before re-entry she hai 
gone to another hospital because of a pain in the left dies 
of 1 month’s duration. While there, the left pleural cavit 
was incised and 2 cc. of thick pus was obtained. On re-entry 
the patient appeared extremely ill, thin and pale. A 2-cn 
scar was present just below the inferior angle of the lei 
scapula, and a fluctuant hot swelling extended from thi 
point downward to the tenth rib. A roentgenogram of th 
chest showed a density consistent with fluid in,the left intr. 
pleural space and fibrosis in the left first intercostal spaci 
The temperature was 101° F., the pulse 140, and the respir; 
tions 28. The urine was negative. The red-cell count \vs 
3,900,000 the hemoglobin 76 per cent, and the white-ce 
count 10,500. A blood Hinton test was negative. The sputui 
and gastric contents were negative for tubercle bacilli b 
concentration and guinea-pig inoculation. 

The day following admission, 2cc. of thick pus was obtaine 
by aspiration of the chest abscess. This pus proved negatit 
for tubercle bacilli by smear, culture and guinea-pig inocul 
tion, but a smear and culture showed Actinomyces hoinint 
Aspiration was repeated on April 10, and 150 cc. of pus col 
taining numerous sulfur granules was obtained. Within tl 
next 2 weeks four sinuses developed at the site of the absces 
In May the patient developed a productive cough, and sulfi 
granules were found in the sputum. Potassium iodide w 
begun on May 1 and the dosage was gradually increased 1 
3 gm. daily. 

Abscesses and sinuses then began to appear on the le 
anterior chest wall and the general condition became wors 
On May 22, the patient’s name was placed on the danger lis 
The red-cell count was 3,500,000, the hemoglobin 66 p 
cent, and the white-cell count 22,000, with 86 per cent neutr 
phils, 7 per cent lymphocytes, 4 per cent monocytes and 
per cent eosinophils. Sulfanilamide (6 gm.) was given th 
day. The next day the dose was reduced to 4 gm. Fro 
May 24 to June 12 the patient received 3 gm. daily. Abscess 
were aspirated on two additional occasions in May and Jun 
Actinomycotic sulfur granules were still present. The patie 
improved clinically, however, and on June 6 potassium iodi< 
was discontinued. On June 25, her name was removed fro 
the danger list. 

. The patient’s condition during July appeared stationary 
Six chest sinuses were still draining. Sulfanilamide (4 gm 
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= and hernia in scar -\vas markedly less in the trans- 
verse group. These writers stress a great diminution 
“ in postoperative pain and discomfort. They state 
J that Baudelocque 4 advocated the transverse ap- 
\: proach nearly one hundred and twenty-five years 
a ago, and used it in cesarean section. 

Since Pfannenstiel, p in 1900, advocated a trans- 
verse approach to pelvic surgery, there have been 
' numerous advocates of some modification of the 
- method to the abdominal cavity in general. Single- 
* ton and Blocker 6 made an exhaustive study of the 
« anatomical approaches to abdominal viscera in 
relation to wound disruption. Although their in- 
cisions were not quite what is interpreted as trans- 
1 verse, they were intended to accomplish much 
L ‘ the same purpose. Gurd 7 has strongly advocated 
the transverse approach to the exclusion of 
all others. Farr 8 has also contributed much to 
the subject. 

The use of transverse incisions has been adopted 
in some clinics with considerable regularity, whereas 
in others it has been used sporadically. At the 
Massachusetts General Hospital it is believed that 
many lesions are more easily handled through this 
approach. There are many patients whose wide- 
flaring costal angle make a transverse incision 
desirable for lesions of the upper abdomen. In the 
patient with a narrow, elongated costal angle, better 
exposure to the upper regions of the abdomen can 
be obtained through a long paramedian incision. 
With the use of nonabsorbable suture material, care- 
ful avoidance of nerve damage, absence of drainage 
through the wound, proper closure and the elimina- 
tion of postoperative distention and vomiting, there 
. will be less choice between the two methods. 

h\Uziinal Trauma 

Intestinal trauma during laparotomy has been 
properly condemned by Martland. 9 He found the 
imprints of forceps, used by the surgeon in return- 
ing the small intestine to the abdominal cavity, at 
autopsy in 2 cases. In one case, 1500 cc. of blood 
that had come from such injuries was found in the 
lumen of the bowel. In another, he found more than 
forty of these imprints on the small bowel. In both 
cases, the surgeon had used a form of intestinal 
forceps devised for other purposes. They Were of the 
kind that take a wide bite in the intestinal wall, 
producing a crushing defect that destroys the mucosa 
and submucosa. Such instruments are of little value 
for any purpose in intestinal surgery, and should 
never be used to grasp a segment of bowel that is not 
to be resected. Since instruments of this type are 
available, the only safe dictum seems to be to use no 
*nstrument in handling the intestine either during 
‘exploration or in returning the bowel to its natural 
Position. Better anesthesia and the proper use of 
gloved hand and abdominal retractors will eliminate 
the need of a more traumatizing technic. 


Drainage of Peritoneal Cavity 

Drainage of the peritoneal cavity has been 
criticized by Cutler. 10 It is amazing that there is 
still fixed in the minds of many surgeons the belief 
that the peritoneal cavity can be drained. When 
there is widespread abnormal fluid within the ab- 
domen, it must be realized that adequate drainage 
to tfie outside is almost impossible to establish. 
The temptation is too great to resist, however, and 
is apt to lead to the establishment of some variety 
of foreign body from the depth of the cavity to the 
periphery. That a certain amount of the fluid con- 
tents surrounding the intestines can be led off for a 
short period of time is acknowledged. That these 
so-called “drains” not only fail to reduce the in- 
cidence of residual abscess but are an extra hazard, 
in that they form the basis of point obstruction to 
the bowel by adhesive bands, is obvious to all who 
have followed the course of these cases. 

One does better to remove contaminated or irri- 
tating fluids, such as duodenal or gastric contents 
from acute perforation and bile, when such has 
escaped widely, by means of the suction tip. Closing 
the source of the leak is important if this has not * 
already been spontaneously accomplished. In diffuse 
peritonitis of the inflammatory type seen in per- 
forated appendicitis, one can seldom aid in the 
recovery by the establishment of drains to the gut- 
ters and the pelvis, as is so often practiced. Much 
can be accomplished by the drainage of a localized 
abscess or an area where leakage may take place. 
Care must be used to avoid contact with a suture 
line or it will leak in a disconcerting manner; also, 
material used for drainage must not come in contact 
with the small bowel. 

Care should be used to place drains from the bil- 
iary system away from the main wound if possible. 
Needless wound infection, dehiscence and hernia in 
the scar can thus be avoided. 11 The suction method 
of Chaffin 12 has been used at the Massachusetts 
General Hospital to hasten the resolution of an 
abscess cavity. Our experience with this method 
in bile peritonitis has met with less success. It is, ^ 
however, a logical method of carrying off the dis- 
charges of a fistulous tract and has much to com- 
mend it. 

Chemotherapy 

Chemotherapy is justifiably credited with im- 
proving the results in gastrointestinal surgery* 
Anglem and Clute 13 believe that it decreased the 
mortality rate in 75 consecutive cases of resections. 
They have reduced the amount of the drug used 
intraperitoneally from about 15 to about 5 gm. 
They dust the suture line With sulfanilamide powder 
and use some in the abdominal wall. The use of this 
method around the suture line has also been ap- 
proved by Whipple. 14 
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be withheld for fear of activation of the disease if 
indications for its use exist. 

Summary and Conclusion 

A case of pulmonary actinomycosis, in a patient 
with arrested pulmonary tuberculosis, is reported 
in which the sulfonamides apparently resulted in 
a cure. 

The sulfonamides appear to be a valuable aid in 
the treatment of pulmonary actinomycosis, if not 
actually a specific cure. Iodides seem to be of less 
value than either sulfanilamide or sulfadiazine. 

After this articlfc had been submitted for publication, 2 
cases of actinomycosis were reported in which sulfadiazine 
was the only medication employed. 1 -'’ IS In both, apparent 
cure of the disease was attributed to the sulfadiazine. 
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MEDICAL PROGRESS 


ABDOMINAL SURGERY 

Arthur W. Allen, M.D.* 

BOSTON 


R ECENT advances in the field of abdominal 
surgery are numerous. They will be reviewed 
under a general heading and under others according 
to the involved viscus. 

General Considerations 

Anesthesia 

The use of barbiturates in conjunction with other 
forms of anesthesia has been a popular development. 
Preliminary sedation has gradually changed from 
the morphine-and-scopolamine method toward more 
reliable and safer drugs. Avertin is being used much 
less extensively than heretofore, since other agents 
have proved to be more satisfactory. 

In an attempt to determine the value of bar- 
biturates in the reduction or delaying of shock under 
conditions of trauma similar to war wounds, Beecher,' 
McCarrell and Evans 1 have reported the results of 
their experiments. In anesthetized ' animals, bar- 
biturates delay shock from trauma producing de- 
hydration or plasma loss, but not shock from 
hemorrhage. These authors further state that up 
to the time of the publication of their paper there 
were no data available to support the theory that 
barbiturates delay shock in the unanesthetized 
patient. 

i Anderson, Mousel and Mayo 2 have compared a 
group of patients operated on for lesions of the 
colon by two methods of supplementing spinal 

‘Lecturer in surgery, Harvard Medical School; chief. East Surgical 
Service, Massachusetts General Hospital. 


anesthesia. When supplementary inhalation 'anes- 
thesia was used, three times as many patients 
vomited and there was a 12 per cent mortality rate, 
whereas in a similar group of patients given a 2.5 
per cent solution of Pentothal Sodium intravenously 
and 100 per cent. oxygen by inhalation, only 5 per 
cent died. The average total amount of Pentothal 
Sodium given was slightly less than 1 gm. Quick 
recovery from anesthesia and absence of nausea were 
believed to play a distinct role in the better results. 

This method has been used with and without 
oxygen at the Massachusetts General Hospital, and 
there seems to be little difference in the results un- 
less the patient is nauseated early in the procedure. 
When this occurs, the addition of oxygen is of great 
benefit. It is probable that the total dose of Pen- 
tothal Sodium can be reduced by the use of oxygeu> 
and also that there is a more rapid elimination of 
the drug. It is extremely desirable to prevent actual 
vomiting , since inspiration pneumonitis must be 
avoided. .Oxygen inhalation appears to be harmless 
and probably should be used routinely in this 
combination. 

Transverse Incisions 

Transverse incisions are championed by Rees 
and Coller. 3 They compare 225 patients operated 
on for abdominal lesions through transverse in- 
cisions with 346 in whom the vertical approach was 
used. Pulmonary complications occurred in 9.5 per 
cent of the transverse group, as compared with 26 
per cent in the vertical. The incidence of dehiscence 
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and hernia in scar was markedly Jess in the trans- 
verse group. These writers stress a great diminution 
in- postoperative pain and discomfort. They state 
that Baudelocque 4 advocated the transverse ap- 
proach nearly one hundred and twenty-five years 
ago, and used it in cesarean section. 

Since Pfannenstiel,* in 1900, advocated a trans- 
verse approach to pelvic surgery, there have been 
numerous advocates of some modification of the 
method to the abdominal cavity in general. Single- 
ton and Blocker 6 made an exhaustive study of the 
anatomical approaches to abdominal viscera in 
relation to wound disruption. Although their in- 
cisions were not quite what is interpreted as trans- 
verse, they were intended to accomplish much 
the same purpose. Gurd 7 has strongly advocated 
the transverse approach to the exclusion of 
all others. Farr 8 has also contributed much to 
the subject. 

The use of transverse incisions has been adopted 
in some clinics with considerable regularity, whereas 
in others it has been used sporadically. At the 
Massachusetts General Hospital it is believed that 
many lesions are more easily handled through this 
approach. There are many patients whose wide- 
flaring costal angle make a transverse incision 
desirable for lesions of the upper abdomen. In the 
patient with a narrow, elongated costal angle, better 
exposure to the upper regions of the abdomen can 
be obtained through a long paramedian incision. 
With the use of nonabsorbable suture material, care- 
ful avoidance of nerve damage, absence of drainage 
through the wound, proper closure and the elimina- 
tion of postoperative distention and vomiting, there 
will be less choice between the two methods. 

Intestinal Trauma 

Intestinal trauma during laparotomy has been 
properly condemned by Martland. 9 He found the 
imprints of forceps, used by the surgeon in return- 
ing the small intestine to the abdominal cavity, at 
autopsy in 2 cases. In one case, 1500 cc. of blood 
that had come from such injuries was found in the 
lumen of the bowel. In another, he found more than 
forty of these imprints on the small bowel. In both 
cases, the surgeon had used a form of intestinal 
forceps devised for other purposes. They were of the 
kind that take a wide bite in the intestinal wall, 
producing a crushing defect that destroys the mucosa 
and submucosa. Such instruments are of little value 
for any purpose in intestinal surgery, and should 
never be used to grasp a segment of bowel that is not 
to he resected. Since instruments of this type are 
available, the only safe dictum seems to be to use no 
instrument in handling the intestine either during 
-exploration or in returning the bowel to its natural 
position. Better anesthesia and the proper use of 
gloved hand and abdominal retractors will eliminate 
the need of a more traumatizing technic. 


Drainage of Peritoneal Cavity 

Drainage of the peritoneal cavity has been 
criticized by Cutler. 10 It is amazing that there is 
still fixed in the minds of many surgeons the belief 
that the peritoneal cavity can be drained. When 
there is widespread abnormal fluid within the ab- 
domen, it must be realized that adequate drainage 
to the outside is almost impossible to establish. 
The temptation is too great to resist, however, and 
is apt to lead to the establishment of some variety 
of foreign body from the depth of the cavity to the 
periphery. That a certain amount of the fluid con- 
tents surrounding the intestines can be led off for a 
short period of time is acknowledged. That these 
so-called “drains” not only fail to reduce the in- 
cidence of residual abscess but are an extra hazard, 
in that they form the basis of point obstruction to 
the bowel by adhesive bands, is obvious to all who 
have followed the course of these cases. 

One does better to remove contaminated or irri- 
tating fluids, such as duodenal or gastric contents 
from acute perforation and bile, when such has 
escaped widely, by means of the suction tip. Closing 
the source of the leak is important if this has not * 
already been spontaneously accomplished. In diffuse 
peritonitis of the inflammatory type seen in per- 
forated appendicitis, one can seldom aid in the 
recovery by the establishment of drains to the gut- 
ters and the pelvis, as is so often practiced. Much 
can be accomplished by the drainage of a localized 
abscess or an area where leakage may take place. 
Care must be used to avoid contact with a suture 
line or it will leak in a disconcerting manner; also, 
material used for drainage must not come in contact 
with the small bowel. 

Care should be used to place drainsfrom the bil- 
iary system away from the main wound if possible. 
Needless wound infection, dehiscence and hernia in 
the scar can thus be avoided. 11 The suction method 
of Chaffin 12 has been used at the Massachusetts 
General Hospital to hasten the resolution of an 
abscess cavity. Our experience with this method 
in bile peritonitis has met with less success. It is, ^ 
however, a logical method of carrying off the dis- 
charges of a fistulous tract and has much to com- 
mend it. 

Chemotherapy 

Chemotherapy is justifiably credited with im- 
proving the results in gastrointestinal surgery. 
Anglem and Clute 13 believe that it decreased the 
mortality rate in 75 consecutive cases of resections. 
They have reduced the amount of the drug used 
intraperitoneally from about 15 to about 5 gm. 
They dust the suture line with sulfanilamide powder 
and use some in the abdominal wall. The use of this 
method around the suture line has also been ap- 
proved by Whipple, 14 
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Loria 16 has compared the results in 100 con- In 40 cases thus treated, there were no recurrences, 
secutive cases of gunshot wound of the abdomen It is doubtful that the results by this method will 
treated at the Charity Hospital in New Orleans, prove to be any better than the commonly prac- 
Forty-nine patients received chemotherapy, with a ticed procedure of closing the femoral opening by 
mortality rate of 18 per cent; 51 had no chemo- approximating the ligaments from the cephalward 
therapy, and 51 per cent of them died. border of the inguinal, ligament. That the new 

All writers are in agreement that proper use of method requires less dissection is obvious, and it 
the sulfonamide drugs has been beneficial in deal- may be adopted to advantage by those who prefer 
ing with surgical lesions prone to give rise to trouble to expose the femoral ring only from below, 
from infection. The manner of use of these agents Stomach 

is changing as experience accumulates. In order to Q asir j c m cer 
avoid some of the serious complications of the drug, 

it is well to weigh the evidence carefully. The rela- Gastric ulcer has been analyzed by Judd and 
tively soluble sulfanilamide is absorbed from the Priestley 18 on the basis of treatment at the Mayo 
peritoneal cavity with great rapidity. The trans- Clinic. They found that slightly less than half the 
mission of large amounts of this drug through the patients treated medically had satisfactory results, 
portal system may account for the liver damage whereas only 1 patient of 162 treated surgically was 
often noted. That many patients rapidly recover dissatisfied. None of the patients operated on devel- 
from jaundice that occurs is admitted, but if this oped anastomotic ulcer. The operative mortality 
concentration can be avoided it is obvious that the was 2.5 per cent. Ten per cent of the cases diagnosed 
patient has less to combat in his fight for recovery, and treated as benign ulcer proved to be cancer. 
The less soluble drugs should probably not be used This study is in accord with experience at the 
in the peritoneal cavity, since there must be some Massachusetts General Hospital. 20 We found our 
foreign-body reaction from them before absorption percentage of diagnostic errors to be 14 per cent, 
takes place. The mortality rate for gastrectomy for gastric ulcer 

The use of these chemical agents in abdominal is less than that for a similar procedure for duodenal 
wounds has met with less enthusiasm than formerly ulcer because the duodenal stump creates no prob- 
and probably will eventually be entirely abandoned. lem. We also found that cancer of the stomach, 
Although the bacteriostatic effect within the poten- thought to be ulcer at the time of operation, gave 
tially contaminated wound may appear helpful in a 40-per-cent chance of a five-year cure, as corn- 
some cases, there has resulted delayed wound in- pared with a 21-per-cent chance in clinical cancer, 
jj- fection that is more troublesome than the earlier It is our belief that gastric ulcer must be considered 
^ form noted before chemotherapy was known. It on a different basis than duodenal ulcer, and that 
IB seems likely that delayed closure of the skin and the management of the two lesions is quite opposed. 
W fat layers, as emphasized by Coller and Valk, 16 is a Duodenal ulcer is primarily a medical problem, 
better method of meeting the situation. whereas gastric ulcer is primarily a surgical one. If 

Since it is known that a high concentration can the term “peptic ulcer” could be abandoned, there 
be quickly obtained by the intravenous use of sulfa- would be less confusion. Too many cases of early 
diazine and that tissue fluids carry essentially the cancer of the stomach are being treated as peptic 
same concentration as that of the blood stream, 17 ulcer, the true nature of the lesion being manifested 
it seems likely that wide application of the principle only when cure is impossible, 
is indicated. This method of chemotherapy in 
abdominal surgery, to the exclusion of all others, ^ ancer 
, has been used at the Massachusetts General Hos- Cancer of the stomach continues to lead the list 
pital for over a year, and we are better satisfied with for deaths from cancer in this country. Greater at- 
the results. tention must be given to the education of the pub- 

F emoral Hernia llc an . d °/ physicians concerning the early symptoms 

of this disease. So far, surgery offers the onlyi method 
Femoral hernia has been difficult to cure. The of cure. In spite of the increased scope of surgery) 
recurrence rate in most clinics is several times that there still remain a large majority of these victims 
for inguinal^ hernia. Moore 18 reports on the results appearing too late for help. 

from the New ^ork Hospital and recommends a De Amesti, 21 of Santiago, analyzed 107 consecu- 
new approach. An incision is made over the lower tive cases of cancer of the stomach personally 
third of the inguinal canal, and dissection is carried treated. He was able to accomplish partial gas- 
deep and to the inferior border of Pouparts liga- trectomy in 43 and total gastrectomy in 9. This is 
ment. In this manner, the lower borders of the in- a higher resectability rate than can usually be 
guinal ligament and ^Cowper s ligament are ade- carried out in such patients seen in the United 
quately exposed. These structures can be approxi- States. 

mated with three mattress sutures of silk in such a Pack and McNeer 22 have collected 303 cases oi 
manner as effectively to close the femoral opening, total gastrectomy for cancer. The technic is now 
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well established, and there are undoubtedly hundreds 
of unreported cases. Members of the staff of the 
Massachusetts General Hospital alone have done, 
more than 100 total gastrectomies. Eleven of these 
were high lesions involving the cardia and lower 
esophagus and were accomplished transthoracically. 
Many of these appeared unfavorable from the 
standpoint of nodal involvement and extension of 
the disease to neighboring structures. The mor- 
tality rate is lower than formerly, the extent of the 
procedure has increased, and the respites have well 
justified the effort. 

Farris, Ransom and Coller 25 followed their pa- 
tients surviving total gastrectomy from the stand- 
point of nutrition and hematopoiesis. Five of the 
29 patients operated on since 1937 failed to survive 
the procedure, with only 2 deaths in the last 19. 
These writers state that there is no experimental 
evidence to support the clinical impression that 
pernicious anemia may follow total gastrectomy. 
They carefully checked the digestion in a woman of 
'forty living for over four years after total gas- 
trectomy. She did have a tendency to develop 
hypochromic microcytic anemia. The loss of the 
.stomach, it is stated, interferes with the metabolism 
of iron, and , anemia is easily controlled by the 
periodic administration of ferrous sulfate. The 
stomach does not play an essential role in the diges- 
tion of fat and protein. Glucose is absorbed more 
rapidly than normal in these patients. The mobility 
of the intestinal tract is finally decreased in spite of 
the fact that some of the patients have diarrhea 
immediately after operation. This is doubtless due 
to the tendency to feed carbohydrates in the early 
days. A high-protein and low-carbohydrate diet is 
recommended. « 

Balfour 54 found that gastrectomixed rats did not 
gain weight on their usual diet. If, however, he fed 
them rat stomachs, their weight increased and their 
anemia improved. 

Polypoid Lesions 

Polypoid lesions of the stomach have been well 
analyzed by Spriggs and Marxer 56 in a complete 
issue of the British Quarterly Journal of Medicine . 
The differential diagnosis of true adenomatous 
polyps and polypoid gastritis is illustrated by case 
reports, drawings and roentgenograms. They include 
leiomyomatous lesions in their study. Attention is 
called to the neoplastic nature of true polypoid 
tumors as compared with the inflammatory origin 
of polyps found in gastritis. The ratio of malignant 
Regeneration was lower than that found at the 
Massachusetts General Hospital 28 and by Pearl and 
Brunn. 27 The latter investigators, in a second analy- 
sis of the subject, 'have collected 84 cases of multiple 
gastric polyposis and added 3 cases of their own. 
In their group, as in ours, "bleeding was the rule and 
a chlorhydria was present in almost every case. In 
19 of 37 cases with sufficient data, malignant 


degeneration had occurred. This is ‘higher than the 
41 per cent of malignant degenerations found in our 
series. Although some of these cases, as well as 
those reported by Spriggs and Marxer, were followed 
for many years without evidence of cancer, it is 
agreed by all that resection of the involved segment 
is the rational treatment. 

Duodenum 

Heuer and Holman 28 have challenged the usually 
accepted theory that the postoperative acid level in 
the stomach contents influences the result in patients 
subjected to surgery for duodenal ulcer. They have 
carefully followed a group of patients treated by 
gastroenterostomy and minimal, moderate and 
extensive resection. Many of the cases with a satis- 
factory result still had an acid level higher than 
normal. A greater proportion of satisfactory results 
were obtained by radical subtotal gastrectomy, but 
the series was small. Patients with anacidity or low 
acidity postoperatively had a 10 per cent greater 
chance of a satisfactory result than did those who 
continued to have a normal or higher than normal 
level. These writers justifiably question the ra- 
tionale of the more radical procedures, and believe 
that there are other factors than the acid level that 
are responsible for the results. 

Friedall, Shaar and Walters 29 found that 75 per 
cent of their patients subjected to partial gas- 
trectomy for duodenal ulcer had a reduction in 
gastric acidity. Patients who had had previous per- 
foration or had developed anastomotic ulcer follow- 
ing gastroenterostomy needed a more radical 
resection than did those without complications. 

Church and Hinton 80 report the follow-up results 
on 104 cases of gastric resection for ulcer. The 
majority of these were for duodenal ulcer, although, 
unfortunately, some were for gastric and marginal 
ulcer, making deductions difficult. The cases were 
followed for an average of 2.9 years. The sex ratio 
was 9 males to 1 female. The ages varied from six- 
teen to sixty-nine. The average duration of pre- 
operative symptoms was eight years. Sixty-five per 
cent of the stomach was removed, including the 
duodenal ulcer. Sixty-six per cent of the patients 
were cured, 25 per cent were benefited, and 9 per 
cent were not relieved. Forty-six per cent had no 
free hydrochloric acid after operation, and some 
of these were in the unbenefited group. 

Hinton 31 believes that pain persisting in spite of 
adequate treatment and massive hemorrhage are 
the chief indications for surgery in duodenal ulcer. 
Intractability is, in fact, synonymous with un- 
relievable and persistent pain. He also believes that 
surgery is indicated in massive hemorrhage, regard- 
less of the age of the patient, if continuous trans- 
fusion fails to improve the situation. He thinks that 
it is important to remove the segment of duodenum 
containing the ulcer, and has been able invariably 
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to include the ulcer site in the resection. This ex- 
perience differs somewhat from that of others. 

Lahey and Marshall 3 - have published an excellent 
article on the surgical management of duodenal ulcer. 
Their experience with ulcers in the second and third 
portions of the duodenum, as well as those with 
extensive inflammatory involvement, is in accord 
with that of most surgeons dealing with these 
lesions. One must be prepared to meet ulcerations 
of the duodenum that are not safely resectable. 

Wangensteen 33 has used the idea proposed by 
Scrimger 34 and Estes 36 in closing the denuded antral 
segment. In 15 cases when he found the involved 
duodenum unresectabie, he used the approved modi- 
fication of the Finsterer exclusion procedure. After 
removing the mucosa from the antral segment, he 
approximated the remaining tissues face to face 
close to the pylorus by mattress sutures, instead of 
inverting them in the usual manner. This allowed 
him to trim away excess of the segment and to 
make a satisfactory leak-proof closure. He left 
room for an additional row of sutures along the cut 
edge, with no attempt at inversion. There were no 
complications in this series. 

Andrus, Lord and Stefko 36 have reported their 
experimental and clinical experience with jejunal 
, transplants to the stomach for the reduction of the 
hydrochloric acid level. In animals, this procedure 

P bgjas effective in every case. Five patients with 
uodenal ulcer were recently subjected to this opera- 
on, and the immediate results were satisfactory. 
Colp and Druckerman 37 have used jejunostomy 
for feeding in 51 patients. These were preliminary 
in 6 cases and complementary in 38. There were 
no deaths from the jejunostomy, and these writers 
are enthusiastic over the benefits derived from it. 
They state that for this purpose, the pursestring 
type of jejunostomy is preferable to the Witzel type, 
which corroborates the opinion held at the Massa- 
chusetts General Hospital. 

Lynn, Hay and Wangensteen 38 have had an un- 
usually high percentage of difficulty from stasis in 
the duodenal loop following gastrectomy. One 
patient developed gangrene of the duodenum after 
resection of the stomach for carcinoma; 3 additional 
patients succumbed to the toxic effects of this loop, 
which failed to drain into the jejunum or remnant 
of the stomach. They devised a two-pronged nasal 
tube that was introduced into the stomach pre- 
operatively. After the anastomosis is partially done, 
one prong of the tube is placed in the duodenal and 
the other in the distal jejunal segment. 

Proximal jejunostomy for drainage of the stomach 
segment has been used at the Massachusetts General 
Hospital during the past year. 33 In 63 cases, this 
method obviated the need of the Levine tube in all 
but 3. In these failures, we are sure that the catheter 
left the stomach segment through the anastomosis 
and therefore failed to drain anything but duodenal 
contents. The patients like the method, and no 


complications have arisen from its use. A No. 16 
French double-eyed catheter is introduced through 
a pursestring opening in the distal jejunum approxi- 
mately 15 cm. from the anastomosis. A lubricated 
stylet aids in its introduction 7 to 10 cm. within 
the stomach segment. The catheter is brought out 
through a tiny stab wound in the left side of the 
abdomen. 

Small Intestine 

Hinchey 40 reports 13 cases of gallstone ileus from 
the Salem Hospital. A seventy-nine-year-old woman 
survived two operations at intervals for this type 
of obstruction. 

Wangensteen 41 advises aseptic suction decom- 
pression enterostomy at the time of operation for ' 
gallstone ileus, and has applied this technic to 
emptying the small bowel in obstruction from other 
causes. The revival of the Monks’s 42 method was 
brought out by Cheever 43 several years ago. When 
the Miller-Abbott tube fails, the technic of Wangen- 
steen has much to commend it. Many patients have’ 
been known to succumb to the toxins absorbed from 
unemptied, obstructed loops of small bowel after 
release of the obstructing focus. .. ' 

A further report from the University of Minnesota 
Hospitals 44 on small-bowel obstruction emphasizes 
the importance of having this group of patients 
treated by special assignment. Their mortality rate 
has been reduced from nearly 20 to 7.4 per cent in 
the past year. 

Smith and Van Beuren 46 report the results of 
treatment in 130 cases of acute ileus treated at the 
Presbyterian Hospital, New York City, from 1936 
to 1939. This makes a consecutive report covering 
twenty-four years’, experience in that clinic by the 
same authors. The mortality has decreased from 
66.6 per cent in 1916-1919 to 23.8 per cent in the 
last series. Since the Miller-Abbott tube has been 
available, the mortality in 36 cases was 19 per cent; 
eliminating 4 deaths from paralytic ileus - , there 
remained a 10 per cent mortality from mechanical 
obstruction. 

Schottenfeld 46 has collected 275 cases of lipoma 
of the gastrointestinal tract, including 6 of his own; 
56 per cent were in the small intestine, and 30 per 
cent in the ileum. Intussusception occurred in a 
large percentage of these. The mortality with in- 
tussusception from lipoma was 25 to 30 per cent. 
Three of his cases were found incidentally at autop- 
sy, and 3 were operated on with recovery. 

Gerwjg and Stone 47 report a case of intussus- 
ception from a jejunal polyp and call attention to 
the rareness of polyps of the small bowel in com- 
parison with those of the colon. They quote Law- 
rence, 48 who found 4 cases of polyp in both the small 
and large bowel in 232 cases of gastrointestinal 
polyposis that came to autopsy. 

Keyes 49 again calls attention to the proper ap- 
proach to fistulas of the small bowel. The operation 
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is done through a clean field, leaving a small segment 
of bowel containing the fistula to be removed later 
or left alone. This attack has much to commend it 
and can be made easier if a Miller-Abbott tube can 
be introduced to the point of the fistula. A second 
tube inserted in the distal limb is valuable if this 
can be done, since it makes the identification of 
the fistulous loop a simple matter. 

Ginzburg and Garlock 50 review 77 cases of regional 
ileitis treated in their clinic. In 23 cases of ileocolic 
resection, there were 4 deaths. In 54 patients 
treated by ileocolostomy for exclusion of the diseased 
process, there were no postoperative deaths. Two 
patients in this group finally succumbed to sepsis; 
and 3 were subjected to late secondary resection of 
the diseased segment because of continued symp- 
toms. In those having primary resection, 3 de- 
veloped proximal involvement, whereas in the 
larger group only 2 acquired new areas of the disease. 
These writers conclude that exclusion by ileocolos- 
tomy is the procedure of choice and that the disease 
segment may be left alone unless it is a factor in 
continued disability. 

Whipple 1 * reports 1 death in 23 ileocolic resections 
for regional ileitis with the preoperative and post- 
operative use of the Miller-Abbott tube. 

Lahcy and Sanderson 51 in their recent article on 
right colectomy by the modified Mikulicz procedure 
report 1 fatality in 53 cases of regional ileitis treated 
by this method. 

Colon 

Singleton 53 has written an illuminating article on 
the blood and lymphatic supply of the large bowel. 
The high incidence of abnormal blood supply, espe- 
cially to the distal transverse and splenic colon, is 
of the utmost importance, particularly since the 
transverse colon beyond the midline may be devoid 
of anastomotic vessels from the left colic artery. 
Resection of this segment is likelier to result in 
gangrene of the remaining portion of bowel than 
is that of any other by the usual procedures. For 
this reason, one cannot depend on the types of opera- 
tion that either fail to visualize the blood supply 
or limit the resection to the distal transverse segment. 

Whipple 14 believes that the preoperative and post- 
operative use of the Miller-Abbott tube has materi- 
ally reduced his mortality in resections of the large 
bowel. Resections of the right colon for cancer in 
16 cases in his clinic, without the aid of intubation, 
resulted in 3 fatalities, whereas in 41 cases in which 
the Miller-Abbott tube was used, there were only 

deaths. From 1933 to 1937, resections in 38 cases 
resulted in 8 deaths, whereas from 1938 to 1942 
there were only 7 deaths in 57 cases of resection. 
Experience and chemotherapy may have played 
some role, although most of the credit is given to 
decompression of the bowel by intubation. 

Babcock 53 has devised new clamps for aseptic 
anastomosis in gastrointestinal surgery. This is the 


so-called “one clamp” method and the instruments 
are a modification of the Rankin, Stone and 
Wangensteen varieties used for this purpose. Bab- 
cock reports resections in 65 serious and compli- 
cated cases — 35 of the stomach, with 4 deaths, 
and 30 of the intestine, with 4 deaths. 

Fallis 51 reports the results in 31 cases of lesions 
in the lower sigmoid and upper rectum treated by 
anastomosis after the method described by Dixon. 55 
The operation resulted in 2 deaths, and the com- 
plications were not extreme. Preliminary transverse 
colostomy is recommended. Stricture at the suture 
line was troublesome in some cases. Dilatation of 
the stricture was satisfactory in some, but per- 
manent colostomy was finally resorted to in others. 
Drainage of the area is necessary because the suture 
line is below the peritoneal floor. Healing in this 
area is slower than it is in cases of peritonealized 
bowel. 

Smithwick 66 states that 5 per cent of all people 
over forty years of age have diverticulosis of the 
colon. Of 333 patients hospitalized for diver- 
ticulitis, 64, or 19 per cent, were treated surgically. 
The best results were obtained by preliminary trans- 
verse colostomy. Resection and anastomosis of the 
diseased segment was best carried out from three to 
six months after the defunctioning colostomy. 

Schnug 57 reports 6 cases of acute diverticulitis of 
the cecum, and collected 32 cases reported in the 
literature. All were diagnosed preoperatively as 
acute appendicitis, but in 1 resection was performed 
on the operator’s diagnosis of cancer. Three lesions 
were removed locally, one was left alone, and one 
abscess was drained. Schnug believes that these 
lesions are best treated without surgical drainage or 
resection. The majority of the patients were under 
forty years of age. One third of them had had pre- 
vious attacks. The lesions are usually solitary, and 
the mouth of the diverticulum can often be palpated 
through the cecal wall. 

Biliary System 

Gordon-Taylor 88 reports experimental data to 
refute the theory of the sphincter mechanism of the 
lower end of the bile duct. No circular muscular 
fibers can be found in this region. Only longitudinal 
and oblique fibers exist, and these are in the distal 
portion of the papilla of Vater. The action of these 
fibers, Gordon-Taylor believes, is partly to retract 
the papilla and partly to erect or aggregate the vil- 
lous processes cent ripe tally. By this action, duodenal 
reflux is prevented and the bile flow controlled. It 
is well to mention the value of the oblique direction 
of the duct through the duodenal wall, with over- 
hang of mucosa often, if not always, present. 

Gray and Sharpe 59 call attention to the probability 
that biliary dyskinesia is caused by remnants of the 
lower end of the gall bladder or cystic duct that are 
left during cholecystectomy. Of 44 cases studied, 

26 had no residual stones; 7 of these were unrelieved 
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to include the ulcer site in the resection. This ex- 
perience differs somewhat from that of others. 

Lahey and Marshall 32 have published an excellent 
article on the surgical management of duodenal ulcer. 
Their experience with ulcers in the second and third 
portions of the duodenum, as well as those with 
extensive inflammatory involvement, is in accord 
with that of most surgeons dealing with these 
lesions. One must be prepared to meet ulcerations 
of the duodenum that are not safely resectable. 

Wangensteen 33 has used the idea proposed by 
' Scrimger 34 and Estes 35 in closing the denuded antral 
segment. In 15 cases when he found the involved 
duodenum unresectable, he used the approved modi- 
fication of the Finsterer exclusion procedure. After 
removing the mucosa from the antral segment, he 
approximated the remaining tissues face to face 
close to the pylorus by mattress sutures, instead of 
inverting them in the usual manner. This allowed 
him to trim away excess of the segment and to 
make a satisfactory leak-proof closure. He left 
room for an additional row of sutures along the cut 
edge, with no attempt at inversion. There were no 
complications in this series. 

Andrus, Lord and Stefko 36 have reported their 
experimental and clinical experience with jejunal 
■ transplants to the stomach for the reduction of the 
hydrochloric acid level. In animals, this procedure 
its was effective in every case. Five patients with 
Ijjlfcjduodenal ulcer were recently subjected to this opera- 
.^■tion, and the immediate results were satisfactory. 

c olp an d Druckerman 37 have used jejunostomy 
for feeding in 51 patients. These were preliminary 
•in 6 cases and complementary in 38. There were 
no deaths from the jejunostomy, and these writers 
are enthusiastic over the benefits derived from it. 
They state that for this purpose, the pursestring 
type of jejunostomy is preferable to the Witzel type 
which corroborates the opinion held at the Massa- 
chusetts General Hospital. 

Lynn, Hay and Wangensteen 33 have had an un- 
usually high percentage of difficulty from stasis in 
the. duodenal loop following gastrectomy. One 
patient developed gangrene of the duodenum after 
resection of the stomach for carcinoma; 3 additional 
patients succumbed to the toxic effects of this loop 
w uch failed to drain into the jejunum or remnant 
of the stomach. They devised a two-pronged nasal 
tube that was introduced into the stomach pre- 
operatively. After the anastomosis is partially done 
one prong of the tube is placed in the duodenal and 
the other in the distal jejunal segment. 

Proximal jejunostomy for drainage of the stomach 
segment has been used at the Massachusetts General 
Hospital during the past year. 33 In 63 cases, this 
method obviated the need of the Levine tube in all 
but 3. In these failures, we are sure that the catheter 
left the stomach segment through the anastomosis 
and therefore failed to drain anything but duodenal 
contents. The patients like the method, and no 
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complications have arisen from its use. A No! 16 
French double-eyed catheter is introduced through 
a pursestring opening in the distal jejunum approxi- 
mately 15 cm. from the anastomosis. A lubricated 
stylet aids in its introduction 7 to 10 cm. within 
the stomach segment. The catheter is brought out 
through a tiny stab wound in the left side of ^he 
abdomen. 

Small Intestine 

Hinchey 40 reports 13 cases of gallstone ileus from 
the Salem Hospital. A seventy-nine-year-old woman 
survived two operations at intervals for this type 
of obstruction. 

Wangensteen 41 advises aseptic suction decom- 
pression enterostomy at the time of operation for 
gallstone ileus, and has applied this technic to 
emptying the small bowel in obstruction from other 
causes. The revival of the Monks’s 42 method was 
brought out by Cheever 43 several years ago. When 
the Miller-Abbott tube fails, the technic of Wangen- 
steen has much to commend it. Many patients have’ 
been known to succumb to the toxins absorbed from 
unemptied, obstructed loops of small bowel after 
release of the obstructing focus. , 1 

A further report from the University of Minnesota 
Hospitals 44 on small-bowel obstruction emphasizes 
the importance of having this group of patients 
treated by special assignment. Their mortality rate 
has been reduced from nearly 20 to 7.4 per cent in 
the past year. 

Smith and Van Beuren 45 report the results of 
treatment in 130 cases of acute ileus treated at the 
Presbyterian Hospital, New York City, from 1936 
to 1939. This makes a consecutive report covering 
twenty-four years’, experience in that clinic by the 
same authors. The mortality has decreased from 
66.6 per cent in 1916-1919 to 23.8 per cent in the 
last series. Since the Miller-Abbott tube has been 
available, the mortality in 36 cases was 19 per cent; 
eliminating 4 deaths from paralytic ileus; there 
remained a 10 per cent mortality from mechanical 
obstruction. 

Schottenfeld 46 has collected 275 cases of lipoma 
of the gastrointestinal tract, including 6 of his own; 
56 per cent were in the small intestine, and 30 per 
cent in the ileum. Intussusception occurred in a 
large percentage of these. The mortality with in- 
tussusception from lipoma was 25 to 30 per cent. 
Three of his cases were found incidentally at autop- 
sy, and 3 were operated on with recovery. 

Gerwig and Stone 47 report a case of intussus- 
ception from a jejunal polyp and call attention to 
the rareness of polyps of the small bowel in com- 
parison with those of the colon. They quote Law- 
rence, 48 who found 4 cases of polyp in both the small 
and large bowel in 232 cases of gastrointestinal 
polyposis that came to autopsy. 

Keyes 49 again calls attention to the proper ap- 
proach to fistulas of the small bowel. The operation 
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of these patients have lived for twenty years post- 
operatively. Patients with chronic hemorrhagic 
purpura who do not respond to conservative therapy 
should be given the benefit of splenectomy. Also, 
in acute or fulminating hemorrhagic purpura that 
does not respond promptly to therapy, splenectomy 
should be performed before the patient’s condition 
becomes critical. It is important to eliminate in- 
fection in the prevention of recurrent purpura. 
Splenectomy is the treatment of choice in hemolytic 
jaundice, particularly in children. It is preferable 
to perform the operation during a remission In 
adults, splenectomy is not always necessary. 
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after a second operation, and the authors question 
the original diagnosis of cholecystic disease. Com- 
plete relief was obtained in 11 of the 24 cases with- 
out stones that were followed. In 18 cases of residual 
stones, the stones were in the common duct in 11 
cases, with complete relief in 6 and no relief in 4 of 
the 10 cases followed. In 7 cases with residual stone 
in the cystic duct, 6 were followed; S patients had 
complete relief, whereas 1 had none. The common 
duct was normally dilated in all cases with stones. 
Duodenal adhesions were frequent. Some patients 
had a degree of hepatitis and some had pancreatitis. 
Thirty-five patients had definite inflammation of the 
remnant of the cystic duct. No mention is made of 
instrumentation of the papilla of Vater in these 
cases. Two cases of residual stone in an inflamed 
cystic duct producing marked symptoms of biliary 
dyskinesia, which came on years after cholecys- 
tectomy, were recently seen at the Massachusetts 
General Hospital. In both cases, the common bile 
duct had not dilated normally, as it usually does 
after cholecystectomy. Both were relieved by the 
removal of the remnant of the cystic duct and a 
dilatation of the papilla to 6 mm. In both cases, the 
papilla was abnormally tight. 

Dragstedt et al. 60 report a new technic for re- 
establishing continuity between the bile duct and 
. the duodenum. A No. 18 French catheter is inserted 
Lin the hepatic duct a distance of 5 cm. This is im~ 
"planted in the wall of the duodenum, after the 
method of Witzel, with silk technic. The catheter is 
then brought through the duodenal wall and led 
through its lumen and out again at some distance. 
In this manner, the bile is drained to the outside for 
ten days and the catheter is then removed. This 
resulted in a two-year cure in a thirty-five-year-old 
woman. These writers suggest that a similar pro- 
cedure can be used in the pancreatic duct following 
resection of that region for carcinoma. 

Pancreas 

The variability in behavior of the pancreatic 
remnant after experimental ligation of the duct is 
discussed by Dragstedt. 61 In some animals the 
pancreas atrophied completely, whereas in others 
the structure was maintained. In those developing 
a complete fibrosis, the absence of lipocaic action on 
digestion was evidenced. Dragstedt proposed and 
carried out intubation of the duct with a ureteral 
catheter, which was led through the duodenal wall 
and out again, draining the pancreatic juice to the 
outside for a period of time. This he believes might 
improve the results in partial pancreatectomy for 
carcinoma. 

Whipple 62 discusses the subject and illustrates his 
present one-stage procedure for resection of the 
duodenum and pancreatic head for cancer. The end 
of the jejunum is anastomosed to the cut end of the 
bile duct. The cut end of the pancreas is implanted 
in the side of the jejunum, and the cut end of the 


stomach is then anastomosed to the jejunum, end 
to side. 

Phillips 63 reports a failure due to difficult) 
with the end of the pancreas and proposes a 
method similar to that suggested by Dragstedt and 
Whipple. 

Rockey 64 cites a case of total pancreatectomy with 
death fifteen days later from bile peritonitis, owing 
to a leak from the cut end of the common bile duct 
He believes that a patient may get on satisfactorily 
without any remaining pancreatic tissue, since the 
insulin needs are easily controlled. Lipocaic can 
be added to the diet. 

Spleen 

Sweet 65 adds 3 cases of true simple cyst of the 
spleen. He quotes Fowler, 66 who states that 21 per 
cent of 137 collected cases are of this variety. The 
differential diagnosis is discussed. All the patients 
are young and are conscious of a huge abdominal 
mass. The tumor feels cystic and is nontender. The 
roentgenograms give a characteristic picture. 

Zabinski and Harkins 67 have collected 177 cases of 
delayed splenic rupture, including 4 cases of their 
own. This clinical syndrome, following trauma, is 
one that should always be considered in the dif- 
ferential diagnosis of the acute abdomen. 

McLaughlin 68 encountered 30 cases of familial 
hemolytic jaundice during the last five years, and 
advised splenectomy in 16 because of clinical and 
laboratory evidence that the disease process was not 
latent. Thirteen patients who accepted this advice 
successfully underwent splenectomy. During opera- 
tion and in the hour following there was a uniform 
rise in hemoglobin, which averaged 23 per cent. The 
red-cell counts correspondingly rose during this same 
period, with an average increase of 1,100,000 cells. 
Both the hemoglobin and cell readings fell gradually 
during the next two days and gradually increased 
' to normal by the end of the first postoperative 
month. The leukocyte count also rose temporarily 
during splenectomy. There was no recurrence of the 
hemolytic factor in any of the 13 patients operated 
on. If hemolytic factors return after splenectomy, 
McLaughlin deducts that the original diagnosis was 
incorrect, that overlooked splenic tissue has become 
active or that hemolymph nodes have hypertrophied 
and have assumed a hemolytic character. 

Eliason and Stevens 69 review the literature of the 
last ten years and give a statistical report showing 
the mortality and life expectancy following splenec- 
tomy in splenic anemia, thrombocytopenic purpura 
and icteroanemia. To this they add a report of 63 
personal cases. Splenectomy gives the patient with 
splenic anemia the best chance for recovery, and the 
earlier in the disease it is performed, the lower is 
the surgical mortality and the greater the life ex- 
pectancy. Eliason believes that splenectomy should 
be done ewen in the presence of cirrhosis. The opera- 
tive mortality is approximately 10 per cent. Some 
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2 cc. of undiluted Type 18 rabbit serum, which was 
■» followed by a severe chill forty minutes later. Sulfa- 

- diazine was again administered. During the third 
f week a loud harsh to-and-fro friction rub obliterating 
: the normal heart sounds was heard in the third in- 
i terspace just to the left of the sternum. The blood 

* pressure was 90 systolic, 45 diastolic, and continued 
< to be low, although the circulation in the extrem- 
„ ities appeared to be satisfactory. He looked slightly 

cyanotic although he had not been given sulfa- 
, diazine for four days, during which period the tem- 
perature dropped to around 100°F. When the 

- chemotherapy was resumed the temperature rose to 

- 102°F. The pericardial friction rub cleared, al- 

* though he continued to have chest signs suggestive 
. of consolidation and pleural fluid. Three chest taps, 
t however, were “dry. 1 * 

During the fourth week, bronchoscopy revealed 
, large amounts of thick sticky greenish-yellow secrc- 
. tion in the left bronchial tree. This was aspirated, 

, leaving a slightly reddened but otherwise normal 
, mucosa. The orifice of the left lower lobe appeared 
normal. The aeration of this lobe was much im- 
i proved after aspiration, and it was planned to con- 
tinue this procedure by means of an inlying rubber 
. catheter in the left main bronchus, which, however, 
the patient coughed up after fifteen minutes. His 
condition continued to be poor, and he raised large 
amounts of thick greenish-yellow material. A chest 
tap at the third interspace in the left midclavicular 
line yielded ,100 cc. of sticky serosanguineous fluid 
, from which a Type 18 pneumococcus was cultured. 
] On the twenty-sixth day the pulse was paradoxical, 
' with a rate of 140. The apex impulse was diffuse 
and tic-tac. A diagnosis of pericarditis with effusion 
, was made, and a tap was attempted. No fluid was 

* obtained, and it was thought that the pericardium 
was thickened. Three days later a roentgenogram 

, of the chest showed practically no air in the left lung 
' field. The right border of the heart was displaced 
j farther to the right, and there were no visible pul- 
t sations along the right border with the patient in the 
, horizontal position. A pericardiotomy was per- 
formed, with drainage of about 10 cc. of purulent 
' material, which also yielded a Type 18 pneumococcus 
, on culture. A biopsy of the pericardium showed 
, acute and chronic inflammation. 

The pericardial drainage continued to be copious, 
and it was believed that a large amount of chloride 
j was being 'lost, the blood serum chloride being 86.8 

- milliequiv. per liter. The .serum protein was 3.8 gm. 
, per 100 cc. The patient was given a transfusion of 
, ^00 cc. of blood and 2 liters of saline, followed the 

next day by 500 cc. of plasma. Because of persistent 
j fever, tachycardia and continued purulent peri- 
,, cardial drainage, the sulfadiazine was stopped and 
r IS cc. of penicillin (7500 units) was placed in the 
, pericardial cavity." 

„ thirty-seventh day a rib resection was per- 

, formed, with drainage of 10 cc. of pus from an 


empyema over the apex of the left lung. Because of 
the difficulty in maintaining adequate electrolyte 
balance, — the nonprotein nitrogen was 12 mg. per 
100 cc., the chloride 98.2 milliequiv. per liter, and 
the protein 4.9 gm. per 100 cc., — he was given 
10 cc. of adrenocortical substance. He was also 
given a total of 100,000 units of Type 18 anti- 
pneumococcus rabbit serum without any reaction. 
The next day he began to fail rapidly; in spite of 
being kept in an oxygen tent, he remained cyanotic 
and died the following day, forty days after 
admission. 

Differential Diagnosis 

Dr. Charles A. Janeway:* This case represents 
an unsolved bacteriologic problem. Here we have a 
man who from early life was unable to cope with in- 
fections that the majority of us could handle fairly 
readily. 

An interesting point is that the patient went to 
an infirmary within a few hours after an attack of 
pneumonia began. He had density involving the 
whole left chest, and that is unusual for ordinary 
pneumonia in the first day. At such a time one may 
even have difficulty by x-ray in making out more 
than a small patch poking out from behind the heart. 
That to me is the first indication that something 
was wrong with this boy’s lung other than what he 
came down with at the specific time. 

He was treated with sulfadiazine. He apparently 
had a Type 18 pneumococcus pneumonia, although 
that is one of the higher types and not necessarily 
pathogenic. When Type 18 is found on direct typ- 
ing, however, lobar pneumonia must be identified 
with this organism unless one can prove something 
else. He responded to sulfadiazine for^seven days 
and then became worse. It is not a usual situation 
for someone with lobar pneumonia to be treated for 
seven days and develop an apparent relapse. This 
boy’s treatment was adequate, so apparently there 
was something peculiar about the boy. When he 
was admitted he had a blood diazine level of 3.5 mg. 
per 100 cc., which is grossly inadequate if that is all 
he had throughout the course of the pneumonia. One 
would feel that he had a relapse because of insuf- 
ficient chemotherapy. There is no question, I be- 
lieve, that organisms do tend to develop a certain 
amount of resistance to the sulfonamide drugs. It 
is important in treating patients with acute in- 
fections, once one makes the decision to use chemo- 
therapy, to treat immediately and intensively. 

The past history is exceedingly interesting. He 
had had pneumonia five times within the preceding 
ten months, which is a most unusual story. X re- 
member one patient, a boy with a nephrotic type 
of hemorrhagic nephritis, who in the course of two 
years had eight pneumococcal infections and four 
of these were due to Type 8. In the present case, 
the patient had a different lobe involved each time, 
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CASE 30031 
Presentation or Case 

A twenty-one-year-old college student who was 
spending a week end at the beach in midsummer 
awoke at five o’clock one morning, eight days 
before admission to this hospital, with severe knife- 
like pain in the left chest. He rapidly became fever- 
ish and within a few hours began to cough up rusty 
sputum. He took a taxi to the college infirmary, 
where x-ray examinations showed opacity of the 
entire left lung field. The sputum typing showed a 
Type 18 pneumococcus. With the administration 
of sulfadiazine, the pain, fever and discomfort grad- 
ually subsided during a period of seven days and 
then suddenly became worse, when he was trans- 
ferred to this hospital. 

The patient was reported to have had pneumonia 
five times within the preceding ten months. It was 
further alleged that a different lobe had been in- 
volved on each occasion and that a different type 
of pneumococcus had likewise been recovered in 
each of the various episodes. 

The past history recorded the onset of mild diar- 
rhea at the age of one and a half years, which per- 
sisted essentially without remission until the age of 
eighteen, when dilute hydrochloric acid was pre- 
scribed with complete and permanent relief. At 
the age of four and a half an adenoidectomy was 
performed. Two days later he developed a severe 
attack of pneumonia, and from that time on suffered 
one or two attacks of pneumonia every year These 
were diagnosed sometimes as lobar and sometimes 
as lobular in type. At thirteen he had an attack of 
pansmusitis, when the gastric hypochlorhydria was 
discovered. At nineteen he had an attack of mild 
prostatitis that was persistent and failed to respond 
to sulfanilamide and massage. 

The family history revealed that one grand- 
mother was asthmatic. , 

Physical examination on entry was sketchy be- 
cause of the patient’s condition. The facies ap- 
peared anxious and drawn.. He was in obvious dis- 
tress, with labored grunting respirations and com- 

*On leave of absence 


plete splinting of the left side of the chest. There 
were patchy dullness and bronchial breathing in the 
upper portions of the left chest; over the area of the 
left lower lobe there were dullness and absent 
breath sounds. The heart was not enlarged, and 
there were no' murmurs; the pulmonary second 
sound was greater than the aortic. The abdomen 
was flat and soft, and no masses or tenderness were 
made out. The mucous membranes and nailbeds 
did not appear cyanotic. 

The rectal temperature was 103°F., the pulse 120, 
and the respirations 30. 

An x-ray film of the chest taken with a portable 
machine the day after entry showed the following: 
“There is hazy density occupying the lower half of 
the left lung field. The left diaphragm is elevated, 
and the heart and mediastinum are not displaced. 
The right lung field is clear. Comparison with -a 
film taken several days before at the college in- 
firmary shows considerable clearing.” The follow- 
ing day fluoroscopy showed a triangular area of 
density involving the midportion of the left lower 
lobe, which was interpreted as either atelectasis or 
fluid. Another film from the infirmary, taken four 
months before entry, after clinical recovery from his 
last attack of pneumonia, showed incomplete expan- 
sion of the left lower lobe. 

Laboratory studies at the time of entry showed a 
hemoglobin of 13.0 gm. and a white-cell count of 
14,800, with 75 per cent neutrophils. The urine had 
a specific gravity of 1.010 and contained no al- 
bumin or sugar; the sediment was free from red ceils, 
crystals and casts. A blood Hinton test was nega- 
tive. The blood sulfadiazine level was 3.5 mg. 
per 100 cc. Three sputum examinations showed 
alpha-hemolytic streptococci, but mo pneumococci. 
Two blood cultures were negative. The sulfadiazine 
dosage was increased to 6 gm. per day, and a blood 
level of 6.2 mg. per 100 cc. was obtained. On this 
regime the temperature fell to normal on the fourth 
day and, with one exception, remained normal for 
six days, the sulfadiazine having been stopped on 
the fourth day of normal temperature. Physical 
examination showed complete clearing of the upper 
lobe and improved aeration of the lower lobe. 

On the eleventh hospital day the patient com- 
plained of sharp inspiratory pain over the anterior 
left rib margin and a sensation of chilliness. The 
temperature rose to 101°F, the pulse from 80 to 110) 
and the respirations from 20 to 30. There was no 
change in physical signs, however, and an x-ray fil® 
taken with a portable machine was interpreted as 
showing improvement since the last examination. 
A sputum examination showed mucopurulent ma- 
terial without blood staining, and from it a Type 18 
pneumococcus was grown in pure culture. A few 
ays later, however, a roentgenogram showed a 
marked change — the development of hazy density 
obscuring the entire left lung field. After a nega- 
tive conjunctival serum test, the patient was given 
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! cc. of undiluted Type 18 rabbit serum, which was 
ollowed by a severe chill forty minutes later. Sulfa- 
liazine was again administered. During the third 
peek a loud harsh to-and-fro friction rub obliterating 
he normal heart sounds was heard in the third in- 
erspace just to the left of the sternum. The blood 
)ressure was 90 systolic, 45 diastolic, and continued 
o be low, although the circulation in the extrem- 
ties appeared to be satisfactory. He looked slightly 
:yanotic although he had not been given sulfa- 
iiazine for four days, during which period the tem- 
perature dropped to around 100°F. When the 
:hemotherapy was resumed the temperature rose to 
102°F. The pericardial friction rub cleared, al- 
though he continued to have chest signs suggestive 
af consolidation and pleural fluid. Three chest taps, 
however, were “dry.” 

During the fourth week, bronchoscopy revealed 
large amounts of thick sticky greenish-yellow secre- 
tion in the left bronchial tree. This was aspirated, 
leaving a slightly reddened but otherwise normal 
mucosa. The orifice of the left lower lobe appeared 
normal. The aeration of this lobe was much im- 
proved after aspiration, and it was planned to con- 
tinue this procedure by means of an inlying rubber 
catheter in the left main bronchus, which, however, 
the patient coughed up after fifteen minutes. His 
condition continued to be poor, and he raised large 
amounts of thick greenish-yellow material. A chest 
tap at the third interspace in the left midclavicular 
line yielded <100 cc. of sticky serosanguineous fluid 
from which a Type 18 pneumococcus was cultured. 
On the twenty-sixth day the pulse was paradoxical, 
with a rate of 140. The apex impulse was diffuse 
and tic-tac. A diagnosis of pericarditis with effusion 
was made, and a tap was attempted. No fluid was 
obtained, and it was thought that the pericardium 
was thickened. Three days later a roentgenogram 
of the chest showed practically no air in the left lung 
field. The right border of the heart was displaced 
farther to the right, and there were no visible pul- 
sations along the right border with the patient in the 
horizontal position. A pericardiotomy was per- 
formed, with drainage of about 10 cc. of purulent 
material, which also yielded a Type 18 pneumococcus 
on culture. A biopsy of the pericardium showed 
acute and chronic inflammation. 

The pericardial drainage continued to be copious, 
and it was believed that a large amount of chloride 
was being' lost, the blood serum chloride being 86.8 
milliequiv. per liter. The serum protein was 3.8 gm. 
per 100 cc. The patient was given a transfusion of 
500 cc. of blood and 2 liters of saline, followed the 
next day by 500 cc. of plasma. Because of persistent 
fever, tachycardia and continued purulent peri- 
cardial drainage, the sulfadiazine was stopped and 
15 cc. of penicillin (7500 units) was placed in the 
pericardial cavity.' 

On the thirty-seventh day a rib resection was per- 
formed, with drainage of 10 cc. of pus from an 


empyema over the apex of the left lung. Because of 
the difficulty in maintaining adequate electrolyte 
balance, — the nonprotein nitrogen was 12 mg. per 
100 cc., the chloride 98.2 milliequiv. per liter, and 
the protein 4.9 gm. per 100 cc., — he was given 
10 cc. of adrenocortical substance. He was also 
given a total of 100,000 units of Type 18 anti- 
pneumococcus rabbit serum without any reaction. 
The next day he began to fail rapidly; in spite of 
being kept in an oxygen tent, he remained cyanotic 
and died the following day, forty days after 
admission. 

Differential Diagnosis 

Dr. Charles A. Janeway:* This case represents 
an unsolved bacteriologic problem. Here we have a 
man who from early life was unable to cope with in- 
fections that the majority of us could handle fairly 
readily. 

An interesting point is that the patient went to 
an infirmary within a few hours after an attack of 
pneumonia began. He had density involving the 
whole left chest, and that is unusual for ordinary 
pneumonia in the first day. At such a time one may 
even have difficulty by x-ray in making out more 
than a small patch poking out from behind the heart. 
That to me is the first indication that something 
was wrong with this boy’s lung other than what he 
came down with at the specific time. 

He was treated with sulfadiazine. He apparently 
had a Type 18 pneumococcus pneumonia, although 
that is one of the higher types and not necessarily 
pathogenic. When Type 18 is found on direct typ- 
ing, however, lobar pneumonia must be identified 
with this organism unless one can prove something 
else. He responded to sulfadiazine for^seven days 
and then became worse. It is not a usual situation 
for someone with lobar pneumonia to be treated for 
seven days and develop an apparent relapse. This 
boy’s treatment was adequate, so apparently there 
was something peculiar about the boy. When he 
was admitted he had a blood diazine level of 3.5 mg. 
per 100 cc., which is grossly inadequate if that is all 
he had throughout the course of the pneumonia. One 
would feel that he had a relapse because of insuf- 
ficient chemotherapy. There is no question, I be- 
lieve, that organisms do tend to develop a certain 
amount of resistance to the sulfonamide drugs. It 
is important in treating patients with acute in- 
fections, once one makes the decision to use chemo- 
therapy, to treat immediately and intensively. 

The past history is exceedingly interesting. He 
had had pneumonia five times within the preceding 
ten months, which is a most unusual story, I re- 
member one patient, a boy with a nephrotic type 
of hemorrhagic nephritis, who in the course of two 
years had eight pneumococcal infections and four 
of these were due to Type 8. In the present case, 
the patient had a different lobe Involved each time, 
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and with a different type of pneumococcus.. One 
must assume that there was something obviously 
wrong in that he was unable to resist infection with 
the pneumococcus. That is an unexplainable situa- 
tion, so far as I know, in terms of present bac- 
teriologic knowledge, but it is not too uncommon a 
story. Some persons have furuncles and develop a 
generalized staphylococcal infection with osteo- 
myelitis. Others are prone to repeated occurrences 
of lobar pneumonia, and then there is the group best 
exemplified by children with rheumatic infection, 
who are constitutionally unable to handle infection 
with the hemolytic streptococcus. When we go into 
the past history of this boy we know that he had an 
attack of mild diarrhea at one and a half years and 
that this continued until the age of eighteen, when 
he was given hydrochloric acid. That again sug- 
gests some sort of constitutional defect, because 
hypochlorhydria or achlorhydria is not common at 
that time of life and perhaps represents a true func- 
tional deficiency of the stomach. 

This patient’s troubles began at four and a half 
years, when his adenoids were removed. Two days 
later he developed pneumonia, and from then on 
had one or two attacks a year. These were diagnosed 
-^sometimes as lobar and sometimes as lobular in 
|||tfpe, which does not matter; presumably they were 
ja^eumococcal infections, although we do not know, 
pm thirteen he had an attack of pansinusitis, another 
common form of pneumococcal infection, although 
it might have been streptococcal. At nineteen he 
had prostatitis, which was persistent and failed 
to respond to sulfonamides and massage. This is 
not at all unusual in patients prone to repeated 
attacks of upper respiratory infection, and no one 
can say to what it is due. But all these things point 
to a person who has a low resistance to infection in 
general, and particularly to infection in the respira- 
tory tract caused by the pneumococcus. 

On entry there were dullness and absent breath 
sounds in the left lower lobe, and x-ray examination 
showed hazy density of the lower half of the left lung 
field, with elevation of the diaphragm on the left. 
This is in contrast to the picture taken on entry to 
the infirmary, when he had density involving the 
whole chest. One is forced to the conclusion that 
something was wrong with the left lower lobe. Per- 
haps the process in the upper part of the chest had 
cleared on sulfadiazine therapy. 

May we see the x-ray films? 

Dr. George W. Holmes: To discuss these films 
completely would take the whole hour. The patient 
had repeated attacks of pneumonia, and one won- 
ders whether or not there was some trouble in one of 
the bronchi. Apparently someone else thought'of 
that, since lipiodol was injected into the bronchi. 
From this film I cannot say definitely that he had or 
had not any trouble with the bronchi. It is not the 
usual picture of bronchiectasis; yet it is not quite 
normal. 


Another thing that is fairly striking about the • 
case is that the heart shadow became progressively 1 
larger. Whether he developed fluid in the peri- ' 
cardium or whether the change was due to long- 
standing intrapulmonary pressure, I cannot tell, 
Another unusual thing is the development of this 
density, which includes the entire lung. There is no 
evidence that the mediastinum was displaced or 
that the heart was pushed to the right. 

Dr. Janeway: Do you not believe that the heart 
was being pushed to the left? 

Dr. Holmes: I cannot answer that definitely, but 
my feeling is that there was no change in the position 
of the heart and mediastinum. 

Another point is that the process extends to the 
extreme apex, which is unusual in the presence of 
fluid. It is seen, however, with complete consoli- 
dation of the lung or with tumor. This process comes 
and goes, and that is hard to explain. Fluid to that 
extent should displace the heart in the opposite di- 
rection. I should think that this was consolidation. 

Dr. Janeway: I think that one can skip through 
the remainder of this patient’s course fairly rapidly. 

He entered the hospital, as I have said, apparently 
with considerable change from the first film to the 
second. Probably the most satisfactory explanation 
is that he had pneumonia involving the upper por- 
tion of’ the lung. He was treated .with sulfadiazine, 
and most of the process cleared; but a residual was 
present in the lower lobe, where there were dullness 
and diminution of the breath sounds. Another 
thing that strikes me on looking'at these films is the 
contrast between the rib shadows on the two sides; 
they are drawn closer together on the left than they 
are on the right. One does not see that in this film, 
which suggests that later on there was some collapse 
of the left lower lobe. By increasing the dose of sulfa- 
diazine in a fairly short time the temperature was 
again brought down and there was clearing of the 
picture. Therefore, one must assume that because 
of insufficient therapy he had a relapse of pneumonia, 
which brought him to the hospital. Although more 
intensive chemotherapy aborted the infection, it 
obviously did not cure the patient. 

From then on the story is that of. someone with 
complications of pneumococcal pneumonia. After 
several days of normal temperature he had a second 
return of symptoms. There were inspiratory pain, 
pleural pain over the left rib, chills and a rise in tem- 
perature, with no change in physical signs. As one ( 
watches the course, it seems likely that this was a , 
different sort of relapse from the first one, which 
was perfectly compatible with a relapse of the 
pneumonia. This time, I believe, purulent compli" 
cations were beginning to develop in the left chest, 
because, from then on, sulfadiazine therapy was 
relatively ineffectual. 

During the third week the patient had a to-and- 
fro friction rub, with a fall in blood pressure fnd 
slight cyanosis. This was accompanied by en- 
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argement of the heart, as Dr. Holmes has pointed 
ut. There was not the slightest doubt that this 
>oy had pericarditis, which, as you all know, is one 
f the most serious complications of lobar pneumonia, 
nd formerly occurred in a fair percentage of cases, 
fere is a boy with almost no resistance to organisms 
/ho, in the presence of not too effective chemo- 
herapy, went on to develop* some type of purulent 
implication. An attempt was made to give serum 
herapy; possibly that should have been done earlier 
>ecause obviously the boy did not handle pneumo- 
:occal infection too well. We do not know whether 
le had antibodies at the time the serum was given. 
Presumably he did or he would not have shown much 
n the way of focal complications. Another factor is 
hat at that time the temperature went up when he 
vas given sulfadiazine and stayed up when it was 
aken away. As a result of chemotherapy this boy 
lad become sensitive to sulfadiazine, which further 
implicates the picture. 

Another complication was present; this patient 
iventually had *a rib resection because of an em- 
>yema, which was evidenced by the aspiration of a 
iticky purulent secretion, containing a Type 18 
meumococcus, from the region of the left lower lobe. 

Perhaps the only intelligent way to put this all 
together is to say that there was some abnormality 
that rendered the left lower lobe peculiarly vul- 
nerable, but this vulnerability to pneumococcal in- 
action was probably on the basis of something con- 
stitutional, because the patient had had infections 
werywhere. Another point is that for some reason, 
r>ossiblybecausc of the development of a small ab- 
scess or because he developed a real bronchial occlu- 
sion as suggested by the pulling together of the ribs 
3n the left side, chemotherapy, when given to him the 
Srst time, perhaps inadequately, failed to cure the 
infection. There is little question that there was 
some occlusion on the left because the bronchus con- 
tained sticky secretion, and because the infection in 
the left lower lobe never cleared up. Whether he 
bad bronchiectasis, abscess or an unresolved pneu- 
monia that flared up when the sulfadiazine level fell, 
I cannot tell. 

I should say that at autopsy they found not only 
empyema and pericarditis but also pneumococcal 
infection in the left lower lobe, probably some bron- 
chial constriction and therefore abscesses or some 
fibrosis and collapse. Why the boy died when he did 
f do not know, but I suspect that it was due either 
to the pericarditis or to the empyema, which did not 
respond to drainage. Possibly the infection broke 
into the peritoneum and produced peritonitis, but I 
doubt that. 

Dr. John Cass: I attended this boy during the 
Week before he came in here and there was no doubt 
m my mind that he was having another one of his 
series of acute pulmonary infections, with an under- 
lying disease of a chronic nature. He did quite well 
for a few days, and then his lungs filled up again and 


he was admitted to this hospital. The day before he 
had had a blood sulfadiazine level of 8 mg. per 100 cc. 
The next morning the level was 3.6 mg., and we 
pushed the dose up until it reached a peak of 13 mg. 
He had an essentially normal temperature for three 
days except for one time when the sulfadiazine was 
stopped. At a level of 5 or 6 mg., he flared up again, 
and we immediately gave more sulfadiazine and 
kept him at a level of around 8 mg. for the next week. 
Then, the chest signs changed definitely overnight, 
an area of complete consolidation appearing. This 
same thing had happened in one of his previous 
attacks, when he had flared up overnight with con- 
solidation of the left upper lobe. 

The important thing was to get this boy over the 
acute disease. We all recognized that he had under- 
lying chronic pulmonary disease, presumably bron- 
chiectasis. We did everything that we could. We 
gave serum when he flared up again under sulfa- 
diazine. He had a severe chill and was pulseless for 
a few minutes. With the first chill the temperature 
went up to 106°F., but the next day it fell down and 
stayed down for two days; then it started to go up 
again. Dr. Maxwell Finland saw him, and the ques- 
tion was raised whether to give serum again and 
stop the sulfadiazine. He had seen the boy several 
times during the previous year. He was not im- 
pressed with the Type 18 pneumococcus as the eti- 
ologic agent. We again tried sulfadiazine, bringing 
up the level as high as before, over 10 mg., without 
any effect. We pushed the sulfadiazine level higher 
by giving the drug intravenously, gave more serum 
and drained the empyema and the pericarditis. The 
chest signs did not change materially, and we be- 
lieved that one lung was free of infection. 

The patient died in a state of anoxemia. He was 
blue and that was the thing that made us realize that 
we were not dealing with a unilateral disease. He 
was cyanotic at all times except for three or four 
hours after the bronchoscopy, when air got into the 
lower left lobe for a few hours. We did not have the 
courage to subject him to bronchoscopy again. He 
was given oxygen and a mixture of helium and 
oxygen both by mask and by tent. Our diagnoses 
were the same as those of Dr. Janeway; we believed 
that the boy died of lobar pneumonia, with em- 
pyema, pericarditis and an underlying chronic diffuse 
pulmonary disease, probably bronchiectasis. 

Dr. Janeway: Did he have a^ reaction the second 
time serum was used? 

Dr. Cass: No. 

Clinical Diagnoses 

Lobar pneumonia (Type 18 pneumococcus). 

Pericarditis. 

Empyema, left. 

Bronchiectasis: left lower lobe? 
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Dr. Janeway’s Diagnoses 

Lobar pneumonia (Type 18 pneumococcus): left 
upper lobe. 

Pericarditis (Type 18 pneumococcus). 

Empyema, left (Type 18 pneumococcus). 
Bronchial constriction and atelectasis, with in- 
fection (Type 18 pneumococcus) : left lower lobe. 

Anatomical Diagnoses 

Bronchiolitis fibrosa obliterans. 
Bronchopneumonia. 

Bronchiectasis, left lower lobe. 

Pericarditis, acute, fibrinopurulent. 

Empyema, left. 

Pathological Discussion 

Dr. Benjamin Castleman: At autopsy this man 
still had 10 to 15 cc. of pus in the pericardial cavity 
and some empyema. At the base of the drainage 
tube, over the visceral pleura, was a huge pocket of 


ference, so that there was definite bronchiectasis in 
the left lower lobe. The right lung, although not 
collapsed, was also encased in a thick fibrous 
pleura and on section showed a similar sprinkling oi 
tubercle-like lesions throughout all lobes. 

On microscopical examination of the left lung we 
found that the bronchioles were filled with exudate 
and that the walls were destroyed in places. There 
was also a great deal of organization of the exudate 
within the bronchi and bronchioles, especially in the 
smaller air sacs or alveolar ducts (Fig. 1). Imme- 
diately surrounding the bronchi there was evidence 
of recent infection. This reminded us .of a condition 
called “bronchiolitis fibrosa obliterans,” which was 
described by Lange 1 in 1901 and again fifteen years 
ago here in Boston by Blumgart and MacMahon. 1 
The latter described 5 cases which simulated miliary 
tuberculosis but in which, of course, there was no 
evidence of tuberculosis. We were able to find similar 
bronchiolitis with fibrous-tissue plugs in the right 
lung, with a more acute pneumonic process around 



Figure 1. Photomicrograph Showing Bronchiolitis Fibrosa Obliterans of an 

Alveolar Duct, 


pus. The left lung was encased in a fibrous pleural 
capsule 1 to 2 mm. in thickness, and the whole lung 
itself was shrunken to about two thirds its normal 
size. On sectioning the lung there were numerous 
grayish granular foci 1 to 2 mm. in diameter that 
looked like miliary tuberculosis, and at the time of 
autopsy the diagnosis lay between tuberculosis and 
lobar pneumonia with small abscesses. In the left 
lower lobe the larger bronchi were filled with thick, 
tenacious material so that it would have been 
quite impossible for air to get through. The 
smaller bronchioles were also filled with this material 
and were distended to perhaps 0.5 cm. in circum- 


the bronchi. The disease on the right seemed to be 
definitely more recent than that on the left, but the 
fundamental chronic process was the same. 

The question arises whether this was the result of 
an organizing pneumonia and something that he had 
had for a long time or whether it was the disease 
entity that had precipitated the attacks of pneu- 
monia. We have seen the same condition a number 
of times. This morning I looked through our files 
and found that we have made the diagnosis of bron- 
chiolitis^ fibrosa obliterans seventeen times. It is 
interesting that in 5 of the 17 cases the patients had 
heart disease. Two of these were rheumatic in 
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origin, which is interesting in view of the fact that 
an organizing bronchiolitis has been described as a 
form of rheumatic pneumonia by Masson et al. s The 
other 12 cases were associated with pneumonia, or- 
ganizing pleuritis, empyema or pericarditis, 2 of 
them occurring in patients with nephritis. Perhaps 
this is not a disease entity in itself but a nonspecific 
finding that develops with a diffuse organizing pul- 
monary infection caused by a variety of etiologic 
agents. For example, the pulmonary complications 
of the victims of the Cocoanut Grove fire who died 
after admission into the hospital showed an acute 
necrotizing bronchiolitis. 4 Those who had severe 
pulmonary damage and survived may well have de- 
veloped varying degrees of bronchiolitis fibrosa and 
perhaps will be relatively nonresistant to future pul- 
monary infections. 

In the later stages of the disease, failure of the 
right side of the heart may occur. This was true in 
the present case, the right ventricular wall being 
twice its normal size. There was no evidence of 
disease in any other organ. 

Dr. Janeway: If you assume this was a chronic 
process and not one that began with this particular 
infection, how can you reconcile that with so little 
change in tlie earlier x-ray films? 

Dr. Holmes: I do not know exactly how'much 
these cases of the type described show on x-ray, but 
I should certainly say that these films showed noth- 
ing abnormal except for the character of the lipiodol 
shadow in the left descending bronchus. That is 
abnormal, but it is not characteristic of bron- 
chiectasis. 

Dr, Castleman: The right lung was encased in a 
‘thickened pleura that certainly antedated the recent 
disease. 

Dr. Allan Butler: If the patient had had bron- 
chiolitis fibrosa obliterans previous to the last attack, 
then I should think that decreased aeration of the 
lung would have been noticed clinically and that 
he would have complained between times of dyspnea. 

Dr. Cass: He had not been well since he was four 
years old. The only exception to that was the three 
years spent in Arizona, and he was not active out 
there. He never completed a full year of school and 
really never did anything, just lived the life of an 
invalid. The first time I saw him he was cyanotic. 

Dr. Janeway: How about the kidneys? 

Dr. Castleman: They were normal. 
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CASE 30032 
Presentation of Case 

A fifty-four-year-old clerical worker entered the 
hospital because of “asthma'* of three weeks’ 
duration. 

The patient was in good health until five months 
before admission, when she developed a severe 
steady pain in the lower sternum associated with 
and aggravated by an “awful” nonproductive cough. 
These continued for two to three weeks. About two 
months before admission she coughed up frothy 
white material flecked with blood for three days. 
She developed a “severe strain” between the scap- 
ulas. An x-ray film of the chest was said to have 
shown “adhesions between the lung and the dia- 
phragm, clearing pneumonia and thickening of the 
pleura.” She remained at home for six weeks with- 
out any relief. In the meantime her appetite de- 
clined and she developed abdominal and lower costal 
pain which she attributed to continuous coughing. 
Three weeks before entry she developed wheezing 
respirations and a filled-up feeling, in addition to the 
cough and pain. The cough was productive of a 
slightly odorous white froth with no thick exudate. 
The “asthma” improved slightly and the chest pain 
subsided. There was no fever, chills or night sweats, 
sinus pain, toothache, sore throat, hay fever or hives. 
She had had no upper respiratory operations, and 
there was no history of aspiration of a foreign body. 
The weight had remained constant until the three 
weeks before entry, when she had lost about 7 
pounds. There was no history of a tuberculous 
contact. 

Physical examination showed a well-developed, 
well-nourished, slightly dyspneic woman in no dis- 
tress. There was no nasal obstruction. The “ton- 
sillar nodes” were slightly enlarged and nontender. 
The diaphragm was in normal position and showed 
slight mobility. In the lungs there were scattered 
coarse, sticky rales, a few moist rales .and rare sibi- 
lant rhonchi. The heart was normal. Examination 
was otherwise not remarkable. 

The blood pressure was 120 systolic, 90 diastolic. 
The temperature was 98.6°F., the pulse 120, and 
the respirations 26. 

Examination of the blood showed a red-cell count 
of 4,860,000. The white-cell count was 1 1,600, with 
86 per cent neutrophils. The urine was negative. 
The blood sedimentation rate was 2 mm. in fifteen 
minutes and 22 mm. in sixty minutes. A blood 
Hinton test was negative. 

X-ray examination of the chest showed a general- 
ized increase in the lung markings, with diffuse hazi- 
ness over the lower two thirds of the right chest and 
to a lesser degree of the left chest. A grid film re- 
vealed numerous small areas of diminished density 
having the appearance of bronchiectatic changes. 
The right diaphragm was adherent anteriorly. The 
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heart was not grossly enlarged. The aorta was tor- 
tuous and displayed calcification of the arch. 

For the first few days she experienced considerable 
respiratory distress. She was orthopneic and wheezed 
heavily. There was no relief from adrenalin, but 
a certain amount of temporary relief from amino- 
phyllin. She was given 1 gm. of sulfadiazine on the 
third day, followed by 2 gm. daily for the next six 
days. On the fifth day the blood sulfadiazine level 
was 3.8 mg. per 100 cc. 

Bronchoscopy on the eighth day showed marked 
spasm of the vocal cords. The trachea was narrowed 
in the anteroposterior direction. The carina was 
thickened and shortened in the anteroposterior 
diameter, giving it a twisted rope-like appearance. 
The right bronchus was also narrowed in the antero- 
posterior diameter and had a similar appearance, 
which was thought to be due to spasm. On the 
medial wall of the right main bronchus close to the 
carina there was a thickening of the bronchial wall 
that bled easily. A biopsy was attempted but no 
tissue could be obtained. The left main bronchus 
had much the same narrowed spastic appearance 
as the right. 

Following bronchoscopy the patient became 
(^slightly more dyspneic and cyanotic. Bronchography 
^fead to be omitted. She was given 10 cc. of amino- 
B^ihyllin with temporary relief. In the next twenty- 
four hours she experienced considerable respiratory 
distress and raised large amounts of blood-tinged, 
frothy sputum. The respirations were 36, the pulse 
140, and the blood pressure 140 systolic, 90 diastolic. 
On the ninth day coarse rattles were heard over 
_ the left chest and the patient was pale, sweaty and 
cold. The administration of aminophyllin was in- 
effective, and oxygen gave only temporary relief. 
She became progressively more dyspneic and died 
t suddenly on the tenth hospital day. 

Differential Diagnosis 

Dr. Paul C. Zamecnik: The first problem to de- 
cide in reaching a diagnosis in this case is whether 
the disease involving the bronchial tree was in- 
trinsic or extrinsic in origin. Since both the right 
and left main stem bronchi presented the same nar- 
rowed, spastic appearance, and inasmuch as both 
sides of the chest showed diffuse haziness by x-ray, — 
even though it was more marked in the right chest, — 
the evidence points toward intrinsic disease of the 
bronchi and bronchioles. 

An extrinsic mediastinal mass would, in general, 
be '.more likely to produce bronchial stenosis uni- 
laterally rather than bilaterally. It is true that 
lymphomatous rrtadiastinal nodes can produce bron- 
chial obstruction of both sides of the chest, but 
lymphomatou^masses of this magnitude are usually 
visible by x-r;ly, and in this case no mediastinal 
t < '’dargement is reported. Such additional possibil- 
as a dermoid cyst, a neurofibroma, a substernal 


thyroid gland, and an enlarged thymus fall into " 
category and therefore have no positive evidences 
support them. In connection with the possibility d C 
aortic aneurysm, the x-ray definition of the aorti 
with its tortuosity and calcification seems sufficiently 
clear to make this diagnosis unlikely. Furthermore, 
the aortic second sound rvas presumably intact, ara 
the Hinton reaction negative. 

A discussion of intrinsic diseases involving fie a 
bronchial tree may properly be introduced by a con- «i 
sideration of bronchial asthma and bronchiogenic \ 
carcinoma. Against the diagnosis of bronchial ,, 
asthma are the age of the patient at the onset of fie t 
disease, the lack of a previous history of asthmatic 
attacks, the failure of response to epinephrin, and 
the rapid, downhill progress of the disease. The 
spasm of the bronchi and the bronchiectasis, how- 
ever, fit in well with this diagnosis. It is impossible 
to rule out bronchiogenic carcinoma, but the bilateral 
character of the disease and the absence of visible 
neoplasm by bronchoscopy rob this diagnosis ol 
its chief support. 

If this line of reasoning is correct, one is left wifi 
certain rarer diseases involving the trachea, bronchi 
and bronchioles. Scleroma is usually a more chronic 
type of disease than the one here presented, starting 
with a falling in and a fibrous-tissue replacement ol 
the cartilaginous framework of the nose and throat; 
then the glottis and trachea are involved and the 
process extends downward in the respiratory tract- 
There is no such antecedent history in this case, and 
indeed the history suggests that the difficulty pro- 
gressed upward from the lower part of the respiratory 
tract. 

Most of the data are consistent with a disease in 
which connective tissue grows in from the walls of 
the terminal and even the larger bronchi, with a 
resultant partial or complete occlusion of their 
lumens. Such a condition occasionally follows pneu- 
monia or acute bronchitis, and is characterized by a 
progressively downhill course, with dyspnea, or- 
thopnea, cough and fatal termination. In most cases 
of bronchiolitis fibrosa obliterans, miliary nodules 
resembling those of tuberculosis are seen in the lung 
fields by x-ray, but in the present case no mention of 
such findings is made. In spite of the absence of this 
valuable sign, I find myself forced to make this 
diagnosis. The initial chest pain may be attribute 
to pleural adhesions accompanying the pneumonia) 
and the remainder of the picture appears to ha\ £ 
been due to obliterative bronchiolitis and bronchitis> 
with bronchiectasis. 

Clinical Diagnosis 
Bronchial asthma. 

Dr. Zamecnik’s Diagnosis 
Bronchiolitis fibrosa obliterans. 
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Anatomical Diagnosis 

Carcinoma of pancreas, with metastases to lungs, 
pleura anS bronchial, mediastinal and retro- 
peritoneal lymph nodes. 

Pathological Discussion 

Dr. Benjamin Castleman: This case is another 
sample of Dr. Rackemann’s frequent statement 
All is not allergy that wheezes,” and Dr. 
amecnik wisely discarded the diagnosis of bronchial 
jthrna, although that was the ante-mortem diag- 
osis. There was disease of the bronchial tree, but it 


was primarily extrinsic. The autopsy showed diffuse 
carcinomatosis of both lungs, and microscopically 
the tumor cells involved the lymphatics, especially 
in the peribronchial and peribronchiolar lymphatics. 
In some places tumor cells had extended through the 
bronchiolar walls and had invaded the mucosa. 
We were unable, however, to find any gross evidence 
of a tumor that involved the lumen of a bronchus, 
and we did not believe that the primary tumor was 
in the lung. We found metastases in the bronchial 
and retroperitoneal lymph nodes and finally dis- 
covered the primary tumor in the body of the 
pancreas. 
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MUTATIS MUTANDIS 

Change begets change. Not so long ago it was 
generally accepted that unconsciousness following 
, a blow on the head — concussion — and the more 
serious pathologic changes often associated with it 
were the direct result of the local application of 
force. This did not explain, however, the damage 
to the brain opposite the point struck. Because this 
damage was usually severer than that occurring 
immediately beneath the point of contact it could 
not be ignored, and the theory of contracoup was 
evolved to explain its presence. It was conceded 
that acceleration or deceleration of the head was 
' necessary to produce the contracoup effect but did 
not necessarily cause unconsciousness. More recent 
work done with greater exactness under experi- 


mental conditions has also included acceleration 
or deceleration of the head as a prerequisite of un 
consciousness. As a corollary to this point of viev 
the failure to lose consciousness following perforat 
ing wounds of the skull, wounds made by multipl 
small missiles with low velocity or a crush of theheai 
was alleged to be traceable to an absence of accel 
eration or deceleration of the skull and its contents 
These conclusions have been rather widely acceptec 
and they have been regarded as a satisfactory an 
probably a final explanation of the mechanism c 
concussion and its associated brain pathology. 

Now comes a physicist, a Doctor of Philosoph 
from Oxford and the holder of an M.A. degree fror 
Edinburgh, who, working as a research physicist i 
the Laboratory of Physiology and the Departmeti 
of Surgery at Oxford, propounds a new explanatio 
for the development of unconsciousness and -th 
causation of all degrees of brain injury* In th 
course of his paper he claims that neither the contra 
coup nor the acceleration-deceleration effect : 
adequate as explanation for such results. He state 
that the most important physical properties of th 
brain are its comparatively uniform density, it 
extreme incompressibility, the small resistance 
offers to change in shape as compared with tba 
which it offers to change in size (the effect of prcssui 
by a retractor as compared with that of an estimate 
pressure of 10,000 tons), and the lesser rigidity < 
the brain as compared with that of the skull - 
1 ton being required to reduce the diameter of th 
skull by 1 cm. Furthermore, he asserts that th 
shapes of the skull and brain determine the locatio 
of the injuries. He also points out that if one grani 
that the brain behaves like similar substances who: 
physical properties have been studied to date, i 1 
constituent particles are pulled so far apart as th 
result of a blow that they do not join up again pro] 
erly when the immediate effect of the blow is ove 
The amount of this pulling apart is proportional t 
shear strain or rotational effect, and not to tl 
amount of compression that occurs. 

In conformity with this conception and workit 
with a model constructed of materials that ai 
claimed to react to blows in the same way that tl 
skull and brain do, the author claims to h*' 
demonstrated that the localized damage in cranu 
cerebral injuries is traceable to skull distortioi 

♦Holbourn, A. H. S. Mechanic, of head injuries. Lancet 2:438-Ht 
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Distant damage, on the other harid, occurs in regions 
where the brain is locally fixed in relation to the 
skull. Adjacent cerebral tissue is thus permitted 
to rotate around such fixed points and to set up 
shear strains, which eventuate in the pathologic 
changes recognized as concussion, contusion and 
laceration. Extradural hemorrhages are said to be 
•caused by skull distortion, whereas subdural and 
subarachnoid hemorrhages result either from this 
same cause or from shearing damage to appropriate 
blood vessels. 

To produce shear strains, therefore, the skull and 
its contents must not only be struck but must also 
be rotated. Because of its shape the liability of com- 
pression without rotation of the skull and its con- 
tents following a blow is extremely small. On the 
theoretical concept that concussion with its un- 
consciousness is caused by separation of constituent 
particles to a minimal degree, in contradistinction 
to a laceration, when such separation is maximal, 
the author predicts, “The theory of head injury can 
be developed on the assumption that during and 
immediately after the blow, all factors other than 
the purely physical can be neglected.” This includes 
so-called “contracoup damage.” If further investi- 
gations support his demonstration, then, as he says, 
“One can be reasonably confident that only minor 
modification to the theory will be necessary to ex- 
plain quantitatively the usual type of accident” — 
at least until another worker presents a new concept 
and a different explanation. 


A NEW TEST FOR ACUTE 
BACTERIAL INFECTION 

Three chemical constituents of pneumococci are 
well known: the type-specific polysaccharides, the 
species-specific protein and a nonspecific car- 
bohydrate. The last is apparently common to many 
bacteria, and recent work has shown that a protein 
substance reacting with this nonspecific carbo- 
hydrate is present in human serum during the acute 
phase of many bacterial infections but is not found 
after recovery, nor is it present in the serum of nor- 
mal individuals. Skin tests with the type-specific 
polysaccharide have had a limited use, especially 
before the introduction of chemotherapy, both as 
an aid in prognosis and as a guide to therapy with 
antipneumococcus serum. Satisfactory preparations 
•of both the specific and nonspecific carbohydrates 


are difficult to make, and skin reactions with these 
substances, as with other materials, have many 
drawbacks. 

Lofstrom* in a monograph just published in 
Sweden describes in detail a nonspecific reaction 
that involves the capsular swelling of pneumococci 
of certain types in human serum. The Type 27 
pneumococcus has proved to be most satisfactory 
for this purpose. The reaction is carried out in 
exactly the same manner as the Neufeld test for the 
typing of pneumococci. In the latter test the 
pneumococcus in question shows swelling of the 
capsule when it is mixed with antipneumococcus 
rabbit serum of the homologous type. Lofstrom’s 
reaction takes place with the Type 27 pneumococcus 
(and to only slightly less extent with Types 16 and 
28) and human serums from a large variety of con- 
ditions. The author has worked out many of the 
physical and chemical characteristics of the serum 
responsible for this reaction and has applied it to 
the study of serums from a variety of conditions. 

A number of important practical applications of 
this nonspecific reaction are claimed by the author. 
It does not occur in the serum of normal individuals 
but is present only during the febrile stage of bac- 
terial infections and in some other febrile conditions 
associated with tissue breakdown. It cannot be 
demonstrated in the virus diseases that he has 
studied. Thus the reaction is negative with serums 
from patients with common colds or influenza, but 
becomes positive if bacterial complications in- 
tervene. The reaction occurs during acute bacterial 
infections of the respiratory tract, such as ton- 
sillitis, ^sinusitis and pneumonia, but promptly dis- 
appears from the serum after the acute infection 
subsides. It is therefore offered as an aid in prog- 
nosticating the occurrence of bacterial complications 
of virus infections or other conditions. In cases of 
meningitis in which cultures arc negative the test 
may be used to differentiate bacterial from virus 
infections — • it is positive in all the acute bacterial 
meningitides, weakly positive in tuberculous menin- 
gitis and negative in lymphocytic choriomeningitis 
and the virus encephalitidcs. 

The author also claims that this reaction can be 
used to differentiate cases of coronary occlusion 

•LofltrSm, C 41 ' ■ * ' « s** - 

logic and clinic* • ■ ■ « ■ 
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loRiik* f tudier ’ *. ■ ■ 

J5»J 2 , 1939. 
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from congestive failure without occlusion, since it 
is present only during the phase of coronary occlu- 
sion when tissue breakdown is taking place. Like- 
wise he believes that the reaction may differentiate 
chronic endocarditis with valvular defects and sub- 
acute bacterial endocarditis, the capsular swelling 
being demonstrated in the latter but not in the 
former. 

As a routine method for the clinic, the test for 
nonspecific capsular swelling has the great advan- 
tage that it is simple to perform and easy to evalu- 
ate. Should the author’s claims be substantiated, 
the reaction may prove to be an extremely useful 
tool. 


MEDICAL EPONYM 

Riedel’s Struma 

Professor Bernhard Moritz Karl Ludwig Riedel 
(1846-1916), of Jena, discussed the topic “Die 
chronische, zur Bildung eisenharter Tumoren fiih- 
rende Entziindung der Schilddriise [Chronic In- 
. flammation of the Thyroid Gland Leading to the 
k Formation of Iron-hard Tumors]” at the twenty- 
f fifth congress of the Deutsche Gesellschaft fur 
Chirurgie, on May 30, 1896. His remarks are pub- 
lished in Verhandlungen der deutschen Gesellschaft 
fur Chirurgie (1:101-105, 1896). A portion of the 
translation follows : 

I present for your consideration a new, unusual property 
of the thyroid gland. . . . 

There came under my care a forty-two-year-old man 
who for six months had noticed an increase in size of his 
thyroid gland, together with moderately severe dyspnea. 
There was a bilateral tumor, not very large, but extraor- 
dinarily hard and immovable. I supposed it to be a 
malignant goiter, and on November 30, 1883, attempted 
operation, exposed the tumor and saw at once that it was 
very firmly adherent to the carotid artery and the internal 
jugular vein on either side, resected a portion of the in- 
ternal jugular, then after removal of a bit of the goiter 
about as large as a walnut, cut short the operation, since 
I was forced to consider the case inoperable. . . . Half a year 
later the man reported that he was entirely well and able 
to work. In the meantime we had studied the specimen 
and found in it no trace of any new-growtli. It was an 
inflammatory process; infiltration with round cells was 
demonstrated; carcinoma and sarcoma were ruled out 
and the patient had neither tuberculosis nor syphilis. . . 

Twelve years later a second case was encountered. 

Inspection of the preparation gives no hint of the hard- 
ness of the growth; one would expect firm, fibrous tissue 
as a constituent of the tumor, but we see only masses of 
round cells, as described. 

The growth seems even harder before operation: this is 
explained by the abundant firm adhesions of the tumor 
to the surrounding soft parts, especially with the blood 
vessels, nerves and trachea. . . . 

It would seem ... as though for the present only 
partial excision of the growth exerts an influence on the 
inflammatory process. 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

« 

EXECUTIVE COMMITTEE ' 

OF THE COUNCIL 

On December 29, 1943, the Executive Committee 
of the Council, on the recommendation' of the Com- 
mittee on Membership and representatives from the 
supervising censors, took the following action: 

Accepted the resignations of the following named 
fellows, under the provisions of Chapter I, Section 7, 
of the by-laws, these resignations to be effective as 
of January 1, 1944: 

Medinger, Fred G. (nonresident), 326 South 19th Street, 
Philadelphia. 

Strong, Seth L. (Plymouth), Marshfield Hills. 

Reinstated the following named fellow, who had j 
resigned from the Society while in good standing, 
under the provisions of Chapter I, Section 10, of the 
by-laws: 

Houghton, Henry L. (Suffolk), 176 Commonwealth Avenue, 
Boston. 

Allowed the following named fellow to change his 
membership from one district society to another, 
without change of legal residence, under the pro- 
visions of Chapter III, Section 3, of the by-laws: 

Simmons, Fred A., 264 Beacon Street, Boston (Norfolk to 
Suffolk). 

Remitted the dues, including those of 1941, 1942 
and 1943, of the following named fellow who is ill 
and incapacitated, under the provisions of Chapter 
I, Section 6, of the by-laws: 

Jones, Raymond C. (Worcester North), Ashby. 

Reinstated following named fellows, under the 
provisions of Chapter I, Section 10, of the by-laws, 
who had been deprived of membership for the non- 
payment of dues, provided their arrears in dues at 
the time they were dropped plus the dues for 1944 
be paid to the treasurer of the Society: 

Karlsberg, Isador J. (Middlesex South), 164 Main Street, 
Hudson. Joined 1932. Deprived 1939. 

Parris, Roland O. (Barnstable), 18 Locust Street, Falmouth. 
Joined 1916. Deprived 1934. 

Rifkin, A. (Plymouth), 197 Main Street, Brockton. Joined 
1929. Deprived 1938. 

The personnel of the Committee on Membership 
is as follows: Harlan F. Newton, chairman', ■ John E. 
Fish; Peirce H. Leavitt; A. William Reggio; and 
Sumner H. Remick. The representatives of the 
supervising censors are as follows: William H. 
Allen; H. Quimby Gallupe; and Albert E. Parkhurst. 

Michael A. Tighe, M.D., Secretary 
Executive Committee 


SECRETARY’S OFFICE 

I believe that the following letter, recently re- 
ceived from Dr. Victor Johnson, secretary of the 
Council on Medical Education and Hospitals of the 
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American Medical Association, will be of interest to 
.he members of the Society. 

Michael A Tighe, Secretary 

December 23, 1943 

Dr Michael A Tighe, Secretary 
Massachusetts Medical Society 
3 The Fenway 
Boston, Massachusetts 
Dear Doctor Tighe 

In the November 25 issue of the New England Journal of 
Medxcxne there appears, on pages S32, S33 and 834, a dis- 
cussion of the relationships of the Society’ with the College 
of Medicine of Middlesex University The letter from Dr 
Stephen Rushmore is quoted in which the following statement 
is ’made 

There hat been expressed a fear that hospitals approved by the Council 
on Medical Education of the American Medical Atsocialion would lote 
* *i . J — - ' »•* hmcal 

■ ■ ■ i " i etary 

• ii lit as 

■ 11 ■ i ■ ■ denta 

It occurs to me that you might be interested in knowing 
the exact policy adopted by the Council on Medical Education 
and Hospitals of the American Medical Association with 
regard to students from schools not on its approved list being 
accepted by approved hospitals for clinical instruction The 
policy of the Council is embodied in the following statement 
The lotcreat of the Council on Medical Education and Hospitals of 
the American Medical Association id hospitals approved for tne train 
ihg of intern* and resident* is primarily in the maintenance of a satis 
factory educational program for the training of house officers In the 
case of hospitals which in -addition to internships and residencies also 
oner training to undergraduate medical students, the Council is also 
• ■ s 

i • ■ 

* II is 

i ■ 

■ i • s ■ i . 

Pitalin instances where the hospital contemplates acceptance ol students 
trorn more than one medical school 

Yours sincerely, 

[Signed] Victor Johnson 
Victor Johnson, M D , Secretary 


prophylactic treatment of the eyes of the newly 
delivered child This amendment became effective 
on June 2, 1943 Prior to that date the law re- 
quired only that the physician or hospital officer 
treat the eyes of the newborn within two hours after 
birth with a department-approved prophylactic 
The present law reads as follows. 

The physician, or hospital medical officer registered under 
section nine of chapter one hundred and twelve, if any, 
personally attending the birth of a child shall treat his eyes 
within two hours after birth with a prophylactic remedy 
furnished or approved by the department, and he shall 
record on the birth certificate the use of such prophylactic 
Whoever violates this section shall be punished by’ a fine 
of not more than one hundred dollars 

It is suggested that physicians use the left margin 
of the certificate to record the prophylactic used 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS TOR DECEMBER, 1943 


Resume 


Diseases 


Anterior poliomyelitis 
Chicken pox 
Diphtheria 
Dog bite 

Dysentery bacillary 
German measles 
Gonorrhea 
Measles 

Meningitis meningococcal 
Meningitis other forms 
Meningitis undetermined 
Mumps 

Pneumonia lobar 
Salmonella infections 
Scarlet fever 
Syphilis 

Tuberculosis pulmonary 
Tuberculosis other forms 
Typhoid fever 
Undulant fever . 

Whooping cough 
•Pfeiffer bacillus meningitis o 


December December Seven V ear 


1943 

1942 

Medi 

1? 

2 

1 

1616 

1444 

1511 

44 

12 

18 

431 

5 OS 

561 

30 

6 

16 

118 

190 

63 

477 

286 

335 

1319 

1871 

103’ 

65 

27 

7 

16 

10 

» 

4 

0 

* 

671 

10S0 

597 

576 

327 

407 

4 

7 

4 

978 

1307 

753 

560 

489 

444 

214 

239 

241 

18 

13 

26 

2 

4 

5 

3 

2 

3 

343 

1171 

828 


inly other form reportable previous to 1941 


deaths 

TLANAGAN — James E Flanagan, MD, of West 
Koxbury, haB been reported missing as a result of the smk- 
destroyer Turner 

v, ~. r Flanagan received his degree from Tufts College 
ok 1 r Sch ° o1 m 1^38 He had been practicing medicine 
h ^ cars w ^ cn he entered the Navv a year ago He 

Held the rank of lieutenant at the time of his death He was 
a member of the Massachusetts Medical Society and the 
American Medical Association 


. KERRIGAN — John J. Kerrigan, M D , of Fall Riv 
Q n ■' a £ uai 7 6 He wa » in his sixty sixth year 
Ph Kerrigan received his degree from the College 
nysicians and Surgeons, Baltimore, in 1906, and did po 
graduate work abroad Tor many years he was on the st 
r; the Massachusetts Eye and Ear Infirmary He was 
member of the Massachusetts Medical Society and t 
American Medical Association 
His widow, a son and a daughter survive 


Massachusetts department of 
public health 

New law REGARDING PROPin LACTIC 

treatment or eyes or ini-ants 

Attention is directed to amended Chapter 111, 
cction 109//, of the General Laws, which requires 
ph}sicmns to record on the birth certificate the 


Comments 

Anterior poliomyelitis has shown the usual seasonal decline 
since the peak of 121 cases in September, but nonetheless the 
December level was fifteen times the seven year median. 
Diphtheria on the other hand, has been showing a stead) 
rise since September, reaching a point nearly two and a half 
times the seven year median The December prevalence has 
not been as high since 1935 The number of cases of lobar 
pneumonia was also high compared to that reported in 
December in recent years 

Geographical Distribution of Certain Diseases 
Anterior poliomyelitis was reported from Boston, 1, Fall 
River, 1, Haverhill, 2, Lynn l, Newton, 2, North Adams, 1, 
Norwood, 1, Peabody, 1, South Hadley, 1, Waltham, 3, 
Winchester, 1, total, 15 

Anthrax was reported from Salem 1, total, 1 
Diphtheria was reported from Amcsbury, 1, Barre, 1, 
Bedford, 1, Boston, 16, Cambridge, 1, Hoped ale, 1, Aledford, 
1, Melrose, 1, New Bedford, 1, Salem, 1, Saugus, 1, Somcr 
ville, 11, Taunton 6, Watertown, 1, total 44 

Dysentery, bacillary, was reported from Adams, 1, 
Boston, 5, Cambridge, 1, Ha\erhill, 4, Lowell, 1, Worcester, 
18, total 30 

Encephalitis, infectious syas reported from East I ong- 
meadow, 1, Holyoke, 1, Lowell, 1, Springfield, 1, Worcester, 
1, total, 5. 

Malaria was reported from Fort Devens, 8, Haverhill, 1, 
Worcester, 2, total, 11 

Meningitis meningococcal, was reported from Barnstable, 
1, Boston, 25, Bourne, 1. Cambridge, 2, Camp Edwards, 4, 
Canton, 1, Chelsea Nav a! Hospital, 1, Cohasset, 1, Danvers, 
1, Dedham, 1, Everett, 2, Fairhaven, I, Fall River, 1, Tort 
Devens, 2, Framingham, 1, Gloucester, 1, Greenfield, 1; 
Hingham, 1, Holjote, 1, Lawrence, 1, Iowell, 1, Milton, 1; 
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New Bedford, 1; North Adams, 1; Plymouth, 2; Salem, 2; 
Springfield, 3; Westwood, 1; Weymouth, 1; Winthrop, 1; 
Worcester, 1; total, 65. ‘ 

Meningitis, Pfeiffer-bacillus, was reported from: Boston, 1; 
Lynn, 1; Springfield, 2; total, 4. 

Meningitis, pneumococcal, was reported from: Fall River, 
1; Marblehead, 1; Medford, 1; Oxford, 1; Worcester, 1; total, 5. 

Meningitis, staphlococcal, was reported from: Fall River, 1; 
total, 1. 

Meningitis, streptococcal, was reported from: Marlboro, 1; 
Springfield, 1; total, 2. 

Meningitis, other forms, was reported from: Boston, 3; 
Methuen, 1; total, 4. 

Meningitis, undetermined, was reported from: Arlington, 
1; Fort Devens, 1; Springfield, 1; Worcester, 1; total, 4. 

Salmonella infections were reported from: Andover, I; 
Boston, 1; Haverhill, 1; Northfield, 1; total, 4. 

Septic sore throat was reported from: Amesbury, 1; 
Boston, 13; Cambridge, 1; Lawrence, 2; Medford, 1; Milton, 
1; total, 19. 

Tetanus was reported from: Fall River, 1; Raynham, 1; 
total, 2. 

Trachoma was reported from: Medway, 1; total, 1. 
Typhoid fever was reported from: Boston, 1; Medford, 1; 
total, 2. 

Undulant fever was reported from: Adams, 1; Great 
Barrington, 1; Hatfield, 1; total, 3. 


CORRESPONDENCE 


WAGNER-MURRAY-DINGELL BILL 

To the Editor: It did not seem to me quite fair that the letter 
under date of December 2, 1943, signed by the president and 
secretary of the Massachusetts Medical Society should have 
been sent to our representatives in Congress, because as I 
read the letter it implies that the Society has already expressed 
an opinion on the subject matter involved. This I am in- 
formed is not the case. 

I know an appreciable number of members of the Society 
who do not believe in the sentiments expressed in this letter, 
and therefore, irrespective of what the Council will decide in 
February, it seems to me only fair to inform the members 
from Massachusetts in Congress that a minority at least of 
the Massachusetts Medical Society have a different point of 
view. I am, therefore, sending to the Massachusetts repre- 
sentatives in Congress a letter, a copy of which I am enclosing. 

I have always hoped that the Journal would be willing to 
present both sides of a controversial matter, so I hope that 
you will be willing to publish this letter with the enclosure. 

Channinc Frothincham, M.D. 

1153 Centre Street 
Jamaica Plain, Massachusetts 

^ * 


Dear Sir: January 12. 194. 

2 ’ 1943, of N V° Entland Journal of Meditim 
, p ,“8\f 64 ' l t' re appears a letter_s lg ned by the President and Secretan 
^ Ia * sa ^ usetts Medical Society which was sent to Massachusett 
S&lii'. and . the . House of Representatives in Congress 

1 his letter gives the impression that the statements expressed therein an 
the sentiments of the Massachusetts Medical Society. Up to the presen 

fi?thr'sneiIrv h h, So J :l t ty nor Co y ncl1 ." which often expresses opinion 
for the Societj, has talen any formal action on the merits of the Wagner- 
Murray-pingell Bill. W hat the action of the Council of the Massachusetti 
Medical Society or the Society itself will eventually be in regard to Ithi 
V. agner-Murray-pingeil Bill remains for the future to decide. In thi 
meantime I would like to call your attention to the fact that there ar, 
many members of the Massachusetts Medical Society who are not ir 
K?Vr y w f th th ' statements expressed in this letter of December 2 
1943. referred to above and who believe that there is a possibility tc 
accomplish a tremendous improvement in the delivery of medical car. 
to the citizens of Massachusetts by developing a program along the genera 
lines outlined m the Waijner-Murray-Dingell Bill. h 

A group of doctors with whom I am connected has made a careful study 
of. the medical aspects of Senate Bill 1161 and has offered constructive 
criticism in regard to the Bill. I am enclosing a copy of the statemem 
ol thi* group thinking that it might be of interest to you. 

m Sincerely yours, 

Cranking Frothincham, M.D. 

President of the Massachusetts Medical Society (1937- 1939) 


BOOK REVIEWS 


Doctors Aioeigk: The story of the United States Navy Media 
Corps in action. By Rear Admiral Charles M. Oman (MC) 
U. S. N. 8°, cloth, 231 pp., with 10 illustrations. Garde 
City, New York: Doubleday, Doran and Company, It 
corporated, 1943. $2.50. 

The subtitle gives the key to this clear-cut, well-writtei 
story of forty years’ experience in the United States Navy. Tb 
author has seen plenty of action, and he knows how to repo: 
it. Here is the story of the preparedness and efficiency of tl 
Navy Medical Corps at Pearl Harbor on that peaccfu 
sunny morning of December 7, 1941, which will thrill an 
please any doctor. Again one may read of the astoundm 
adventures of Dr. Wassell and of Dr. White on the Lexkpe 
and the story of the brilliant appendectomy performed b 
Pharmacist’s Mate Lipes while the submarine to which h 
was attached rested on the bottom of the Pacific. Thes 
and many other tales, along with good advice, make sous 
reading and leave one proud and grateful for the high stand 
ards of the United States Navy and the splendid men wh 
maintain them. 

Pictorial Handbook of Fracture Treatment. By Edward I 
Compere, M.D., and Sam W. Banks, M.D. 8°, cloth, 35 
pp., with 171 illustrations. Chicago: The Year Book Pul 
lishers, Incorporated, 1943. $4.25. 

Recent advances in the management of fractures have n 
suited in the introduction of so many new methods that tb 
general practitioner, who in most cases must be the one t 
institute the first treatment to which a fracture victim i 
subjected, should be acquainted with those procedures tha 
have been shown to have been attended with the mo: 
gratifying results. 

This small volume of Compere and Banks presents in 
compact and well-illustrated text a discussion of the esser 
tials for diagnosis and treatment. The basic facts concert 
ing repair in bone, — based on knowledge of the patholog 
of fractures, — the rate of healing, and causes of delayed an 
nonunion, together with a clear presentation of methods ( 
reduction, the principles of aftercare and the complicatior 
that sometimes follow, are included in the first part of tb 
book. The four remaining sections are devoted to the uppe 
and lower extremities, the trunk, the face and the skull. Dh 
locations are also included. Many line drawings and photc 
graphs of x-ray films are used to illustrate the various type 
of fracture and their reduction and fixation by measures tha 
have proved satisfactory. 

Both the authors and publishers have acquitted then 
selves most creditably, and the practicing physicians hav 
at their service a most helpful guide to their efforts. 


Diseases and Injuries of the Larynx: A textbook for student 
and practitioners. By Chevalier Jackson, M.D., Sc.D., LL.D 
and Chevalier L. Jackson, M.D., M. Sc. Second editioc 
? > *^3 pp., with 197 illustrations. New York: Th 

Macmillan Company, 1942. $8.00. 

This, is a new edition of a textbook that has become 
classic in the short time since the appearance of the origins 
edition in 1937. . . Surgeons within and outside the specialt; 
are by now familiar with it, and many general practitioner 
have found ip-to be their best adviser in borderline cases 
the style is most. vivid and personal, and when reading th 
book, one is subject to the sensation of being present a 
one of the widely known courses of the authors. 

There are 11 color plates, more than 100 halftones and 22; 
pen and pencil drawings to clarify the clinical picture. Thi 
new chapter on war surgery is an important and timely add* 
ton. incidence, etiology, special pathology and accessory in 
juries in war are discussed, together with their peculiar symp 
oms and the treatment and prognosis; next, the authors con- 
si er organization. for care of the wounded, chemical warfare 
c , ” 3 ii C,ati r^’ Irr i ta ting and poisonous gases and smokf 
and, finally, the psychical laryngeal traumas of war. 

in its new form, the textbook will without doubt continue 
to speak viva voce to any member of the profession who turns 
larynx W ‘ th hlS medlcal or EUr S ical problems' regarding the 


{Notices on page xiii) 
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PATHOLOGY, CLINICAL MANIFESTATIONS AND TREATMENT OF LESIONS 
OF THE INTERVERTEBRAL DISKS* 

Albert Oppenheimer, M.D.f 

LACONIA, NEW HAMPSHIRE 


L ESIONS Of the intervertebral disks are ex- 
J tremely common, but do not induce clinical 
manifestations in every case. If present, clinical 
signs and symptoms are sometimes almost indis- 
tinguishable from those caused by diseases of the 
viscera, joints, muscles and other parts. In many 
cases, therefore, it is difficult to decide whether the 
symptoms should be attributed to a disk lesion or to 
some other cause. Accordingly there is a divergence 
of opinion about the clinical significance and appro- 
priate treatment of these lesions. Some surgeons 
ascribe many and different symptoms to certain 
lesions of the disk; others tend to discount the same 
lesions as incidental abnormalities. Such a dis- 
crepancy seems to demand a reinvestigation of the 
problem by means of statistical methods. 

On the basis of 826 cases of disk lesions observed 
during the last eight years, of a control series of 200 
persons without symptoms, and of another control 
series of 100 persons with complaints suggestive of 
disk lesions, an attempt has been made to ascertain 
whether correlations can be established between the 
clinical and the anatomical findings, and whether 
principles can be defined by which treatment may 
be directed. 


Pathology 


The common disk lesions seem to fall into two 
main groups, those caused by rupture and those due 
to degeneration. As a result of trauma or strain, a 
Piece of cartilage may be detached from a normal 
disk, 1 or the nucleus pulposus may be squeezed out 
°f the disk center. 2 * 3 The displaced material may 
be pressed beyond the disk margin, either through 
the fibers of the longitudinal ligaments — for ex- 
ample, backwaids into the spinal canal, where it may 
encroach on the cord 4 ' 6 — or vertically? into an 


Department Roentgenology of the Laconi* HojpitH, 
aJ. Depailinent of Roentgenology of the School of AleoJCine, 
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adjacent vertebral body, through congenital de- 
fects® or traumatic fissures 7 of the osseous and car- 
tilaginous surfaces. It appears that forward and 
backward displacement occurs when the disk is less 
resistant than the bone, and that intrusion of disk 
material into the vertebras implies that the bone is 
less resistant than the disk; but the two modes of 
displacement may combine. 

With advancing years many disks normally lose 
in turgor and volume and grow fiat and inelastic as 
a result of dehydration and increase of fibers of the 
disk cartilage 8 These morphologic alterations are 
probably signs of a change of the colloidal phase of 
the connective tissue. They are believed to be 
caused by the innumerable unnoticed injuries of 
daily life. 7 In some persons this wear and tear seems 
to cause a premature aging or degeneration, espe- 
cially of those disks that are located in the most 
movable vertebral regions • — that is, the lower 
cervical and lower lumbar segments*’ u 

In addition to this quasi-spontaneous degenera- 
tion, fibrosis and flattening may develop as a result 
of disk rupture and of diseases of vertebral bone. 
Rupture of the disk, both into the vertebral body 
and through the longitudinal ligaments, often sets 
up a reaction marked by increasing fibrosis of the 
disk cartilage, indistinguishable histologically from 
involutionary degeneration. 3 ' ® Bone disease may 
involve the disks either directly or indirectly. In- 
fection of the vertebral body may spread directly 
into them through the sievelike lamina cribrosa; 
although resistant against most infections, 3 a disk, 
once infected, deteriorates rapidly, 11 and residual 
disk cartilage may undergo degeneration. But even 
when it escapes infection, a disk adjacent to an in- 
fected vertebral body usually grows thin and fibrous 
in the course of several months or years (Fig. 1), 
although the bone infection itself may have become 
arrested in the meantime. Since the disk, which is 
normally avascular during adult life,® receives its 
nutrition from the vertebral body, 7 it is conceivable 
that degeneration occurs in these cases because nu- 
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trition was inadequate or faulty during the period 
of bone infection. 

It should be recalled at this point that nothing in 
the pathology of the disk differs from the pathology 
of cartilage in general. The nucleus pulposus, the 



Fig uri. 1. Flattening of the Intervertebral Disk as a Result 
of Infection of a Vertebral Body. 

The arrows point to small areas of rarefaction in 
the fourth lumbar vertebral body . The superjacent 
intervertebral space is about half the width of the 
normal subjacent interspace, owing to flattening 
of the disk. The patient, a forty-two-y car-old man, 
developed sudden pain in the back during recovery 
from a bloodstream infection due to Staphylo- 
coccus aureus. 


presence of which somewhat complicates the picture, 
is an inert part that, although derived from primitive 
connective tissue, has no more life of its own than, 
for instance, the synovial fluid; it plays no active 
part in determining the morbid processes observed. 
Cartilage is a connective tissue which the omnip- 
otent mesenchymal cell fails to regenerate effec- 
tively. It may cither undergo necrosis in its various 
forms and phases or be invaded and replaced by 
vascular connective tissue. Although small scattered 
areas of newly formed cartilage may be produced, 
this repair is hardly ever sufficient to restore the 
original volume and resiliency of injured cartilage. 
Lesions of the disk exemplify this rule. The injured 
parts of a disk grow flat, less elastic and more fibrous, 
no matter what were the cause and nature of the 


original injury. 3 As the disk thins down, the ver- 
tebras at this level approach each other. As a result 
the following changes may take place. 

Marginal osteophytes {hypertrophic spondylitis). As 
the bufferlike action of the disk diminishes, the hori- 
zontal vertebral surfaces sustain increased statical 
stress and the edges of the vertebral bodies maj 
come into contact during certain movements. This 
slight but continual trauma may cause minute frac- 
tures, 6 which normally 12 heal with callus formations 
The fractures recur, and the callus formations grow, 
especially into the free space between the vertebral 
margin and the longitudinal ligaments, 13 therebj 
forming the marginal overgrowths (Fig. 2) that 
resemble exostoses of peripheral joints and are 
therefore commonly designated as osteoarthritis of 
the spine. According to its definition, howeier, 
osteoarthritis is a disease of the synovial joints and 
is marked by the wearing off of free articular car- 
tilages. The joint formed by the disk and vertebras 
has no free cartilages; it is not a synovial joint but a 
synchondrosis, which has been named the “vertebral 
symphysis.” 14 Hence marginal osteophytes at the 
level of flattened disks do not fit the anatomical 
definition of arthritis; and since it has been shown 
that they are not associated with the clinical symp- 
toms of arthritis, 14 these osteophytes should not be 
grouped with arthritis. 

Osteoarthritis of the apophyseal joints ( hyper- 
trophic spondylarthritis). At the level of a thinned 
disk the articular processes are crowded together, and 
their articular surfaces, or facets, become displaced, 
usually with the superjacent facet sliding backward 
and downward along the subjacent facet (Fig. 3). 15 ’ 16 
This often causes straining of the surrounding cap- 
sules of the apophyseal joints and the ligaments and 
may produce a gradual wearing off of the articular 
cartilages that aie affixed to the facets 12 — a lesion 
that corresponds in every respect to osteoarthritis 
of the peripheral joints and is a true arthritis of the 
spine. As in osteoarthritis of the peripheral joints, 
eburnation, ecchondroses and exostoses may, but need 
not, develop along the articular surfaces involved. 
This hypertrophic spondylarthritis occurs in less 
than 20 per cent of all cases of disk thinning; in the 
majority of cases the cartilages of the apophyseal 
joints seem to resist the strain successfully. 12 

Bony impingement. The displacement of articular 
processes may amount to impingement of the tip of 
the subjacent facet on the base of the superjacent 
facet. 16-17 The impinging tip may produce in the 
opposing base an erosion resembling a drill hole, 
with subsequent reactive eburnation of the surround- 
ing bone. This was noted in 2.8 per cent of this 
series. 

Contact between spinous processes. When the 
disk thins down, contiguous spinous processes may 
come into contact and form eburnation and osteo- 
phytes like the margins of the vertebral bodies 15 
This was recorded in 0.6 per cent of this series. 
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Figure 2 Secondary Osleophyiic Changes i n tl r / enthral Bone and Joints as a Result of Disk Thinning 

The fourth lumbar mtenertebral space u le > tl an l al; the width of the oiler interspaces owing to flattening of 
its disk (x) Osteophytes have Jormed at tie central margins of the vertebral bodies ( black arrows ), but the 
apophyseal joints haie remained normal {white arro t 0 On tie tracing the stippled areas correspond to the 
secondary lesions The patient a forty one year old woman complained of sciatic pain, there was no backache 



Figure 3 Secondary Spondy l arthritic Changes m the 7 ertebral Bone and Joints as a Result of Disk Thinning. 
The fourtf lumbar intervertebral disk is flattered (x) The facets at this level are ragged avd eburnated and 
the intervening apophyseal joint space is narrowed {white arrows) Thss is a dish o genetic spondylarhrxsOn 
the tracing the stippled areas correspond to the secondary lesions Tl e patient a forty seven-year old man, 
complained of severe pain m the lo ter back tie moiements of tie lumbar spine were sex e rely restricted . 


Narrouitig of the neural foramen At the level 
a thinned disk, the neural foramen grows nar- 
row » ‘Mi *o The nerve root that passes through 
it may become compressed 16 Marginal osteophytes 


arising from the posterior margins of the vertebral 
bodies '* 2 and from the tips of the articular processes , 17 
as well as ossification of the vellow and mtra- 
articular ligaments 17 and swelling of the apophyseal- 
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joint capsule, 12 may add to the compression. The 
most frequent sites of pressure on nerve roots are 
the lower cervical and lower lumbar segments, not 
only because disk thinning is commonest in these 
regions, 9 ’ 10 but chiefly because the nerve roots are 
thicker and the foramens not proportionally wider 
than in other vertebral sections. Since the caliber 
of the nerve root, the original width of the foramen 
and the amount of narrowing vary from case to 
case, 14 ’ 23 compression of nerve roots does not occur 
in every case of disk thinning. Narrowing of neural 
foramens was present in 92 per cent of the cases of 
disk thinning in this series. 

Bulging of disks into the spinal canal. A softened, 
fibrosed or thinned disk may, under the pressure of 
superincumbent parts, be flattened out so that it 
protrudes beyond the vertebral edges. Since the 
longitudinal ligaments at the level of a flattened 
disk grow loose, 13 they yield and bulge sideward, 
together with the disk. The protruding parts may 
cause pressure on the spinal cord. 24 

The secondary changes above enumerated have 
been designated as “diskogenetic,” in order to imply 
that they are all caused by the disk lesion. One may 
speak of diskogenetic osteophytes, diskogenetic 
spondylarthritis and so forth, in order to distinguish 
these lesions from similar alterations that are due 
to some other cause. Marginal osteophytes, for 
instance, may be present at the level of perfectly 
normal disks, especially as a result of low-grade bone 
infection, and osteoarthritis of the apophyseal joints 
may be produced by. several different factors. 12 ’ 14 
The clinical manifestations associated with disk 
lesions have been named “the diskogenetic syn- 
drome,” and the totality of anatomical and clinical 
findings has been termed “diskogenetic disease.” 10 

Clinical Manifestations 

Not every disk lesion produces clinical mani- 
festations. In a series of 200 apparently healthy 
persons not conscious of any symptoms, flattened 
disks were found in 22 cases (11 per cent). Con- 
versely, in a series of 312 unselected cases of disk 
thinning, clinical signs and symptoms pointing to 
a lesion of the involved vertebral segments were 
present, or had been present at different periods, 
in 267 cases (85 per cent). These figures dovetail 
with a sufficient degree of accuracy, but are not 
necessarily representative. In many cases the 
symptoms are transient or recurrent rather than 
persistent; and when a patient happens to be free of 
pain and discomfort at the time of the x-ray examina- 
tion, he is classified with the “silent” group, al- 
though he may develop symptoms in the future, 
or may have forgotten about symptoms that he had 
in the past. One often hears patients state that they 
never had any pain or disability until they are re- 
minded by a companion of the “sciatica,” “rheu- 
matism” or “sore shoulder,” for which they con- 
sulted physicians and osteopaths in previous years. 12 


The main difficulty in evaluating the clinical 
significance of disk lesions consists in the fact that 
signs and symptoms virtually identical with those 
caused by diseases of the disk may be the result of 
involvement of viscera, muscles, bursas, peripheral 
joints, spinal cord, and peripheral nerves. In a 
series of 100 patients complaining of symptoms sug- 
gestive of lesions of the cervical disks, flattening 
of the disks was demonstrable in 89 cases (89 per 
cent); in 34 of these, 11 showed evidence of bursitis, 
5 of acromioclavicular arthritis, 2 of tuberculosis 
of the shoulder, and 17 of aortic sclerosis, coronary 
disease and cardiac failure. In the remaining 11 
cases, myalgia, polyneuritis and subdeltoid bursitis 
were present in the absence of disk lesions in 8 
patients, and the source of the complaint could not 
be ascertained in 3 cases. This shows that clinical 
manifestations suggestive of disk lesions are due to 
some other diseases in about 10 per cent of the cases, 
and that their connection with a demonstrable 
disk lesion is questionable in at least another third, 
From these observations it should be inferred that 
the roentgenographic demonstration of a diseased 
disk does not prove the diskogenetic origin ol 
the complaint. This limitation was perhaps nol 
sufficiently emphasized in early reports, including 
mine. 17, 25 On the other hand, the figures indicate 
that in about two thirds of the cases, certain clinica 
manifestations are in all probability due to thi 
disk lesions disclosed on roentgenograms. 

Axiomatic notions have obscured the problem 
For instance, some authors 23 ’ 24 ’ 26 maintain that 
narrowing of a neural foramen cannot amount t< 
compression of the nerve root by the surroundinj 
bone. Anatomic specimens showing such a com 
pression were presented by Hadley 16 in 1938. Ii 
the same year, unquestionable clinical evidence o 
damage to nerve roots passing through narrowec 
neural foramens was submitted. 23 The signs anc 
symptoms noted in these patients were found t< 
reappear in those cases in which examination sug 
gested, but did not prove beyond doubt that thi 
clinical manifestations were actually caused by th< 
disk lesions present. These manifestations were ai 
follows: 

P ain in the back or neck at the level of the in 
volved disk. This is not common; it was notec 
in 21 per cent of this series; its incidence variec 
with the vertebral region involved. 

Limitation of vertebral movements at the level o 
the involved disks. This was recorded in 18 pe 
cent of the series and varied with the localizatioi 
of the disk lesion. 

Manifestations of radicular neuralgia or nett 
ntis. These are multifarious, consisting of pah 
in the peripheral region that corresponds t( 
the involved nerve segment, weakness anc 
atrophy of muscles, hyperesthesia, paresthesi: 
and anesthesia, and trophic changes of the skin 
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muscle and bones. Manifestations of radicular 
neuralgia and neuritis were present in 72 per cent 
of the series. 

Correlations between Clinical and Anatomical 
Findings 

A study of the correlations between the clinical 
and anatomical findings above classified seems to 
show that the clinical manifestations of disk lesions 
vary with a number of factors. 

Vertebral region involved . Flattening of cervical 
disk was associated with pain in the neck in 4 per 
cent of the cases; with limited motion of the cer- 
vical spine in 11 per cent; and with recurrent pain 
in the shoulders, forearm, precordium and fingers 
in 72 per cent. In the presence of flattened thoracic 
disks pain in the back was noted in 29 per cent of 
the patients; limited motion of the thoracic spine 
could not be determined, since the movements of 
this region are normally very scant; and persistent 
or recurrent intercostal neuralgia, occasionally ac- 
companied by recurrent herpes zoster, was present 
in 36 per cent of the cases. Of the patients with 
flattened lumbar and lumbosacral disks, 37 per cent 
complained of pain in the low back, 31 per cent of 
limited motion in this region, and 49 per cent of 
recurrent sciatic pain. 

Thinning of disks. The incidence and severity 
the clinical manifestations were not proportional to 
the degree of disk thinning, as measured by the 
width of the intervertebral space. No correlation 
could be established between any of the clinical 
signs and symptoms, on the one hand, and the degree 
of disk thinning, on the other. 

Involvement of other vertebral -parts . The presence, 
amount and size of osteophytes at the anterior 
margins of the vertebral bodies did not seem to deter- 
mine the incidence, kind and severity of the clinical 
manifestations. All things being equal, the signs 
and symptoms were the same in patients with and 
those without osteophytes. Osteophytes at the pos- 
terior margins of the vertebral bodies seemed to 
accentuate and maintain radicular nerve pain; all 
things being equal, the incidence of radicular neu- 
ralgia was 43 per cent higher in the presence than 
the absence of these exostoses. 

Bony impingement of articular processes was 
associated with persistent backache and with 
limitation of vertebral motion in all the cases; no 
case of bony impingement without definite clinical 
symptoms was encountered. Radicular pain was 
present in 69 per cent of these patients. In 89 per 
cent of the patients with diskogenetic involvement 
°l the apophyseal joints (hypertrophic spondyl- 
arthritis), pain and diminished mobility of the in- 
volved vertebral region were noted, often associated 
with tenderness on pressure (Fig. 4). Conversely, 

. 8 per cent of all patients with thinned disks but 
without involvement of the apophyseal joints were 


conscious of pain, discomfort or stiffness of the in- 
volved parts of the spine (Fig. 5). Contact between 
spinous processes did not seem to alter or accen- 
tuate the symptoms present and was noted in an 
equal number of patients who were free of symp- 
toms. The cases of bulging of a degenerated disk 
into the spinal canal were not numerous enough 
to warrant statistical evaluation. 

These observations indicate that the clinical mani- 
festations of disk lesions are determined, at least to 
some extent, by two main factors; the vertebral 
region involved, and the condition of the apophyseal 
joints. Lesions of cervical disks rarely cause any 
symptoms in the neck itself, but lesions of the lum- 
bar and lumbosacral disks cause low-back pain and 
limitations of movements in about one third of the 
cases. On the other hand, lesions of cervical disks 
induce radicular manifestations in a majority of 
cases, and lesions of the lumbar and lumbosacral 
disks cause radicular neuralgia in only about one 
half of the cases. Lesions of the thoracic disks seem 
to remain clinically silent in about two thirds of the 
patients. Pain and limited motion in the spine seem 
to develop chiefly when the apophyseal joints have 
become involved, irrespective of the seat of the 
lesion. 

On the negative side stand two findings that, 
although conspicuous, do not seem to play a part in 
determining the clinical manifestations in most 
cases. These are osteophytes of the vertebral mar- 
gins — so-called "osteo-arthritis of the spine” — 
and the amount of disk thinning. Marginal osteo- 
phytes, no matter how large and numerous, do not 
cause symptoms unless they arise at the posterior 
vertebral edges and project into the neural fora- 
mens. These posterior osteophytes occur not in- 
frequently in the cervical spine, 13 * 17 * 53 but are 

rare in the lumbar region and usually absent in the 
thoracic vertebras; they are difficult to recognize 
on routine radiograms and are usually overlooked. 
The only influence that osteophytes of the anterior 
vertebral edges seem to have, according to my ob- 
servations, is that they may limit anterior flexion 
of the spine when they are bulky; but the patients 
are rarely conscious of this limitation, even when it 
can be definitely shown on roentgenograms made 
during movements of the spine. Emally, the amount 
of disk thinning did not seem to be responsible for 
the incidence and severity of clinical manifestations 
in this series. In many patients who were free of 
symptoms complete obliteration of the interverte- 
bral spaces was present, whereas in others severe 
radicular neuralgia seemed to be caused by only 
moderate thinning of disks. 

These observations confirm the contention pre- 
viously made — namely, that lesions of the disks 
cause symptoms felt in the periphery rather than in 
the spine, and that, in the presence of disease of the 
spine,^ pain and rigidity of vertebral regions are 
caused in most cases by involvement of the apophys- 
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eal joints Since disk lesions induce arthritis of said to resemble toothache in the shoulder, wrist 
the apophyseal joints in only about one fifth of the or gluteal region or in sciatic distribution is the 
cases, symptoms felt in the spine are not common, commonest complaint for which medical advice is 



Figure 4. Result of Disk Thinning with Involvement of Apophyseal Joints. 
The fourth lumbar interspace is narrowed, and the apophyseal joint at 
this level has ragged facets and a narrowed articular space (arrow, 
right lower corner ) Compare with normal superjacent apophyseal 
joint The patient, a thirty-six-year-old woman, had severe persistent 
pain in the back , with tenderness on pressure (x. left upper corner), 
impaired forward flexion ( right upper corner) and no sciatic pain. 


and. the vertebral origin of peripheral pain easily 
escapes recognition. 

Clinic \l Course or Diskogenetic Disease 

On the basis of the data above reported, and tak- 
ing into account the experience with other patients 
not included in this series, one may draw a com- 
posite picture of the usual course of diskogenetic 
disease. 

Early stage. Rarely before the age of thirty, and 
usually after the age of forty-five, recurrent pain 


sought by these patients. The pain tends to b 
severer in the early morning, when it may awake 
the patients, and subsides in the course of the dav 
to reappear in the evening. There is rarely pain i 
the back or neck at this stage, but a sensation c 
moderate stiffness may be present; it is often corn 
pared by patients to the muscle soreness that follow 
unwonted exercise. The symptoms may subsid 
gradually without treatment in the course of abot 
two years and need not recur. A history of a traum 
incurred many years previously, such as a fall froi 
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a horse, a diving accident and so forth, is obtained 
in many cases 

Moderately advanced stage The pain in the ex- 
tremities, shoulder and gluteal region becomes more 
pronounced, and the intervals of relative or com 
plete relief grow shorter The movements of the 
painful shoulder or leg are definitel) limited appa- 
rently as a result of muscular defense Sensorv dis 
turbances, such as numbness and tingling of the fin- 
gertips and of the soles, set in, and so-called * electric * 
sensations in the arm or leg may wake the patients 


the floor are some of the movements tint cannot be 
carried out Trophic changes, such as herpes zoster 
([ lg 6), ma> occur Atroph) of the shm, especially 
in the region proximal to the nails, may develop, 
and the phalangeal bones may become rarefied 3 
In manj cases the reaction of degeneration is posi- 
tive Final!) a peculiar resilient swelling of the 
wrist, fingers or foot may develop, and the involved 
limb becomes completely disabled (Fig 7) At this 
stage, spontaneous improv ement does not occur, 
and the hand or foot becomes crippled if not treated 



Ticuke 5 Result of Disk Thxm ing.vntlio it Involvement of Apophyseal Joints 
Tht fourth itttt&ar utter space is narroued (arrows left upper corner) 
l>ut the apoplyseal saints at tl is letel are normal ( ultte arrows right 
upper corner) This patient had seiere sciatica uith trophic edema 
of the right foot ( arrou rig) t loner corner) with perfect mobility of 
the lumbar spine 


With a sudden shock at night The grip of the hand 
tnay become weak, and the involved leg feels heav v 
Usuall) some degree of atrophy of the deltoid, 
biceps, interosseous and thenar muscles, or of the 
corresponding muscles of the leg, is noted Spon 
tancous recovery at this stage seems to be ex- 
ceptional 

■Advanced stage As the disease progresses, the 
pain becomes persistent and muscular atroph) be- 
comes definite Pam in the low back and neck 
nia > be superadded T he mov ements of the in- 
volved limb are definitely limited owing to vveakness 
°f the muscles Carving meat, fastening a dress on 
the back, tipping the hat and lifting an object from 


Secondary deviations of the bones produce an 
appearance suggesting a severe deforming arthritis, 
but the joints are not involved and passive mobility 
is preserved From these manifestations the sjmp 
toms of rupture of the disk into the spinal canal 
differ m the acute onset and persistence, but not 
in kind and sevcrit) Such signs as back pam in 
duced by sneezing and coughing are certain!) not 
t)pical of disk rupture and ma> be observed in the 
presence of various other lesions of the vertebras 

Contributing Factors 

In this series there were as manv men as women 
patients with svmptoms referable to disk lesions 
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The highest incidence of diskogenetic symptoms in 
women was found in the age group of sixty to seventy 
years, but in men in the fifty-to-sixty-year group. 
Weight, height and general build did not seem to 
play significant parts. There were short, tall, stocky 
and slender people with the same symptoms, but 
symptoms seemed to appear at a younger age in 
stocky than in slender patients. Occupational and 
social factors could not be ascertained as con- 
tributing causes. 

In 74 per cent of the patients, the diskogenetic 
symptoms were preceded by an infection, such as 
sore throat, sinusitis or cystopyelitis, and the com- 


to the infection becomes manifest as a result of in- 
fection, and that infection precipitates the appear- 
ance of clinical symptoms. The influence of mental 
factors is difficult to determine. 

Treatment 

Reasonably complete follow-up records are avail- 
able in 322 cases. The patients treated were ob- 
served during periods varying between eight months 
and seven years. Most of them were examined at 
intervals of eight to ten months. 

An injured disk cannot be repaired; the fibrous 
tissue produced cannot be reversed into cartilage. 


Figure 6, Persistent Herpes Zoster as a Result of Diskogenetic Narrowing of Neural Foramens 

with Radicular Neuritis. 

The neural foramen between the eleventh and twelfth thoracic vertebras is narrowed and 
arthritic deformities encroach upon it ( black arrows, right lower corner). There was a 
herpes zoster in the corresponding skin areas, persisting for a period of seven years. The 
pictures of the lower row were taken twenty-one months after those of the upper row. The 
patient was a sixty-three-year-old man. 



plaint persisted after the infection had subsided. 
One may speculate whether this can be explained on 
the basis of a disturbed vitamin B metabolism. It 
is known that in the presence of most infections the 
vitamin B reserve is diminished, especially in the 
liver. It is conceivable that this deficiency affects 
first or foremost those nerve segments that have 
already sustained some damage as a result of com- 
pression in narrowed neural foramens. If infection 
alone were responsible for neuralgia in these cases, 
one would expect other nerve segments also to be- 
come involved. One may perhaps say that a local- 
ized nerve injury that was clinically silent previous 


Most of the clinical manifestations, however, ar 
caused not by the disk lesion itself but by tb 
secondary alterations in the neural foramens an* 
apophyseal joints resulting from the constriction o 
the intervertebral space. Rupture of the disk int 
the spinal canal is not always an exception to thi 
rule; as will be shown, some of the symptoms assc 
ciated with disk rupture may be caused by the assc 
ciated disk thinning. If the narrowed intervertebrs 
space could be rewidened permanently, no othe 
treatment would perhaps be necessary, but this ha 
not yet been achieved. Spinal fusion and graftin: 
does not help to hold the vertebras permanently a 
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normal distance, since in the course of a few years 
the fused or grafted osseous parts yield to the stress 
exerted by superincumbent parts. Treatment, there- 
fore, still remains confined to attempts at controlling 
and eliminating pressure on the cord, radicular neu- 
ritis and manifestations of spondylarthritis. Although 
from the academic point of view this does not appear 
to be satisfactory, it often brings about considerable 
relief from, and sometimes complete disappearance 
of, pain and disability in this group of patients 
The surgical treatment of rupture of the disk into 
the spinal canal has been exhaustively discussed in 
the literature. 6, *• 27 » 18 The scientific achievement 


intervertebral space grew progressively narrow in 
the course of three or four years in spite of spinal 
fusion, probably because the ruptured disk de- 
generated and became flat, as set forth above. The 
recurrence of symptoms was probably produced by 
compression of nerve roots within the foramens. 

In spite of these observations, the definite value 
of surgery should not be minimized, but perhaps 
sufficient time has not yet elapsed to judge on the 
long-range results of this operation. 

Conservative treatment 30, 31 consists in attempts 
at preventing further damage to the disks, in elimin- 
ating contributing factors and in control of pain. 



Figure 7. Atrophy and Deformity of the Right Hand as a Result of Diskogenetic Radicular Neuritis. 
The disks below the fourth and sixth cervical tertebral bodies are flat, and the neural foramens at these 
levels are narrowed (arrows). The interosseous muscles o] the right hand are severely atrophic , and the 
fingers are claw like. Mobility of neck teas perfect. The patient, a fifty-eight-year-old man had had 
recurrent pain in the right shoulder for about six years One year ' ' •’ * *’ -■» 

became swollen and very painful. The stielling subsided , but the 
had any pain or stiffness of the neck. The case illustrates the m 

manifestations. 


and practical value of this procedure are uncon- 
tested, but there seems to be no complete agreement 
on the indications for operation. On the one hand, 
the fact that a patient consults a doctor because of 
persistent backache and sciatic pain has been con- 
sidered a sufficiently valid reason for’ operation, on 
the other hand, it has been repeatedly shown that 
numerous lesions may produce the same clinical 
manifestations and rocntgcnographic appearance as 
does a ruptured disk. 29 

Of 10 patients operated on by leading surgeons 
« v e years ago and earlier, 4 are still free of symp- 
toms, but the clinical manifestations recurred in 6 
patients, of whom 2 are now almost completely in- 
capacitated. The failures., in this series were due to 
two main causes. In 2 cases the symptoms were not 
caused by the rupture alone, but in part by the asso- 
ciated compression of nerve roots in the neural 
foramens and the displacement of the facets. Al- 
though compression of the cord was relieved by the 
operation, pressure on the roots in the foramens 
seemed to persist. In the 4 other cases the involved 


Tarring of the spine can be prevented to some extent 
by wearing rubber heels and soles, refraining from 
lifting heavy objects and bending at the hip and 
knee joints instead of stooping when reaching for an 
object on the floor. Infections should be brought 
under control, and suspected dietary deficiencies 
should be corrected. In some cases control of pain 
can be achieved by these measures alone; in others 
the occasional use of analgesics is required, and in a 
third group it is necessary to teach the patients how 
to avoid assuming a lordotic position. During rest, 
the legs should be bent at the hip and knee joints, 
and a thick hard pillow should be placed under the 
neck, in order to prevent the cervical and lumbar 
regions from assuming a lordotic position at night. 
Lordosis increases an existing constriction of the 
neural foramens, 30 as well as an associated displace- 
ment of the articular processes. Gentle active and 
passive bending, recommended as a limbering-up 
exercise during the morning, often helps patients 
to overcome the pain and discomfort experienced 
especially at this time of the day. 
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The use of back braces is rarely beneficial, prob- 
ably because most of these appliances hold the spine 
in a position of lordosis. In fact, several of the pa- 
tients in this series experienced material relief as 
soon as these braces were removed. Various modes 
of traction, used in the past and recommended by 
various authors, including myself, have not proved 
to be satisfactory in recent years and have been dis- 
continued by me and my associates. 

In 582 cases reoentgen-ray therapy was used for 
the control of backache and of radicular nerve pain. 
The value of this mode of treatment is not generally 
recognized, and many authors believe that its effects 
are highly questionable. It is true that almost noth- 
ing is known about the mechanisms that underlie 
the results of small doses of radiation. Moreover, 
the application demands experience and requires the 
kind of personal supervision that the overburdened 
radiologist can ill afford to give. The doses and in- 
tervals have to be adapted to the case, the phase of 
the disease and sundry other factors. Hence the 
treatment cannot be standardized. In institutions 
where the pressure of more important work makes 
this personal supervision unfeasible, the results have 
been generally disappointing. Radiologists who are 
in the fortunate position to devote some time to this 
method find the results are worth the effort. 

Using a technic previously reported, 14 it was found 
that in 74 per cent of the patients the therapeutic 
effects were due to the radiation itself, but not to the 
associated psychologic factors. Permanent relief 
from pain and discomfort was obtained in 21 per cent 
Ik of the cases, temporary relief in 55 per cent, and 
gl|loubtful or negative results in the remaining 24 
pPper cent. In patients in whom only temporary relief 
was achieved, repetition of roentgen-ray therapy 
proved to be effective in controlling recurrences. 
Treatment was given with 140 to 160 kilovolts, 
and 5 to 20 milliamperes, with 0.5 mm. copper and 
1.0 mm. aluminum filtration, through portals 15 cm. 
square, the single doses measured on the skin being 
between 35 and 75r according to the duration of 
symptoms, with total skin doses of between 200 and 
700r per series. 

Among the patients who did not respond to the 
various measures above summarized, the majority 
had well-marked arthritic changes in the apophyseal 
joints at or above the level of the involved disks; 
some others presented bony impingement of the cor- 
responding articular processes. In the latter group, 
subsequent treatment with body casts, traction and 
eventual spinal fusion did not prove to be satis- 
factory. 

The best results of roentgen-ray therapy were 
noted in patients with trophic disturbances of the 
skin, muscles and bones in the peripheral segments 
corresponding to the involved disk. With striking 
uniformity these severe lesions disappeared within 
a number of weeks after the institution of roentgen- 
ray irradiation, and the disabled limbs resumed 


normal function soon afterward. There seems to 
be no other mode of treatment by which these 
lesions can be arrested. 

Conclusions and Summary 

Disk lesions are about twice as common as is 
duodenal ulcer. This high incidence may be ex- 
plained by the evolutionary development of the 
human spine. The vertebral column of man does 
not differ essentially from that of many quadrupeds; 
it is closely similar to that of the cow. 32 This means 
that a system of bones and joints that was originally 
adapted to bear almost no vertical stress sustains in 
man the whole impact of the upright posture and 
locomotion. In some persons the vertebral bone is 
less resistant to strain than are the disks, but in a 
majority of adults the disk cartilages are the weakest 
parts of the spine. Wear and tear cause numerous 
minimal injuries from which the disk rarely re- 
covers completely, since its cartilage cannot be 
effectively regenerated. Cartilage undergoes degen- 
eration, with increase of fibrous tissue. The result is 
loss of turgor and volume of the disk. The same 
changes may be caused by a single severe injury and 
by certain diseases of the adjacent vertebral bodies 
from which the disk receives its nutrition. Disk 
rupture is one of the injuries which may be followed 
by degeneration. No matter what is the cause of the 
injury and degeneration, flattening of disks leads 
to narrowing of the corresponding intervertebral 
spaces, associated with displacement of articular 
processes, narrowing of the neural foramen and 
abnormal contact between vertebral bodies. 

The clinical manifestations depend on these 
secondary alterations rather than on the degree of 
disk thinning. Narrowing of the neural foramen 
may cause radicular neuritis if the corresponding 
nerve root is compressed, but compression does not 
occur in every case because of the variable relations 
between the caliber of the nerve and the degree of 
constriction. Pain in the back and limitation of ver- 
tebral movements are less frequent and seem to be 
caused predominantly by diskogenetic involvement 
of the apophyseal joints. 

The conspicuous predominance of symptoms ex- 
perienced in radicular distribution in the periphery 
over symptoms felt in the spine itself is perhaps due 
to the fact that the disk, being devoid of nerves, 33 
does not hurt when diseased. The most sensitive 
parts in its neighborhood are the nerve roots and the 
apophyseal joints. Arthritis of these joints develops 
in about 20 per cent of the cases of disk lesions and 
produces pain in the back with limitation of ver- 
tebral motion. In the majority of cases, however, 
the apophyseal joints remain intact, and symptoms 
of nerve-root compression develop without pain and 
rigidity of the spinal region involved. This means 
that in most cases lesions of disks cause symptoms 
felt in the limbs without symptoms' felt in the back 
or neck. 
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The signs and symptoms of radicular neuralgia 
and neuritis are often indistinguishable from those 
of myalgia, peripheral arthritis, bursitis and pain 
referred from diseased viscera. Moreover, in the age 
group in which the incidence of dish lesions is high- 
est, involvement of joints, bursas and viscera is also 
common. The difficulties encountered in recog- 
nizing dish lesions are chiefly caused by these diag- 
nostic limitations When dish lesions coexist with 
other diseases that are known to induce peripheral 
pain, the differential diagnosis can be made only 
after exhaustive clinical studies are made 
Treatment may be surgical or conservative Sur- 
gical removal of a ruptured dish followed by spinal 
fusion does not always prevent symptoms caused by 
subsequent disk thinning from developing after 
several years Conservative treatment y lelds satis- 
factory results in about 75 per cent of the cases 
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PARENTERALLY ADMINISTERED AMINO ACIDS AS A SOURCE 

OF PROTEIN IN MAN* 

S. H. Bassett, M.D.,f R. R. Woods, M.D.,J F. W. Shull, A.B.,§ and S. C. Madden, M.D4 

ROCHESTER, 


R ECENT experiments have shown that the ten 
amino acids believed to be essential for the 
growth of rats 1 and for the formation of plasma pro- 
teins in dogs 2 are capable on intravenous or sub- 
cutaneous administration of replacing all or nearly 
all the dietary protein required by man for nitrogen 
equilibrium or retention and that the parenteral 
administration of these amino acids, supplemented 
with glycine, is very well tolerated by man, as it is by 
the dog. Aside from their fundamental interest, 
these observations appear to point to a valuable 
means of restoring body protein or protecting against 
its depletion in the diseased or injured person. Pro- 
tein depletion is a serious complication that because 
of its insidious development frequently goes un- 
recognized until it reaches an advanced state. 
Among the hazards to which it predisposes may be 
mentioned lowered resistance to infection, 3 ’ 4 lowered 
resistance to intoxication 6-7 and impaired healing 
of wounds. 8-10 In many forms of illness or injury 
the dietary intake of protein is reduced or at best 
normal, whereas the need for it is usually 
increased. 11 ’ 12 Reduced appetite or impaired capac- 
ity for ingesting, retaining or absorbing protein may 
l be responsible for the inadequate intake of protein. 
^ Search for solutions acceptable to the body and 
||F capable of providing the nitrogen requirements 
on parenteral administration has been pursued of 
late and reviewed recently, and a fairly compre- 
hensive bibliography has been compiled. 13 The 
readiness with which the dog utilizes solutions of 
pure amino acids such as those listed in Table 1 
contrasts with its lower tolerance for all other pro- 
tein digests, 2, 14-16 and prompted the clinical observa- 
tions now in progress. The entire investigation will 
be reported later, but the initial observations are of 
sufficient interest to be recorded now. There follows 
the report of the case that formed the basis of this 
experiment. 

Case Report 

The patient was a 63-year-old farmer who had developed 
a gastrojejunocolic fistula. Twenty-three years previously 
a gastroenterostomy had been performed for relief of pyloric 
obstruction and a perforating pyloric ulcer. He remained 
free from' gastrointestinal complaints until a year previously, 
when he began to have diarrhea and lost weight. The fistula 
was discovered by x-ray and a colostomy was done proximal 
to it. Most of the lost weight was regained, but after ten 
months the fistula was still open. Operation was performed 

♦From the Department of Medicine and the Department of Pathology, 
University c! Rochester School of Medicine and Dentistry. 

t Associate professor of medicine. University of Rochester School of 
Medicine and Dentistry; associate physician, Strong Memorial Hospital. 
Jlntern in pathology, Strong Memorial Hospital. 

§Student fellow in pathology. University of Rochester School of Medi- 
cine and Dentistry and Strong Memorial Hospital. 

^Assistant professor of pathology. University of Rochester School of 
Medicine and Dentistry. 
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for excision of the fistula and closure of an apparently non- 
functioning gastroenterostomy. The colostomy remained 
patent. Subsequently the patient did poorly. Abdominal 
discomfort, nausea and vomiting were associated with an 
inadequate intake of food and a marked decline in weight. 
After 4 weeks had elapsed, the colostomy was closed success- 
fully, and because of the poor nutritional state and the pos- 
sibility that parenteral feeding would be beneficial, the 
patient was transferred to the Metabolic Unit. 

A careful and complete record of the respective weight or 
volume of the food or fluid received was kept throughout the 
investigation. All urine, feces, vomitus and gastric washings 
were saved and analyzed for total nitrogen by the macro- 
Kjeldahl procedure. The urine was also analyzed for its con- 
tent of urea and ammonia nitrogen, by the method of Van 
Slyke and Kugel.w The nitrogen content of the food was cal- 
culated from data published in standard tables of reference 
(Rose) and in a few instances from data furnished by. the 
commercial processor of the food. The weight was obtained 
at frequent intervals and under as nearly uniform conditions 
as possible. 

The composition of the amino acid 1J mixtures is given in 
Table 1. Each mixture was stirred into distilled water just 


Table 1 . Composition of Amino Acid Mixtures. 



Mixture 

Mixture 

Mixture 

Amino Acid 

Vh 

Vn 

Vi 


gm. 

£«• 

e m. 

(//-threonine 

7 

7 

7.4 

(//-valine 

8 

8 

11.1 

(//-leucine 

15 

15 

22.3 

(//-isoleucine 

7 

7 

10.4 

K+Hysine hydrochloride 

15 

15 

11.1 

Z( — )-tryptophane 

2 

2 

3.7 

dZ-phenylalanine 

. . 5 

10 

n.i 

(//-methionine 

6 

6 

5.9 

/(-h)-histidinc hydrochloride 

■3 

3 

3.7 

/(-f-)-arginine hydrochloride 

5 

5 

5.9 

Glycine 

27 

25 

7.4 

Totals 

100 

103 

100.0 


below the boiling point. Filtration through hard paper was 
followed by autoclaving for 15 minutes at 15 pounds’ pressure. 
The final volume of the solutions varied from 1250 to 1550 cc. 
and the reaction was approximately pH 5. The solutions were 
water clear and had a faint yellowish tinge after autoclaving- 

Administration of the amino acid solutions was simple, and 
rapid. The day’s quota was divided into two equal injections, 
except for the first two days of Period 2 (Table 2), when the 
50 per cent larger intake was given in three equal injections. 
Usually the morning dose was given subcutaneously, and the 
afternoon dose intravenously. Intravenous injections (50 
gm.) were given on the average within 60 minutes and as 
rapidly as within 40 minutes (3.8 mg. of nitrogen per minute 
per kilogram of body weight). Subcutaneous injections were 
given on the average within 130 minutes and as rapidly, as 
within 70 minutes (2.2 mg. of nitrogen per minute per kilo- 
gram of body weight). 

Tolerance for the amino acid solutions was high. Its limits 
were not reached during this experiment, although the rates 
of injection used were more rapid than any recorded for 
protein-digest solutions with freedom from clinical disturb- 
ance. No rise in body temperature as a result of the injection 
was observed. In fact, during periods 5 to 10 (Table 2), the 
temperature did not rise above 98.6°F. On two occasions 
thrombosis of a forearm vein followed injections, more 
apparently as a result of inept venipuncture than of irritation 
from the solution. The lower pH of the solutions as com- 
pared with that of blood appeared to afford no intolerance. 
The plasma chlorides and the carbon dioxide combining power 
of the blood remained normal throughout the period of ob- 

IIThe amino acids used in this study were kindly supplied by Merck and 

Company, Incorporated, New York City. 
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servation with suitable administration of sodium and chloride 
Similar high tolerance for these solutions has been found m 
dogs * In these animals the upper limits of tolerance 
without clinical disturbance are not reached by injections as 
rapid as 10 mg of nitrogen per minute per kilogram of body 
weight, at which rate an adequate daily protein requirement 
is gnen within IS minutes 16 

The first 20 days (Periods 1 to 4) were characterized by 
severe pyloric obstruction, and the amount of food that 


adequate amount of nitrogen and number of calories listed in 
Table 2 At least 10 7 gm of nitrogen was lost during this 
period 

The patient was returned to the Surgical Service at the end 
of Period 4 because further radiologic studies suggested in- 
creasing pyloric obstruction and the possibility of a penetrat- 
ing peptic ulcer Nine days following the close of the period, 
a subtotal gastrectomy was performed with excision of a 
penetrating pyloric ulcer After several transfusions and a 


Table 2 Summary of Data 


\itaocew Balance 



INTUr 


OUTPUT IN 

URINE 


Caloric 

Intake! 



D v 

Amino 

Food 

Total 

Urea and 

Ammon a Undeter 

BALANCE* 

\\ EIGHT 


Acids 

Nitroge i 

Nitroge 

mined 






t« 


e* 1 

% 


gm 

col /Jay 

** 

1 

14 7 


n 

6 

78 

3 1 


510 

44 

12 

2 

14 7 


17 

5 

78 

3 9 





3 

14 7 


19 

8 

78 

4 4 


440 

44 

12 

4 

14 7 


17 

7 

75 

4 5 


270 


5 

14 7 

0 5 

17 

7 

79 

3 8 

-Is 8 

970 



6 

22 I 


20 

6 

70 

6 I 


800 

44 

30 

7 

22 1 


21 

b 

72 

6 1 


SOO 



8 

14 7 


14 

9 

73 

4 I 


1140 



9 

14 7 


16 

2 

73 

4 4 


1180 



10 

14 7 

5 4 

14 

6 

72 

4 1 

+3 7\ 

1660 

45 

96 

11 

14 7 


Is 

7 

75 

3 9 


1390 



12 

14 8 


15 

3 

65 

5 4 


1240 



13 

14 8 


IS 

4 

72 

4 4 


1390 



14 

14 8 


14 

6 

73 

4 0 


880 



15 

14 8 

7 2 

15 

7 

74 

4 1 

+1 6 

660 

44 

16 

16 



( 6 

10 

5 

S6 

l 5 


970 



17 


5 3 

5 

1 

82 

0 9 


780 



18 


4 2 

6 

4 

84 

1 0 


570 



19 



7 4 

5 

0 

82 

0 9 


950 



20 

— 

3 7 

6 

3 

86 

0 9 

-10 7 

470 

43 

50 



Inters a 

I of IS day 

t, with s 

ubtotal gaitrectom) on 

the 9th day 


21 



10 3 

5 

0 

72 

1 4 


1820 

44 

17 

22 

_ 

11 4 


9 

78 

1 3 


1970 


( 0 

23 

— 

11 4 

6 

6 

83 

1 1 

+11 1 

1970 

42 

24 

14 6 

2 4 

10 

8 

70 

3 2 


1560 



25 

14 4 

2 4 

14 

6 

73 

4 0 


1630 



26 

14 S 

2 6 

14 

5 

72 

4 0 


1920 

41 

29 

27 

14 7 

2 7 

13 

7 

69 

4 2 


18S0 



28 

14 7 

3 6 

14 

4 

73 

3 9 

+11 2 

2510 

41 

59 

29 

13 1 

3 ( 

12 

6 

70 

3 8 


3010 



30 

12 6 

3 6 

11 

3 

66 

3 8 


2770 

42 

30 

31 

13 l 

3 4 

9 

7 

65 

3 4 


3000 

42 

53 

32 

12 7 

3 4 

9 

8 

66 

3 3 

+20 6 

3000 

43 

06 

33 

12 9 

3 4 

10 

5 

66 

3 6 

3000 

43 

34 

34 

13 1 

3 1 

11 

9 

66 

4 0 


2740 

43 

02 

35 

13 1 

3 4 

12 

1 

68 

3 9 


3000 

43 

50 

36 

13 1 

3 4 

11 

6 

66 

3 9 


3000 



37 

13 1 

3 4 

11 

9 

66 

4 0 


3000 

43 

so 

38 

13 1 

3 4 

11 

9 

65 

4 2 

+15 1 

2720 

43 

89 

39 

_ 

16 0 

8 

3 

77 

1 9 


3150 

44 

70 

40 


16 0 

7 

6 

83 

1 3 


3150 

45 

6! 

41 


16 0 

10 

2 

85 

1 5 


3150 

45 

52 

42 


16 0 

9 

6 

84 

1 5 


3150 

45 

61 

43 

— 

16 0 

8 

6 

84 

1 4 

+28 2 

3150 

45 

89 

44 

_ 

16 0 

8 

9 

83 

I 5 


3150 

46 

67 

45 


16 0 

R 

1 

82 

1 S 


3150 

46 

53 

46 


16 0 

7 

9 

84 

1 3 


3150 

46 

77 

47 


16 0 

8 

7 

85 

1 3 


3150 

47 

14 

48 

— 

16 0 

9 

3 

85 

1 4 

+’8 6 

3150 

46 

95 


♦Nitrogen of feces and vomitu* although not tabulated included 
fExclusive of amino acids 

{Nitrogen received from two transfusions not included 


passed into the duodenum was small Although the nitrogen 
7 a ,ke of the first 5 day s (Period 1) w as adequate, on account 
° amino acid injections (Mixture Vh), the calories from 
otner sources were minimal and the loss of nitrogen amounted 

0 about 3 gm daily During Periods 2 and 3 the patient 
continued to receive injections of amino acids (Mixture Vh 
3 td Mixtures Vh and Vn, respectively) and the caloric 
•’non was ,nc rcascd by the daily intravenous infusion of 
-uuu cc of 10 per cent glucose T his, together with small oral 
ecdings of carbohydrate and fat, brought the daily caloric 

1 take from all sources to an average of about 1500 calories 
mtrogen equilibrium was achieved in both periods In 

ertod 4, parenteral feedings were discontinued, with the 
sult *hat the patient was able to eat and retain only the in- 


cautious dietary regime the metabolic study was resumed on 
the 10th postoperative day (Period 5) A good positive 
1 ' 3 c diet contamcng about 

ay 

' ’ xture Vn was resumed 
m Period 6, together with oral feedings of a diet consisting 
chiefly of carbony drate and fat More than 80 per cent of the 
nitrogen intake was from amino acids, and there was a satis- 
factory retention of nitrogen T he loss of weight noted in 
Periods 5 and 0, when nitrogen was being retained, appears 
to have been associated with discontinuance of the vigorous 
postoperative infusion of saline solutions, and suggests that 
this form of therapy may have been the cause of subchnicat 
edem3 
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In Periods 7 and 8, Mixture Vx was given, and the caloric 
intake was increased. More nitrogen was retained, and there 
was a gain of 2.3 kilograms in weight. During the succeeding 
10 days (Periods 9 and 10), the intake of nitrogen was en- 
tirely from food. Both the positive nitrogen balance and the 
gain in weight were somewhat greater. 

A follow-up report from the patient 3 weeks later indicated 
continued improvement in general health and a continued 
rapid gain in weight. 

Comment 

When sufficient calories are provided, the nitrogen 
obtained from the amino acid mixtures is well 
utilized. It should not be concluded that the nitro- 
gen obtained from natural foods is better utilized, 
for the following reasons. First, the amino acid mix- 
tures used may not be the optimal ones. Second, 
more than 20 per cent of the nitrogen contained in 
them is present in those certain unnatural isomers 
that are said not to be utilizable by rats for 
purposes of growth. 1 Third, the patient was ob- 
viously in better condition at the end of Period 8. 
than at the end of Period 6, when the second course 
of amino acid solutions was .begun, and it may be 
argued that his metabolic machinery was function- 
ing more efficiently at the end of Period 8, thus 
giving a certain advantage to Periods 9 and 10, 
during which the natural food protein was tested. 

There was no significant change in the concen- 
tration of plasma protein during the metabolic 
study. It averaged 5 gm. per 100 cc. during Periods 
1 to 3 and rose to S.6 gm. during Periods 6 to 8. 

Of the urinary nitrogen, the amount not excreted 
as urea and ammonia was higher during the periods 
l|b of amino acid injection than it was during the period 
|mof comparable nitrogen intake from food protein. 
HyThis increase has been recorded in dogs receiving 
W amino acids or protein digest parenterally. 2 * 14, 16 
Its nature will be the subject of further investiga- 
tion. It is apparently a function of the route of ad- 
ministration and not of the type of the nitrogen 
being administered, for it is not present in dogs when 
the same protein digest or amino acid mixture is 
given by mouth. 

The glycine was originally added with the hope 
that it might furnish amino nitrogen for the in vivo 
synthesis of other nonessential amino acids. There 
is evidence from experiments in dogs that this hope 
is largely unrealized, but that the presence of glycine 
somewhat improved tolerance to the parenteral 
administration of the amino acid solutions. 16 

This report demonstrates the value in medical 
treatment of a synthetic mixture of pure amino acids 
given parenterally, but does not prove that this mix- 


ture contains all the amino acids required by man, 
At all times, as indicated in Table 2, nitrogen of un- 
known amino acid composition was being consumed. 
It is equally true that the oral diets used by other 
workers testing the amino acid requirements of 
human beings contain S to 10 per cent nitrogen of 
unknown composition. 18 ’ 19 In another patient, to 
be reported soon, amino acid solution similar to 
Mixture Vx provided a positive nitrogen balance for 
a five-day period when it tvas the only source of 
exogenous nitrogen. 

Summary 

A case is reported in which solutions of the amino 
acids essential for the growth of rats were given in- 
travenously and subcutaneously without any clinical 
disturbance, and with satisfaction of the require- 
ments of nitrogen equilibrium and formation of body 
protein. This fact is physiologically interesting and 
possibly of some practical importance in the treat- 
ment of patients. 
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Public-Health Aspects 

S OME extremely encouraging developments re- 
garding the public-liealth aspect of syphilis, and 
particularly the sociologic facet, have been reported 
in publications during the last year. The Massa- 
chusetts law governing premarital examinations has 
not been in operation for sufficient time to allow a 
statistical survey of its usefulness. Talbot 1 has re- 
cently reported on the Connecticut law, with highly 
satisfactory findings. During the first seven years 
of its operation, 750 men and 690 women were found 
to have positive serologic tests for syphilis; this is 
equivalent to 14.1 per 1000 marriages. About 50 per 
cent of the patients diagnosed as having syphilis 
were unaware of their infection. Since the Connect- 
icut law went into effect in 1936, the incidence of 
congenital syphilis has progressively decreased. The 
marriage rate dropped the first year, but since then 
it has increased steadily; in 1942 it was more than 
twice the 1932 figure. It may be said that the 
Connecticut law has been effective as a case-finding 
procedure and a measure for reducing the incidence 
of congenital syphilis. Physicians should have a 
greater incentive for taking routine serologic tests 
for syphilis. The education of the general public in 
regard to this disease should also be well served. 

A consultation program on a statewide basis has 
been operating satisfactorily in New York. KroIP 
reports on the operation of the plan, and it sounds 
quite workable. The state was divided into dis- 
tricts with a full-time consultant in each area. Local 
physicians were approached in two ways. Letters 
were sent out to all those in active practice; one of 
every eight made a response and the consultant 
visited their offices. The second approach was a visit 
to all physicians who had reported cases of syphilis 
under treatment, whether or not advice had been 
requested; one of every three of this group accepted 
assistance. Consultation may be obtained by mail 
or through a visit to the local physician’s office with 
discussion of the case. An examination of the patient 
Was carried out wherever possible, and such diag- 
nostic procedures as dark-field examination, lumbar 
puncture and so forth were performed when re- 
quested. The problems of the participating phy- 
sicians concerned late latent syphilis, the choice of 
drugs or the management of neurosyphilis in 50 per 
cent of the cases. The next 40 per cent of questions 
concerned the following in the order given; early 
syphilis, congenital infections, serologic interpre- 
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tations, infectiousness, syphilis in pregnancy and 
cardiovascular syphilis. This program has appar- 
ently stimulated greater interest among general prac- 
titioners and served to educate them in more capable 
practice. The result has been greater co-operation 
with the public-health authorities. In addition to 
the consultation program, diagnostic clinics are 
operated in large centers. 

From the purely sociologic standpoint and aside 
from other laudable aspects, California has taken 
two worth-while steps. A venereal-psychiatric clinic 
has been opened in San Francisco. 3 The purpose of 
this service is to provide re-education and readjust- 
ment for girls and women who have histories of 
promiscuous sex relations and who may spread or 
who are spreading venereal disease among the civil- 
ian population and armed forces. The socioeconomic 
background of these patients is studied, and every 
attempt is made to remedy their maladjustment. 
Emphasis is placed on rehabilitation and relocation 
of the patients through the co-operation of local 
agencies. A special court, the Separate Women’s 
Court, has also been opened in San Francisco to meet 
the problem of sexually promiscuous women who are 
arrested. 4 Every effort is made to provide means for 
adequate referral for first offenders who present a 
potentiality for re-education and readjustment. The 
medical co-ordinator of the Separate Women’s Court 
is the chief of the Division of Venereal Diseases. 
These measures seem most rational. 

A new approach to the source-finding and sup- 
pression of venereal disease has been suggested by 
Williams. 5 His so-called “facilitation process” has 
been pursued in Vancouver, British Columbia, with 
considerable success. This approach to the control 
of venereal disease lies in the premise that the ac- 
quisition of a venereal disease is dependent on two 
factors: namely, the source of the infected person 
and the circumstances whereby the source is made 
accessible to the healthy person. Action dealing 
with the source has been a common procedure in all 
control campaigns. Action directed toward the 
“facilitators” to remove conditions rendering the 
source accessible is the key to Williams’s plan. The 
facilitation process comprises those community con- 
ditions associated with the direct or indirect, witting 
or unwitting participants, usually for monetary gain 
of the third person, whereby persons suffering from 
common venereal disease are made accessible for in- 
timate exposure to healthy persons. The facilitators 
or third-person participants, are madams, pimps and 
procurers with whom may be associated unethical 
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physicians, lawyers, finance companies and real- 
estate agencies. Managers and owners of premises 
may also be in the ranks of the facilitators. The atti- 
tude of certain civic administrators, health depart- 
ments and law-enforcement agencies may place the 
officials of these administrations, and also the public, 
in the position of being facilitators. Those engaged 
in the commerce of liquor are last, but by no means 
least. Dance halls, taverns, rooming houses and em- 
ployees of these establishments, as well as taxicab- 
drivers, hotel clerks, bellhops and so forth, may be of 
great importance. Serious attention to such com- 
ponents of the facilitation process, as well as closing 
disorderly houses, has led to remarkable results in 
British Columbia. The Canadian Navy’s monthly 
incidence of venereal disease on the West Coast has 
been only about half that on the East Coast. Cana- 
dian Army and Air Force statistics show a better 
record in the British Columbia district than in any 
other military area. These satisfactory figures sub- 
stantiate Williams’s claim for success in his cam- 
paign. He believes that “energy expended in the 
suppression of facilitation in a community is far 
more profitable from the public-health standpoint 
than the usual misdirected efforts at ‘suppression of 
prostitution’ which harassed the exploited, sick 
prostitute and left untouched the wealthy, healthy 
facilitator.” This seems to be one of the most worth- 
while campaigns for the control of venereal disease 
on record. 

The widespread effect of the campaign of the 
United States Public Health Service to control vene- 
v real disease is reflected in innumerable articles. Prac- 
k tically every medical journal carries one or more 
f publications in this vein from time to time, and there 
is considerable overlapping in their content. Atten- 
tion can profitably be called, however, to police 
activities as outlined by Ness. 6 A National Advisory 
Police Committee appointed by Federal Security 
Administrator Paul V. McNutt unanimously en- 
dorsed an eight-point agreement as a national 
standard for law-enforcement officers throughout 
the United States. This agreement was drawn up 
jointly by the War Department, the Navy Depart- 
ment and the Federal Security Agency as the official 
federal policy for the control of venereal disease. 
Point 6 of the agreement recognizes prostitution as 
the chief source of venereal disease. In those com- 
munities that have clamped down on prostitution, 
there has been no crime wave or increase in rape 
cases. On the contrary, this action has frequently 
resulted in corresponding improvements in the 
criminal situation. The National Advisory Police 
Committee has recognized that the repression of 
prostitution is not the only method of control to pro- 
tect the health and welfare of the armed forces, war 
workers and girls engaged in prostitution. An in- 
telligent over-all war-protection program is neces- 
sary. Such a program must provide measures for 
the social and economic rehabilitation of the girls 


arrested, as well as the fundamental measures for 
attacking conditions which breed prostitution. 

Syphilis in the Armed Forces 

Encouraging figures on the incidence of venereal 
disease have been published by Weber. 7 During 
World War I the rate was 86.7 per 1000. During 
1941 the rate for the Army was 42 per 1000, and i 
the first six months of 1942 it had dropped to 38 pi 
1000. This is most heartening in view of the e: 
pected increase that has always accompanied tl 
forays of Mars. Vonderlehr and Usilton 8 have pul 
lished an analysis of serologic reports of near 
2,000,000 men of draft age up to the end of Augus 
1941. This is the young adult male group, in who 
the incidence of syphilis would be expected to 1 
higher than that in any other. The rate of prevalem 
of syphilis, based on positive and doubtful bloc 
tests among the selectees examined, was found to 1 
45.3 per 1000. The figures for white selectees in tli 
group was only 17.4 per 1000. Most encouragii 
is the reduction in the incidence of venereal disea 
in the Navy. 9 The rate for all venereal disease w 
80 per 1000 in 1940, 51 per 1000 in 1941 and abo 
36 per 1000 in 1942. The trend is thus downwa 
by 50 per cent over the three-year period, and t 
Navy venereal-control officers can be justly proi 
of this result. 

The British have apparently been having me 
trouble than have we, according to published figun 
The increase in venereal disease since the beginni 
of the present war has been serious enough to c 
mand special attention. The British public has be 
more reticent about publicity in regard to venerc 
disease than has the American public, and only i 
cently have newspaper and magazine articles on t 
subject been printed. The Ministry of Health h 
issued a new defense regulation (No. 33B), unc 
which it will be possible in certain cases to comj 
persons infected with venereal disease to under 
medical treatment. 10 Taking the number of civili 
infections in syphilis alone, the most trustwort 
test of the wartime increase, there were 5000 in 19: 
5600 in 1940 and 7300 in 1941. If to this are add 
the infections among British military services, t 
total increase in syphilitic infections amounts to 
per cent. Venereal disease in Scotland showed 
even greater increase, the incidence there havi 
more than doubled since the outbreak of the wai 
In Australia there had likewise been an increase 
the incidence of early syphilis 19 ; until fairly 
cently all soldiers in the Home forces having syph 
were discharged from the army as medically un 
and instructed to report to their own physicians 
local boards of health for treatment. Re-enlistm£ 
was possible after a satisfactory course of treatmei 
Australian Army personnel having syphilis are r 
now discharged. 13 By a recent arrangement, infect 
soldiers are treated at special hospitals until nc 
infectious, and are then transferred to a compa 
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for duty while their weekly injections are continued 
In addition, an educational campaign is under way 
in the Australian Army. 

Syphilis in Industry 

The man hours lost by workers in war industry as 
a result of venereal infections have reached serious 
enough proportions to warrant more active attempts 
to control syphilis in their field Schwartz and 
Market 14 have approached the problem from the 
standpoint of protecting the employee as well as the 
employer The syphilitic worker, even m the pri- 
mary or secondary stage of the disease, is a negligible 
source of infection to employees of the same sex 
Neurosy philitic patients should not be employed 
where lapses of consciousness, such as the dropping 
of explosives, may result in accidents \\ orkers hav- 
ing syphilis in the tertiary” stage should not be em- 
ployed where they are exposed to the action of 
nitrates and other nitrogenous compounds that ha\ e 
a marked effect on the vascular system or to lead and 
carbon disulfide, which affect the central nervous 
system Even workers who ha\ e had adequate treat- 
ment for tertiarv syphilis should not be exposed to 
the action of such compounds Many occupational 
diseases can simulate syphilis in its various stages, 
and these are well portrayed in Schwartz and 
MarkePs paper This is a profitable publication for 
thorough study by all physicians engaging m indus- 
trial practice 

The Surgeon General of the United States Public 
Health Serv ice has appointed an ad\ isory committee 
to assemble current authoritative information and 
to formulate basic principles applicable to a program 
of venereal-disease control in industry This com- 
mittee has outlined the objective of such a program 
m regard to medical and public-health aspects and 
employees’ problems, as well as those of the em- 
ployer Anderson et al 15 elaborate on these objec- 
tives and outline the manner in which the plan can 
be operated It is emphasized as of the utmost im- 
portance that the results of medical examination be 
considered confidential as between the worker and 
the medical staff Venereal-disease forms should be 
filed in the medical department for the use of the 
medical staff only, and not in an open file Em- 
ployees found to have syphilis should be referred to 
a reputable source for medical attention and not dis- 
charged so long as the industrial physician is notified 
at regular intervals regarding continuation of treat- 
ment The plant physician making a tentative 
diagnosis of syphilis or gonorrhea should without 
delay acquaint the appropriate health authority 
w ‘th the facts of the case It is properly” emphasized 
that there is no reason for denying employ ment to 
an appheant or for discharging an employee because 
a medical report has given evidence of syphilis or 
gonorrhea, provided the worker co-operates satis- 

actonly m the treatment program Nelson 1 * has 
written on the same problem in cogent fashion One 


point well emphasized is that there is no relation 
whatever between the blood test and the mfectious- 
ness of syphilis Nelson further states that it is to 
the best interests of both industry and society to put 
the infected person to work or to keep him at his 
job contingent on such treatment as may be neces- 
sary This is safer than to dismiss him with com- 
pletely unsupervised treatment or none at all Nelson 
states that the use of the blood test as a key to em- 
ployment in general, for the purpose of excluding 
those who may be dangerous in certain occupations, 
is as ridiculous from the point of view of public 
safety, and as unsound medically, as it is unjust In 
many industries the problem is already being in- 
telligently handled How soon it is to be solved in 
others will largely depend on whether the well- 
informed physician or the uninformed layman is 
to determine the medical policy 

\n example of a well operated plan was published 
by Yeager 17 Since 1934 the Remington Arms Com- 
pany has been giving complete physical examina- 
tions to all employees, including a blood serologic 
test for syphilis Applicants in a communicable or 
a contagious stage of syphilis cannot be employed, 
in conformance wath the Connecticut state law New 
employees in the nonmfectious stage can be hired 
provided they take adequate treatment, a plant 
physician keeping check on this Provision can be 
made for treatment at clinics for applicants wdio are 
unable to pay, and the employee’s disease is kept 
strictly confidential Applicants or employees in a 
communicable stage are considered for employment 
after they have been rendered nonmfectious by 
treatment Although the Selective Service statistics 
show that Connecticut has the lowest percentage 
of syphilis in any state, the incidence among the 
employees of the Remington Company’s Bridgeport 
works is even lower The employ ees are most grate- 
ful to the company” for making it possible to diag- 
nose the condition, particularly those who had no 
previous knowledge of their infection or thought 
they were cured 

The control of venereal disease in industry will 
save time and money for all concerned, as pointed 
out by Anderson 18 It will also achieve a higher 
standard of efficiency and increase the industrial 
worker’s earning capacity and life expectancy The 
syphilitic blind cost society about 310,000,000 a y ear, 
and paretic patients in state institutions cost an- 
other 36,500,000 Congress appropriated 312,500,- 
000 for the control of venereal disease in 1943, 
and the states will raise some 37,000,000 To each 
of these sums industry will contribute libcralh 
through taxes Trom the cost angle alone, therefore, 
industry has a considerable stake in venereal-disease 
control The state health departments may have to 
provide mobile facilities for the employees in the 
smaller plants that have no regular medical service 
One such department has a blood-test trailer operat- 
ing among small plants and communities 
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It should be pointed out that the safest worker re- 
garding the spread of syphilis is one with a positive 
serologic test for syphilis who is under treatment, 
after passing the infectious stage; he or she is also 
immune to reinfection. If venereal-disease control 
can be furthered by education of industrial workers, 
and industry itself can be shown the fallacy of dis- 
charging workers on the basis of a positive serologic 
test alone, a great step will have been taken. Strikes 
in war plants arouse the indignation of the public 
because of wasted time and money and loss of pro- 
duction. Venereal disease can be responsible for 
these same losses. 

Experimental Research 

The vast amount of plasma in use by the armed 
forces and the rapid rise in the popularity of blood 
banks increase the importance of a study concerning 
the survival of Treponema pallidum in the various 
preparations. Ravitch and Chambers 19 investigated 
this problem in regard to frozen plasma, with ex- 
periments on animals. They were able to show that 
human and rabbit plasma heavily -inoculated with 
Tr. pallidum and frozen at — 20°C. for forty-eight 
hours or longer is not infectious for normal rabbits. 

A study of the similarities of several represen- 
tative types of bismuth preparations used in the 
therapy of experimental syphilis has been reported 
by Clausen, Longley, Green and Tatum. 20 Five 
bismuth compounds in common use were employed, 
with both intramuscular and intravenous adminis- 
tration to animals. Their toxicity was studied and 
the therapeutic efficiency of each was computed. 
The similarity of the minimal curative dose, regard- 
less of the route of administration, and the similarity 
in the toxicity of the various preparations when 
given intravenously suggested .that basically all 
bismuth preparations ultimately act in a common 
form rather than in the form in which they are in- 
jected. The effect of ammonium chloride on the 
mobilization and excretion of bismuth in normal 
and syphilitic rabbits was studied by Brown, Kolmer 
and Rule. 21 In the presence of massive doses of 
bismuth subsalicylate this effect of ammonium 
chloride may increase the toxic effects of the bis- 
muth. In the treatment of acute testicular syphilis 
of rabbits, the increased mobilization of bismuth was 
without therapeutic value. In human beings, how- 
ever, the opinion was expressed that this increased 
mobilization of bismuth may lead to an enhanced 
therapeutic effectiveness. It was pointed out that 
since acidosis increased the toxic effects of bismuth, 
it is not advisable to administer ammonium chloride 
to syphilitic persons predisposed to the acidotic 
state. 

It would be ideal to have an arsenical preparation 
that could be used effectively by oral administra- 
tion in the treatment of syphilis. Rosenthal 22 has 
studied Mapharsen in this respect. Mice infected 
with a trypanosome were cured by oral doses. Rabbit 


syphilis was then attacked in the same fashion, with 
satisfactory results. Glutathione and cysteine were 
found to decrease the toxicity of Mapharsen with- 
out effecting its therapeutic activity, and the druj 
was better tolerated when one of these was given 
Similar work was carried out by Brown, Kolmer anc 
Rule. 23 Working with rats, these investigators fount 
that the trivalent arsenical drugs were far less toxii 
when given by oral administration than when in 
jected intravenously. Mapharsen was least toxic b; 
a large margin. Rabbits with acute testicula 
syphilis were then treated by the oral administrate 
of trivalent arsenicals. In terms of arsenic adminis 
tered, it was found that the therapeutic effectivenes 
of Mapharsen by oral administration is higher thai 
in the case of arsphenamine and neoarsphenamine 
The same group 24 then studied the toxicity and thera 
peutic effectiveness of arsenical preparations b; 
intramuscular administration. Here again, Map! 
arsen was found to be of lower toxicity than th 
other drugs and of high therapeutic effectiveness 
These results suggested that the intramuscular ir 
jection of Mapharsen in sterile peanut oil may prov 
to be of value in the treatment of human syphilis 
A schedule of five daily intramuscular injections wa 
projected for a massive arsenotherapy schedule fc 
early syphilis. If clinical experiment should bear ou 
this possibility, many of the dangers of massiv 
therapy might be reduced. 

There has been considerable disagreement regarc 
ing primary optic atrophy in neurosyphilis. It seem 
possible that visual damage in treated cases may b 
due to the syphilis itself, to the therapeutic ager 
or to a combination of factors. Longley, Clausen an 
Tatum 26 studied the experimental production c 
primary optic atrophy in monkeys, which wer 
chosen since their eyes have been found to resembl 
those of human beings more closely than do th 
rabbit’s. Five arsenical compounds were adminii 
tered intravenously to different groups of animals i 
gradually increasing doses at weekly intervals. I 
these experiments, blindness was produced in mor 
keys in varying degrees by each of the drugs. Th 
authors believe that this work provides an exper: 
mental basis for detecting the blinding potentiality 
of arsenical compounds for man. It also provide 
the means for a study of prophylactic procedure 
designed to reduce or eliminate optic atrophy as 
sequence of chemotherapy for neurosyphilis. Tr) 
parsamide amblyopia was studied by McDermot 
Webster, Baker, Lockhart and Tompsett 26 from th 
standpoint of nutritional degeneration of the opti 
nerve in rats. Deficiencies of various vitamins wer 
produced in certain groups of animals, and thesi 
with normal rats, were treated with tryparsamidr 
Only in the presence of adequate amounts of vitami 
B complex (yeast) and vitamin A (cod-liver oil) di 
rats fail to develop degeneration of the optic nervt 
This was found to be true whether or not they wer 
treated with tryparsamide, although the latter ir 
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tensified the degeneration. The implications of this 
work seem obvious. 

Pathology 

Autopsy material of the last twenty-five years at 
Yale University School of Medicine has been ana- 
lyzed for syphilis by Rosahn and Black-S chaff er. :? 
Five thousand three hundred autopsies were per- 
formed during this time. Those done on persons 
twenty years of age or over numbered 3907, and of 
these 380 (9.7 per cent) had clinical, laboratory or 
post-mortem evidence of syphilis. In this group of 
380 syphilitic patients there were 156 (41 per cent) 
with morphologic lesions of syphilis. Ninety (58 per 
cent) of these patients with anatomic lesions died 
primarily as a result of their syphilis. When the 
material was analyzed from the standpoint of sex 
incidence, it was found that women appeared to have 
a'significant resistance to the tissue changes of late 
syphilis, and that this was independent of race. 
When the syphilitic and nonsyphilitic portions of 
this autopsy material were compared, it was found 
that the mere presence of syphilis significantly re- 
duces longevity, regardless of whether or not tissue 
lesions result. Twenty per cent of nonsyphilitic pa- 
tients survived after the age of seventy, as against 
only 10 per cent of those with syphilis. Life-insurance 
actuaries would do well to review these findings. 

Syphilis and Cancer 

The prevalence of syphilis among a sample series 
of 7761 cancer cases was studied by Levin, Kress and 
Goldstein. 25 Of the 3151 male patients, 3.2 per cent 
Were found to have been reported as syphilitic, and 
among 4610 female patients, 1.7 per cent had 
syphilis. Males with cancer of the tongue showed 
a greater prevalence of syphilis than did those with 
cancer of other sites, in the ratio of 5:1. Among 
females with cancer of the uterine cervix, the corre- 
sponding ratio was 3.5:1. This higher prevalence of 
syphilis is similar in both instances to that reported 
m other studies and has long been recognized. 

Morphologic Diagnosis 

An interesting variation in dark-field microscopy 
technic is suggested by Witting 5 This author recom- 
mends examining the slide under the low and high- 
dry objectives before applying oil to the coverslip. 
^ime is thereby saved in locating the organism, and 
5t can then be properly identified by observation 
under the oil-immersion lens. The importance of 
dark-field examination of lesions of the cervix is 
emphasized by Sharp, Alexander and Schoch, 30 It 
ls stressed that although a cervical lesion may ap- 
pear to be traumatic or merely an exacerbation of 
chronic cervicitis, a dark-field examination may re- 
y cal spirochetes. This applies particularly to the 
examination of contacts of known syphilitic pa- 
tmnts and of patients with seronegative primary 
syphilis. The use of the dark-field in the diagnosis 


of secondary syphilis has been portrayed by Agee, 31 
The employment of this technic in primary lesions 
of syphilis, genital or otherwise, and in moist papules 
is generally recognized as an essential diagnostic 
procedure. It is the advisability of searching for 
spirochetes in other types of skin lesions that Agee 
emphasizes. This is obviously intelligent when one 
considers that the presence of positive serologic tests 
v ith skin lesions suspected of being those of syphilis 
does not necessarily prove the case as secondary. 
Also, the beginning of treatment can be expedited by 
obtaining a positive dark-field reaction without 
waiting for a positive serologic report. Dry or closed 
secondary lesions can be abraded vigorously by 
means of a scalpel or dry gauze. If serum does not 
exude freely, it may be necessary to squeeze the area 
to express such material. 

From time to time various stains for T. pallidum 
have been described. These procedures are useful 
under some circumstances where a dark-field con- 
denser is not readily available or where the patient 
cannot be transported. Smears can be obtained in 
outlying communities and properly examined else- 
where within a comparatively short time. Perrin 32 
describes such a method, which in his hands has 
proved simple, rapid and reliable. 

* 

Reinfection 

The problem of reinfection versus superinfection 
versus recurrence of the infectious phase has always 
been a source of considerable discussion. There has 
been an apparent increase in reinfections since the 
advent of so-called “massive therapy,” as will be 
shown below. This has brought up the advisability 
of reviewing the criteria of reinfection, and several 
papers on this subject have appeared. Schoch 
and Alexander 53 have expressed a somewhat altered 
concept of reinfection in view of their experiences, 
and record 10 cases. Four patients sustained re- 
infection following orthodox antisyphilitic therapy. 
Six of 103 patients were reinfected following a ten- 
day course of intensive arsenotherapy (1200 mg. of 
Mapharsen) for early syphilis. The details of these 
cases are reviewed, and for the most part they fit well 
into the category of reinfections. The authors state 
that whether or not the six cases of reinfection follow- 
ing intensive therapy are acceptable as such, they 
serve to emphasize the importance of developing 
new and more rapid epidemiologic approaches to 
syphilis when short-term intensive schedules of 
treatment are used. Schoch and Alexander offer a 
hypothesis to explain the fact that more reinfections 
seem to be occurring. This explanation intimates 
that patients with early syphilis treated by inten- 
sive methods are prevented by treatment from de- 
veloping any immunity against reinfection, that 
the chemotherapeutic prophylactic effect of intra- 
venous arsenotherapy disappears within a brief time 
after treatment ceases, and that such patients are 
prone to expose themselves so soon to the infccripus^ 
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It should be pointed out that the safest worker re- 
garding the spread of syphilis is one with a positive 
serologic test for syphilis who is under treatment, 
after passing the infectious stage; he or she is also 
immune to reinfection. If venereal-disease control 
can be furthered by education of industrial workers, 
and industry itself can be shown the fallacy of dis- 
charging workers on the basis of a positive serologic 
test alone, a great step will have been taken. Strikes 
in war plants arouse the indignation of the public 
because of wasted time and money and loss of pro- 
duction. Venereal disease can be responsible for 
these same losses. 

Experimental Research 

The vast amount of plasma in use by the armed 
forces and the rapid rise in the popularity of blood 
banks increase the importance of a study concerning 
the survival of Treponema pallidum in the various 
preparations. Ravitch and Chambers 19 investigated 
this problem in regard to frozen plasma, with ex- 
periments on animals. They were able to show that 
human and rabbit plasma heavily inoculated with 
Tr. pallidum and frozen at -2 0°C. for forty-eight 
hours or longer is not infectious for normal rabbits. 

A study of the similarities of several represen- 
tative types of bismuth preparations used in the 
therapy of experimental syphilis has been reported 
by Clausen, Longley, Green and Tatum. 20 Five 
bismuth compounds in common use were employed, 
with both intramuscular and intravenous adminis- 
tration to animals. Their toxicity was studied and 
the therapeutic efficiency of each was computed. 
The similarity of the minimal curative dose, regard- 
less of the route of administration, and the similarity 
in the toxicity of the various preparations when 
given intravenously suggested that basically all 
bismuth preparations ultimately act in a common 
form rather than in the form in which they are in- 
jected. The effect of ammonium chloride on the 
mobilization and excretion of bismuth in normal 
and syphilitic rabbits was studied by Brown, Kolmer 
and Rule. 21 In the presence of massive doses of 
bismuth subsalicylate this effect of ammonium 
chloride may increase the toxic effects of the bis- 
muth. In the treatment of acute testicular syphilis 
of rabbits, the increased mobilization of bismuth was 
without therapeutic value. In human beings, how- 
ever, the opinion was expressed that this increased 
mobilization of bismuth may lead to an enhanced 
therapeutic effectiveness. It was pointed out that 
since acidosis increased the toxic effects of bismuth, 
it is not advisable to administer ammonium chloride 
to syphilitic persons predisposed to the acidotic 
state. 

It would be ideal to have an arsenical preparation 
that could be used effectively by oral administra- 
tion in the treatment of syphilis. Rosenthal 22 has 
studied Mapharsen in this respect. Mice infected 
with a trypanosome were cured by oral doses. Rabbit 


syphilis was then attacked in the same fashion, with 
satisfactory results. Glutathione and cysteine were 
found to decrease the toxicity of Mapharsen with- 
out effecting its therapeutic activity, and the drug 
was better tolerated when one of these was given. 
Similar work was carried out by Brown, Kolmer and 
Rule. 53 Working with rats, these investigators found 
that the trivalent arsenical drugs were far less toxic 
when given by oral administration than when in- 
jected intravenously. Mapharsen was least toxic by 
a large margin. Rabbits with acute testicular 
syphilis were then treated by the oral administration 
of trivalent arsenicals. In terms of arsenic adminis- 
tered, it was found that the therapeutic effectiveness 
of Mapharsen by oral administration is higher than 
in the case of arsphenamine and neoarsphenamine. 
The same group 24 then studied the toxicity and thera- 
peutic effectiveness of arsenical preparations by 
intramuscular administration. Here again, Maph- 
arsen was found to be of lower toxicity than the 
other drugs and of high therapeutic effectiveness. 
These results suggested that the intramuscular in- 
jection of Mapharsen in sterile peanut oil may prove 
to be of value in the treatment of human syphilis. 
A schedule of five daily intramuscular injections was 
projected for a massive arsenotherapy schedule for 
early syphilis. If clinical experiment should bear out 
this possibility, many of the dangers of massive 
therapy might be reduced. 

There has been considerable disagreement regard- 
ing primary optic atrophy in neurosyphilis. It seems 
possible that visual damage in treated cases may be 
due to the syphilis itself, to the therapeutic agent 
or to a combination of factors. Longley, Clausen and 
Tatum 25 studied the experimental production of 
primary optic atrophy in monkeys, which were 
chosen since their eyes have been found to resemble 
those of human beings more closely than do the 
rabbit’s. Five arsenical compounds were adminis- 
tered intravenously to different groups of animals m 
gradually increasing doses at weekly intervals. In 
these experiments, blindness was produced in mon- 
keys in varying degrees by each of the drugs. The 
authors believe that this work provides an experi- 
mental basis for detecting the blinding potentialities 
of arsenical compounds for man. It also provides 
the means for a study of prophylactic procedures 
designed to reduce or eliminate optic atrophy as a 
sequence of chemotherapy for neurosyphilis. Try* 
parsamide amblyopia was studied by McDermott, 
Webster, Baker, Lockhart and Tompsett 20 from the 
standpoint of nutritional degeneration of the optic 
nerve in rats. Deficiencies of various vitamins were 
produced in certain groups of animals, and these, 
with normal rats, were treated with tryparsamide. 
Only in the presence of adequate amounts of vitamin 
B complex (yeast) and vitamin A (cod-liver oil) did 
rats fail to develop degeneration of the optic nerve. 
This was found to be true whether or not they were 
treated with tryparsamide, although the latter in- 
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CASE 30041 
Presentation of Case 

A forty-nine-year-old housewife entered the hos- 
pital because of jaundice of four days’ duration. 

The patient was in fair health until about five 
weeks before admission, when she began to feel tired 
and run down. She developed a gnawing pain in 
the right upper quadrant. There was some numb- 
ness of the fingertips, and stiffness of fingers in the 
mornings. About two weeks before admission she 
had a shaking chill, with fever of 102°F. associated 
with sore throat, headache, running nose and 
generalized aches and pains. Ten days prior to 
entry, she had a crampy pain in the right upper 
quadrant lasting for a few minutes. The malaise, 
anorexia and coryza persisted. She had a cough 
productive of yellowish-brown mucoid sputum. The 
temperature was about 101°F. Four days before 
admission she noted jaundice of the skin and 
scleras. At the same time the urine became dark 
yellow, and the stools a light tan. She developed 
a severe headache and had waves of nausea but no 

vomiting. 

Twelve years before her present admission the 
patient was admitted to another hospital for func- 
tional bleeding. She received 1400 milligram-hours 
of radium. Ten years later she was readmitted to 
the same hospital for essentially the same complaint. 
A dilatation and curettage was of no value, and 
about six months later she was given 2000 milli- 
gram-hours of radium. This was followed some 
months later by radiation proctitis. She was then 
transferred to this hospital, where a hysterectomy 
was performed ten months before her present entry, 
the diagnosis being pyometrium. At that time she 
also had a bilateral femoral-vein ligation following 
thrombophlebitis of the right calf. The proctitis 
improved with the removal of fecal impactions, and 
she was discharged well, seven months before the 
present admission. 

Physical examination showed an obese woman 
in no distress. There was moderate icterus of the 
skin and scleras. Small petechiae were peppered 
B)’ er ^. e l°' ver abdomen, left arm and lower back. 
Phe axillary and inguinal lymph nodes were small 

•Oft ! e a ve Q f # b>ence. 


and nontender. The heart was percussed I cm. to 
the left of the midclavicular line. The sounds were 
regular and of good quality. There was a soft sys- 
tolic murmur, heard loudest at the apex. The lungs 
were clear. The abdominal wall was pendulous. 
The liver edge was palpable three or four finger- 
breadths below the costal margin. It was firm, 
smooth and slightly tender. The spleen was pal- 
pable three fingerbreadths below the costal margin; 
it was not tender. Pelvic examination showed a 
bilaterally lacerated cervix covered with an atrophic 
mucosa. There was slight tenderness in the right 
vault, but no masses could be palpated. 

File blood pressure was 140 systolic, 75 diastolic. 
The temperature was 98.6°F., the pulse 72, and the 
respirations 24. 

Examination of the blood showed a red-cell count 
of 4,300,000, with 12.5 gm. of hemoglobin. The 
white-cell count was 4000, with 72 per cent neutro- 
phils, 22 per cent lymphocytes and 6 per cent mono- 
cytes. The platelets were slightly diminished, the 
red cells showed slight variation in size and shape, 
with many target cells, and the neutrophils showed 
a shift to the left. A blood Hinton test was negative. 
The urine was dark amber and acid, with a specific 
gravity of 1.020; there was no albumin, but a -f~f 
bile test. It was positive for urobilinogen in 1:20 
dilution (normal, 1:10). The stools w*ere light tan 
and guaiac negative. The bleeding time was 6 
minutes, and the clotting time 15 minutes. A 
fragility test showed beginning hemolysis in 0.40 
per cent and complete hemolysis in 0.28 per cent 
sodium chloride solution. A tourniquet test gave 
25 petechiae per square centimeter after fifteen 
minutes with a pressure of 100 mm. of mercury 
(normal, 6 to 20). The blood sugar was 104 mg. per 
100 cc. The direct van den Bergh was 6.6 mg., the 
indirect 9.6 mg. The total protein was 5.2 gm. per 
100 cc., with 3.2 gm. of albumin and 2.0 gm. of 
globulin. The nonprotein nitrogen was 31 mg. per 
100 cc. The prothrombin time was 27 seconds 
(normal, 18 seconds). The hematocrit was 46.5. 

A cephalin flocculation test was +++4' in twenty- 
four hours and 4*+-F-f in forty-eight hours. There 
was 100 per cent retention of bromsulfalein. 

Plain films of the abdomen shoived several ring 
shadows in the right upper quadrant that had the 
appearance of gallstones. A gastrointestinal scries 
and films of the chest were negative. 

The patient was given a high-carbohydrate, high- 
vitamin B, low-calorie and low-fat diet, supple- 
mented daily by 500 cc. of intravenous dextrose. 

In the next few days the jaundice definitely in- 
creased. She had several, occasionally severe but 
usually moderate colicky attacks of right-sided 
abdominal pain. The pain was mostly in the upper 
quadrant and on one or two occasions radiated to 
the shoulder. 

On the ten tli hospital day she became orthopnerc**^ 
with a feeling of substcmal oppression, and^ 
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forced to sit up. There was profuse sweating. This 
episode presumably lasted for a few minutes. The 
temperature was 100°F., the pulse 96, and the 
respirations 24. The white-cell count was 5200, 
with 82 per cent neutrophils. The urine had a -f- 
test for albumin and a -| — (- test for bile. The stools 
became brown and remained so. The direct van 
den Bergh was 12.7 mg., the indirect 17 mg. The 
prothrombin time was 49 seconds (normal, 20 
seconds). The hematocrit was 40.0, and the non- 
protein nitrogen 17 mg. per 100 cc. 

The patient’s condition became progressive!}'' 
worse. She was nauseated, retched considerably 
and vomited occasionally. She was given daily in- 
travenous dextrose and repeated transfusions. On 
the sixteenth hospital day the van den Bergh was 
8.2 mg. direct, and 13.8 mg. indirect. The stools 
became guaiac positive. The urine gave a 4 — | — |- 
test for albumin and a +- f- test for bile, and was 
positive for tyrosine crystals (Morner’s test). 

She died on the eighteenth hospital day. 

Differential Diagnosis 

Dr. Marian Ropes: May we see the x-ray films? 
Dr. George W. Holmes: The gallstones are ob- 
vious. The position of the gallstones gives some idea 
concerning the position of the lower border of the 
liver. You can vaguely make out the liver shadow. 
It is not enlarged so far as I can see, nor abnormal 
in shape. In this film the diaphragm seems to be 
quite high on the right side so that even though the 
lower border is not unusually low, the liver might 
still be somewhat enlarged. It is also possible that 
the film was taken at the end of expiration rather 
than of inspiration. I see nothing abnormal in the 
lung fields. The heart shadow is well within normal 
limits, both in size and shape. 

As I understand the story the patient received 
radium treatment and was said to have had proc- 
titis following it. Apparently an effort was made 
to study the rectum and lower sigmoid by means of a 
barium enema, a rather careful search having been 
made for any abnormality in that region, but I 
should say that this is a rather normal looking colon 
throughout. We have some films of the stomach, in- 
cluding the duodenal loop, that appear to be normal. 
In the cases with serious complication following 
heavy radiation to the pelvis, the organ most likely 
to be injured is the small bowel. Patients will stand 
a good deal of injury to the large bowel and recover, 
but the same amount of injury to the small bowel 
often causes considerable difficulty. There is no 
indication here of such injury — no collection of gas 
and no dilated loops of small bowel suggesting 
obstruction, such as might occur after heavy 
radiation. 

Dr. Ropes: This case presents a picture with 
various confusing features. It is apparent that the 
patient had severe liver-cell damage, and it is also 
probable that she had some obstruction to the biliary 


flow. I judge that her death was due fundamental^ 
to the liver damage. The underlying etiology and 
sequence of events leading to this final picture, how. 
ever, are not equally clear. Various etiologic possi- 
bilities should be considered. A malignant neoplasm, 
either primary or secondary in the liver, or primary 
in any part of the biliary system, seems unlikely 
in view of the rapid course of the disease, the varia- 
tion in jaundice, and the marked evidence of liver- 
cell damage. Pylephlebitis, idiopathic hepatitis, 
cholangitis, cholelithiasis and cholecystitis should 
be considered. Before discussing these possibilities 
however, it might be well to summarize the evidence 
indicative of the extent to which the jaundice was 
due to liver-cell damage and the extent to which 
obstruction may have played a role. 

The clinical evidence gave little information in 
this respect except the fact that bile in some quan- 
tity reached the gastrointestinal tract at all times 
during the disease, with resulting tan or brown stools 
and with normal bilirubin in the urine. In the 
laboratory evidence one finds definite indication of 
liver damage as indicated by the tyrosine crystals 
in the urine; the high cephalin flocculation test is 
presumably further indication of severe liver-cell 
damage, as is perhaps the leukopenia. The low 
globulin is a surprising finding and helps me not at 
all in differentiation in this respect. The excep- 
tionally high bromsulfalein retention would not 
have been found unless there had been severe liver- 
cell damage, even if obstruction were present. The 
van den Bergh gives a suggestion of obstruction to 
biliary flow. A high direct van den Bergh, particu- 
larly as high as it was in this case, is unlikely in pure 
parenchymatous liver disease. I am told that a 
direct-indirect ratio of 60 to 80 — this patient had 
70 — is suggestive of obstruction, whereas in pure 
parenchymatous liver disease the ratio rarely goes 
over 50. How well corroborated that is, I do not 
know. 

With this evidence I should like to return to the 
etiologic possibilities. Pylephlebitis must be con- 
sidered. It is intriguing to consider whether one 
could thereby relate the pelvic inflammation — d ,e 
pyometrium — to the present illness. It would be 
unusual to have an asymptomatic period of six 
months, and an absence of fever and leukocytosis- 
The marked evidence of liver damage is difficult to 
explain on the basis of pylephlebitis. Idiopathic 
hepatitis and cholangitis would explain most of the 
picture. The early onset of pain in the right uppe 
quadrant and the recurrent attacks of moderately 
severe colicky pain are unusual in this condition but 
not entirely inconsistent with it. The gallstones can- 
not be overlooked. So far as we know, they were 
rather large and presumably in the gall bladder. 
Gallstones, particularly if in the common duct, with 
some obstruction and with some cholangitis, could 
form the basis for this terminal picture. The pres- 
ence of the splenomegaly raises the question of an 
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underlying cirrhosis. I believe, however, that the 
enlargement of the spleen could be ascribed to the 
severe liver damage. The tender large liver — at 
least clinically large — and the large spleen are 
consistent with pylephlebitis, with idiopathic hepa- 
titis or with hepatitis associated with choleli- 
thiasis. 

In conclusion I think that this patient had severe 
parenchymatous liver disease and that she also had 
cholelithiasis. Whether the former could in any 
way be related to the latter etiologically, I do not 
know. It seems somewhat improbable. I also doubt 
that she had pylephlebitis as an underlying cause 
of the severe liver disease. 

Dr. J. H. Means: I saw this patient every day 
while she was in the hospital and followed her care- 
fully. Our line of reasoning followed Dr. Ropes almost 
exactly and led to the same diagnosis. We believed 
that she died of severe parenchymatous liver disease, 
a hepatitis of some sort. We did not know of w hat 
variety. We also tried to connect it with the pelvic 
sepsis and wondered if she had pylephlebitis, but 
in my note I stated that I thought that that was un- 
likely because she had had a considerable interval 
of good health in between. The question of cirrhosis 
was considered. The size of the spleen was interest- 
ing. I thought the liver was enlarged when she 
first came in, and 1 am interested to know what the 
pathologist has to say about that. The clinician and 
radiologist often have different views about the size 
of the liver, but the pathologist is able to settle 
the matter because he can weigh it. I thought that 
the liver was firm and smooth but could not feel a 
definite edge. 

The impressive thing on the ward was the steady 
downhill course, the patient becoming sicker and 
sicker every day in spite of all we could do. Dr. 
Chester M. Jones saw her several times, and Dr. 
Arthur W. Allen was asked to see her because the 
question arose whether she should be explored, but 
that was decided against. Dr. Jones laid a great 
deal of weight on the color of the stools. Indeed, he 
sa id to me one day, “If the stools remain brown, do 
n ot let the surgeons do a laparotomy.” They re- 
mained brown, and the surgeons did not want to do 
a laparotomy. We thought that the gallstones had 
little or nothing to do with the picture in all proba- 
biI «ty. She had not taken any medicine that we 
could recognize as a liver toxin, so we called it hepa- 
titis of unknown origin. We did think at the end 
that, she might have had acute yellow atrophy, 
although we could not prove it. We also thought 
°f the possibility of an acute yellow atrophy that 
supervened on a cirrhotic liver but could not 
establish that diagnosis. 

Dit. Jacob Lerman: Did the liver change in size? 

u 1 cannot answer that. I do not know 

that wc proved that it did. 

D*l Paul Zamecnik: Was catarrhal jaundice 

considered ? 


Dr. Means: Yes, at entry. She did not appear 
to be particularly sick and we thought that that was 
a reasonable diagnosis to consider. The blood pic- 
ture was consistent with it. In fact she was almost 
too well to have catarrhal jaundice. She rapidly 
became sicker and sicker and we abandoned that 
diagnosis as inadequate. 

Dr. Zamecnik: It is occasionally followed by 
hepatitis. 

Dr. Means: That is true. Catarrhal jaundice is 
hepatitis, is it not? It is really just a matter of 
degree. We wondered when she died if we had 
treated her adequately. W’e had given her a diet low 
in fat and high in everything else, pushed with vigor. 
Dr. Jones thought that we had done everything 
possible. 

Clinical Diagnoses 

Intrahepatic disease. 

Acute yellow atrophy? 

Cholelithiasis. 

Dr. Ropes’s Diagnoses 

Parenchymatous liver disease. 

Cholelithiasis. 

Anatomical Diagnoses 

Subacute yellow atrophy of liver. 

Splenomegaly. 

Ascites. 

Cholelithiasis. 

Pathological Discussion 

Dr. Benjamin Castleman: The autopsy showed 
a liver of' normal size, weighing 1400 gm. It was 
greenish brown and extremely friable; as one touched 
it, it broke. It had on the surface a few elevations, 
as if some attempt at regeneration had occurred. 
From the gross appearance we thought that it was 
an acute yellow atrophy of the liver. 

Microscopic examination showed that practically 
all the liver cells had been destroyed. There were 
a few small islands of regeneration, so that this was 
perhaps a subacute yellow atrophy. The point that 
Dr. Means brought out — namely', that catarrhal 
jaundice is merely a mild form of acute yellow 
atrophy^ — is probably correct. We believe that it 
is exactly' the same disease. Aspiration biopsies of 
the livers of patients ill with catarrhal jaundice have 
shown diffuse hepatitis, with inflammatory' cells in 
the early stages, followed by areas of necrosis and 
finally’ by connective-tissue proliferation. 1 If the 
disease is not severe, the patient gets well; if severe, 
death is due to acute y'ellow atrophy or subacute, 
yellow atrophy', depending on how long the course 
runs. 

The spleen was enlarged, weighing 550 gm., the 
usual finding in atrophy of the liver. There .were 
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forced to sit up. There was profuse sweating. This 
episode presumably lasted for a few minutes. The 
temperature was 100°F., the pulse 96, and the 
respirations 24. The white-cell count was 5200, 
with 82 per cent neutrophils. The urine had a + 
test for albumin and a -f — f- test for bile. The stools 
became brown and remained so. The direct van 
den Bergh was 12.7 mg., the indirect 17 mg. The 
prothrombin time was 49 seconds (normal, 20 
seconds). The hematocrit was 40.0, and the non- 
protein nitrogen 17 mg. per 100 cc. 

The patient’s condition became progressively 
worse. She was nauseated, retched considerably 
and vomited occasionally. She was given daily in- 
travenous dextrose and repeated transfusions. On 
the sixteenth hospital day the van den Bergh was 
8.2 mg. direct, and 13.8 mg. indirect. The stools 
became guaiac positive. The urine gave a 4 — | — [- 
test for albumin and a ++ test for bile, and was 
positive for tyrosine crystals (Morner’s test). 

She died on the eighteenth hospital day. 

Differential Diagnosis 

Dr. Marian Ropes: M ay we see the x-ray films? 

Dr. George W. Holmes: The gallstones are ob- 
vious. The position of the gallstones gives some idea 
concerning the position of the lower border of the 
liver. You can vaguely make out the liver shadow. 
It is not enlarged so far as I can see, nor abnormal 
in shape. In this film the diaphragm seems to be 
quite high on the right side so that even though the 
lower border is not unusually low, the liver might 
still be somewhat enlarged. It is also possible that 
the film was taken at the end of expiration rather 
than of inspiration. I see nothing abnormal in the 
lung fields. The heart shadow is well within normal 
limits, both in size and shape. 

As I understand the story the patient received 
radium treatment and was said to have had proc- 
titis following it. Apparently an effort was made 
to study the rectum and lower sigmoid by means of a 
barium enema, a rather careful search having been 
made for any abnormality in that region, but I 
should say that this is a rather normal looking colon 
throughout. We have some films of the stomach, in- 
cluding the duodenal loop, that appear to be normal. 
In the cases with serious complication following 
heavy radiation to the pelvis, the organ most likely 
to be injured is the small bowel. Patients will stand 
a good deal of injury to the large bowel and recover, 
but the same amount of injury to the small bowel 
often causes considerable difficulty. There is no 
indication here of such injury — no collection of gas 
and no dilated loops of small bowel suggesting 
obstruction, such as might occur after heavy 
radiation. 

Dr. Ropes: This case presents a picture with 
various confusing features. It is apparent that the 
patient had severe liver-cell damage, and it is also 
probable that she had some obstruction to the biliary 


flow. I judge that her death was due fundamental!; 
to the liver damage. The underlying etiology and 
sequence of events leading to this final picture, hot- 
ever, are not equally clear. Various etiologic possi- 
bilities should be considered. A malignant neoplasm, 
either primary or secondary in the liver, or primary 
in any part of the biliary system, seems unlikely 
in view of the rapid course of the disease, the varia 
tion in jaundice, and the marked evidence of liver 
cell damage. Pylephlebitis, idiopathic hepatitis 
cholangitis, cholelithiasis and cholecystitis shouli 
be considered. Before discussing these possibility 
however, it might be well to summarize the evidenc 
indicative of the extent to which the jaundice to 
due to liver-cell damage and the extent to tvhic 
obstruction may have played a role. 

The clinical evidence gave little information i 
this respect except the fact that bile in some quar 
tity reached the gastrointestinal tract at all timt 
during the disease, with resulting tan or brown stoo 
and with normal bilirubin in the urine. In til 
laboratory evidence one finds definite indication < 
liver damage as indicated by the tyrosine crysta 
in the urine; the high cephalin flocculation test 
presumably further indication of severe liver-ce 
damage, as is perhaps the leukopenia. The lo 
globulin is a surprising finding and helps me not i 
all in differentiation in this respect. The exce| 
tionally high bromsulfalein retention would n 
have been found unless there had been severe live 
cell damage, even if obstruction were present. Tl 
van den Bergh gives a suggestion of obstruction 
biliary flow. A high direct van den Bergh, partic 
larly as high as it was in this case, is unlikely in pu 
parenchymatous liver disease. I am told that 
direct-indirect ratio of 60 to 80 — this patient hi 
70 — is suggestive of obstruction, whereas in pu 
parenchymatous liver disease the ratio rarely go 
over 50. How well corroborated that is, I do n 
know. 

With this evidence I should like to return to t 
etiologic possibilities. Pylephlebitis must be co 
sidered. It is intriguing to consider whether o 
could thereby relate the pelvic inflammation — - 1 
pyometrium — to the present illness. It would 
unusual to have an asymptomatic period of i 
months, and an absence of fever and leukocytos 
The marked evidence of liver damage is difficult 
explain on the basis of pylephlebitis. Idiopath 
hepatitis and cholangitis would explain most of t 
picture. The early onset of pain in the right upf 
quadrant and the recurrent attacks of moderate 
severe colicky pain are unusual in this condition b 
not entirely inconsistent with it. The gallstones ca 
not be overlooked. So far as we know, they w< 
rather large and presumably in the gall bladd 
Gallstones, particularly if in the common duct, wi 
some obstruction and with some cholangitis, cot 
form the basis for this terminal picture. The pt 
ence of the splenomegaly raises the question of 
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Examination of the blood showed a hemoglobin 
of 95 per cent, a red-cell count of 4,400,000 and a 
white-cell count of 7900, w ith 60 per cent neutrophils. 

* The urine was normal. A blood Hinton test was 
negative. 

Stereoscopic x-ray films of the left shoulder showed 
: the clavicle to be normal. There was a well-defined 

* soft-tissue mass in the supraclavicular area on the 
; left that extended downward behind the clavicle 
j and apparently into the space between the scapula 
I and the chest wall (Fig. 1). This mass show ed sev eral 
i flecks of calcification. The lowermost areas of cal' 
i cification lay close to the undersurface of the 

scapula. A questionable separate mass w r as seen in 
the axilla. The undersurface of the scapula seemed 
i thinned by the mass. X-ray films of the chest, ab- 
domen and long bones showed no evidence of 
i pathology. 

An operation was performed on the thirteenth 
hospital day. 


Differential Diagnosis 

Dr. Carroll B. Larson: The initial complaint 
was pain in the left arm at the shoulder, especially 
on vigorous movement or by pressure on the shoul- 
der. In the subsequent history I am not sure when 
they say “pain over the shoulder” whether they 
mean over the scapular joint. It might make a 
difference. 

Dr. Robert R. Linton: I believe it was directly 
over the shoulder. 

Dr. Larson: Do you recall whether it was worse 
at night than during the day, which is characteristic 
of deep bone pain? 

Dr. Linton: I do not believe that it was. 

Dr. Larson: Apparently there was no mechanical 
obstruction to the usual motions of the arm The 
fact that he could not throw a ball, however, sug- 
gests that there was some difficulty. 

This story does not suggest a lesion in the region 
°f the epiphysis or a lesion disturbing the 
blood supply because of no inequality in arm 
lengths at the end of a three-year period. The dif- 
ference in the circumferences of the two arms could 
nave come from lack of use of the left arm rather 
than from the lack of development. 

At rest the arm ‘Vas carried with the elbow and 
xv nst in partial flexion.” I am not sure what to make 
of that. It may be possible that, with a mechanical 
difficulty in the shoulder, such a position was a com- 
fortable one for carrying the arm. The inability 
to rotate the left shoulder might have been because 


of 


P am or mechanical obstruction. 


The tremor could be accounted for by lack of 
Muscular development. Anyone with weak muscles 
cannot sustain a position for any length of time 
without tremor. 

Perhaps we might see the x-ray films at this point. 
Ehcrc is a fullness in the supraclavicular region that 
does look like a “holding forward” of the shoulder, 


w hich gives it a shortening in the anteroposterior 
view. The joint may or may not be deformed. 

Dr. MiLroRD Schulz: The chest is normal except 
for the deformity of the left shoulder girdle. Here 
we see the soft-tissue mass extending above the 
clavicle. These probably are the areas of calci- 
fication referred to. In addition one cannot see 
any bone structure in the body of the scapula. Of 
course the scapula is normally quite thin in this 
area, and that may be the reason. From the x-ray 
films there is no way of knowing whether the cal- 
cihcation is in the soft tissue or represents new-bone 
formation. 

Dr. Larson: The child w r as perfectly well follow- 
ing the toxin-antitoxin injections. On that basis we 



Figure 1. Roentgenogram of Left Shoulder Showing Soft - 
Tissue Mass tn Supraclauculdr and Subscapular Regions. 

can exclude tuberculosis and chronic infection, 
which might have originated in bone and ended up 
in a soft-tissue mass giving this picture. The chest 
was negative and there was no cough or pain refer- 
able to the chest, so that we can probably exclude 
anything coming from the chest. 

That leaves us with a tumor in this region but we 
are not sure whether it arose from bone or from the 
tissues around the bone. The fact that it w'as pro- 
ducing symptoms for three years is against a malig- 
nant tumor, but does not exclude it. Let us consider 
the bone tumors that occur in a child of this age. 

With Ewing’s tumor one would expect more new- 
bone formation. Lymphoblastoma occurs in this^r 
group of children and this is one of the locations ' 
which itcaiToccur; frequently the tumor exu.‘ 14 
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itself from the bone and produces a soft-tissue mass. 
In this boy there was little bone destruction com- 
pared to the size of the mass. With malignant 
lymphoma there is usually some clinical evidence of 
malignant disease, such as cachexia and marked 
anemia. I cannot, however, exclude lymphoblastoma 
as a possibility. Giant-cell tumor can be excluded 
almost immediately. There was not enough bone 
destruction, and the patient was in the wrong age 
group. A chondrosarcoma can occur in this area, 
and there may be areas of calcification within it. 
The mass may have developed from malignant 
degeneration in a chondroma. I cannot exclude that. 
Fibrosarcoma must also be considered. This mass 
overlay an area where the subscapularis muscle 
originates, and a soft-tissue tumor like a fibro- 
sarcoma can develop in the subscapularis itself. In a 
primary nerve tumor one would expect more persist- 
ent pain and a greater number of neurologic findings. 

Cartilaginous exostoses might fit in with a bone 
condition of this sort. It is most unusual for exos- 
toses to reach this point of growth without produc- 
ing more pronounced mechanical symptoms than this 
boy had, and there should be more evidence of new- 
bone formation. Hence, I exclude this diagnosis. 

That leaves us with malignant tumor, even 
though the patient did not show constitutional signs 
of malignancy after three years. I believe that it 
was of the chondroblastic type, but it might have 
been fibroblastic or lymphoblastic. 

Dr. William B. Breed: I do not understand 
whether you believe that the tumor originated in the 
bone. 

I Dr. Larson: As I stated before, the decision is 
difficult. The tumor could have originated in the 
bone and could have exteriorized itself, or it could 
have produced the entire x-ray picture by external 
pressure. I favor the former. 

Dr. Linton: We were indefinite in our minds 
preoperatively concerning where the lesion origi- 
nated. I rather thought that it was a malignant 
lesion, which would necessitate a 'shoulder-girdle 
amputation. Dr. J. C. White saw the boy because 
the question of nerve tumor was raised. It was de- 
cided that, if the tumor was not malignant, he would 
try to remove it by lifting the brachial plexus and 
the supraclavicular vessels. He started the opera- 
tion by dividing the clavicle and exposing the tumor. 
It was obvious that the tumor was malignant and I 
completed the operation by doing a shoulder-girdle 
amputation and removing the entire clavicle. I did 
a block dissection and did not try to determine where 
the tumor had arisen. It was our feeling that it 


probably arose from the brachial plexus. Extensive 
dissection of the cervical lymph nodes was also per- 
formed since some of the nodes in the posterior 
triangle were enlarged and appeared to be involved. 
The roots of the brachial plexus were divided close 
to the intervertebral foramens. 

Clinical Diagnosis 

Tumor of clavicle (neurofibroma?). 

Dr. Larson’s Diagnosis 

Chondrosarcoma of scapula, low grade (possibly 
fibrosarcoma of subscapular region or lympho- 
blastoma of scapula). 

Anatomical Diagnosis 

Neurogenic fibrosarcoma of subscapular region. 

Pathological Discussion 

Dr. Benjamin Castleman: The tumor was large 
and fibrous and measured 14 by 9 by 6 cm. There 
was erosion of the scapula and of the clavicle, but it 
seemed to us to be the type of erosion, that results 
from long-standing pressure against bone. There 
was no direct invasion of bone. The mass did, how- 
ever, invade some of the surrounding muscles. 

Microscopically it was a low-grade neurogenic 
fibrosarcoma, that probably arose from one of the 
branches of the brachial plexus. The regions 
lymph nodes were negative. 

Dr. Linton: From the surgical point of view, If 
it was a low-grade malignant process, such as £ 
fibrosarcoma, I believe that the best thing to have 
done is what we did. 

Dr. Castleman : The boy was seen seven monthi 
after operation and was perfectly well, going tc 
school and playing just like any other boy. His onl) 
complaint was tenderness in the upper portion of the 
operative field when it is washed, apparently due 
to the severed nerve roots close to the skin. Four 
teen months after operation, however, the patieni 
re-entered the hospital because of a recurrenl 
nodule in the neck. The mass was located in the 
upper lateral portion of the operative field; it in- 
volved the lower lateral end of the sternal mastok 
muscle and was adherent to the first rib. The 
nodule, which measured 7 by 3 by 3 cm., and the 
first rib were removed; on microscopical examina- 
tion it was found to comprise neoplastic tissue 
identical with that of the original tumor. 
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share the BLOOD l 

There is an urgent, almost dramatic, need for 
blood donors to furnish plasma for our fighting men, 
and the medical profession, which should be such a 
potent factor in promoting this vital enterprise, is, 
m too many instances, handicapping it. Healthy 
civilians, both men and women, who need encourage- 
ment to give blood at safe and reasonable intervals 
are being deterred from it, frequently for insufficient 
reasons. We are not yet awake to our opportunity 
af id our obligation, for the supply is inadequate and 
the need will soon become desperate as the time for 
invasion draws near. 

A remarkable organization for the collection of 
human blood plasma has been developed. This was 


the result of a request made in May, 1941, by the 
surgeons general of the Army and Navy to the 
American Red Cross and the Division of Medical 
Sciences of the National Research Council. The 
function of the Red Cross has been to procure the 
donors, that of the National Research Council to 
supervise the professional services. 1 Through its 
various cen ters, the Red Cross met its quota of 
4,000,000 pints of plasma in 1943; this year 5,300,000 
pints will be required, and it must be noted that, 
owing to broken appointments, rejected volunteers 
and bloods, and certain irreducible technical losses, 
nearly 1250 persons must offer to give their blood 
for each 1000 units of dried plasma finally made 
available. 

The blood collecting center in Boston, the only 
one in northern New England, is equipped to handle, 
during its six-day, sixty-eight-hour week, S00 donors 
daily, attaining, at times, a maximum speed of two 
bleedings per minute. The substation in Lynn and 
the three mobile units, operating at distances 
greater than twenty-five miles from Boston, are each 
equipped to bring in an additional 1000 pints weekly. 
The actual number of donors bled at the Boston 
center recently dropped to between 400 and 550 
per day, and a large number of these are war workers 
and service men. The civilian population is not 
doing its share. 

The safety and health of the donor are care- 
fully protected. Each donor must be free from 
disqualifying disease and must have a normal tem- 
perature at the time of bleeding, as well as a hemo- 
globin level of 80 per cent or over by the Tailqvist 
method and a systolic blood pressure between 100 
and 200. No donor is accepted oftener than five 
times in a year, with a minimum interval of eight 
weeks between donations* This interval seems con- 
servativein view of the studies of Fowler and Barer, - 
who found that the average drop in hemoglobin of 
2.3 gm. after the removal of 555 cc. of blood was 
restored on the average in approximately fifty days, 
the time being somewhat longer for women than 
for men, and that the rate of regeneration did not 
seem to be affected by repeated donations. 

Psychic factors in certain persons may be more 
important deterrents to blood donating than phys- 
ical ones. Let us all, however, when the oppor- 
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tunities come to give advice on the subject, weigh 
the evidence objectively, and encourage rather than 
discourage, unless we are certain that a person s 
health may suffer unduly from this act of mercy. 
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TUBERCULOSIS AND THE WAR 

The effect of war on tuberculosis death rates is 
generally considered to be inevitable and adverse. 
Heretofore it has always seemed to be so, although 
the slight increases in mortality observed in this 
country in 1917 and 1918 were more than com- 
pensated for by the subsequent accentuation of the 
downward curve. Anticipating that tuberculosis 
may again be “one of the camp followers of war,” a 
committee of the American Trudeau Society* sur- 
veyed the personnel of the sanatoriums in this 
country and reported a distinct reduction during 
1942. It is certain that this decrease in numbers, 
continuing on through 1943, is placing .an ever- 
increasing burden on those who are left to operate 
the sanatoriums. 

The war is also having an effect .on the symbiotic 
relations between man and the tubercle . bacillus. 
The armed services are rejecting, and thereby un- 
covering, many of the dangerous carriers among 
young men — those whose disease is symptomless 
but who nevertheless have open lesions from which 
they may freshly expose and widely spread the in- 
fection. From the millions of men examined at the 
induction stations, it is estimated that 25,000 
had been diagnosed at the end of last year to have 
a disease that neither they nor their friends would 
have suspected under prewar conditions. And how 
are these patients, many of whom need sanatorium 
treatment, going to be accommodated by the cur- 
rently restricted personnel of the sanatoriums? 

Tuberculosis workers, who for some years past 
have been extending their case-finding activities, 
arc thus suddenly having found for them more cases 
than they can conveniently care for. Morbidity 

* Personal Problems of Sanatoria Resulting from JJ'ar Conditions, Report 
of a «tud>* rnade by the Committee on Sanatorium Standards, American 
Trudeau Society. 39 pp. Newport: National Tuberculosis Association, 
1943. 


rates should go up, but there will not be more actual 
sickness — it will merely be more completely 
recognized. The mortality rates need not go up at 
all, for most of the cases will do as well as they 
would have if they had not been recognized, and 
many of them do better. Furthermore, fewer con- 
tacts will result. 

No evidence has yet been uncovered to indicate 
that the downward trend of the tuberculosis death 
rate has been seriously affected. Whether it will 
be adversely influenced by a prolonged continuation 
of the war is a purely relative matter, and is really 
an insignificant speculation in comparison to the 
total interests similarly involved. On the whole it 
seems that the evar will accelerate the antituber- 
culosis effort by forcing a decreased personnel to 
dedicate itself to an increased volume of labor: 
-just as the training of doctors and engineers is being 
accelerated, just as the shipbuilders are launching 
an incredibly large number of ships, and just as the 
entire nation is bending itself to the task ahead. 
The Journal has sufficient confidence in all the 
forces involved to make a humble prediction that 
the war years will not show an increase in the 
mortality of tuberculosis in the United States. This 
statement is not a mere prophecy — it is an e *' 
pression of confidence in the ability/ ingenuity anc 
steadfast qualities of those who specialize in the 
care and the cure of tuberculosis. 


MEDICAL EPONYM 

Rumfel-Leede Sign 

Theodor Rumpel (1862-1923), director of th 
Barmbecker Krankenhaus in Hamburg and chic 
physician of the Second Medical Service of th 
Allgemeines Krankenhaus, presented “Photogra 
phien von Scharlachkranken mit multiplen Hath 
blutungen ^Photographs of Scarlet-Fever Patieih 
w r ith Multiple Skin Hemorrhages]” at a meeting £ 
the Aerztlicher Verein in Hamburg on June 1- 
1909. A report appears in the Deutsche medhiniscl 
JVochenschrift (35-:2297, 1909). A portion of th 
translation follows : 

, "^l esc hemorrhages, which also occur spontaneously o 
the forearm and in the bend of the elbow, in the are: 
where the exanthem is most marked, may be induced b 
mechanical stimuli, particularly by the application of 
mer s compression cuff to the upper arm, and are then c 
e in the differential diagnosis of scarlet fever* 
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Carl S. Leede (b. 1882), then assistant to Pro- 
fessor Rumpel and later a practitioner of internal 
medicine in Seattle, Washington, described “Haut- 
blutungen durch Stauung hervorgerufen als diag- 
nostisches Hilfemittel beim Scharlach [Skin Hemor- 
rhages Elicited by Congestion as a Diagnostic Aid 
in Scarlet Fever]’* in the Miinchener medizinische 
Wochenschrift (58 l :293-295, 1911). A portion of 
the translation follows: 

At the request offmy] chief. Dr. Rumpel, who directed 
attention to the differential diagnostic significance of the 
phenomenon at the meeting of the medical society June 13, 
1909, every case of scarlet fever was systematically sub- 
ject to congestion by means of a rubber cuff applied to the 
upper arm so that the veins stood out distinctly while the 
pulse remained palpable. 

Hereupon, almost without exception, among cases of 
scarlet fever (several hundred were examined) more or less 
marked skin hemorrhages appeared. ... 

• In my experience a negative result of the congestion test 
may be used as an almost certain criterion against scarlet 
fever, whereas a positive result may be evaluated only 
together with other symptoms. 

We perform the congestion test at the present time as 
follows: 

A broad rubber cuff is placed about the upper arm above 
the elbow so that the veins stand out distinctly; the hand 
becomes blue, but the pulse remains palpable. After ten 
to fifteen minutes we loosen the cuff and examine the tender 
. skin of the fold of the elbow', at the same time making the 
akin anemic by means of stretching it, whereupon the 
petechiae stand out more distinctly as a dark spray. 

We call the congestion test'positive even though we find 
only a moderate number of petechiae. 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

PERLEY — Roscoe D. Pcrle)-, M.D., of Melrose, died 
January 21. He was in his eighty-first year. 

Dr. Perley received his degree from Harvard Medical 
School in 1896. He was a former member of the staffs of the 
Massachusetts General Hospital and the Boston Lying-in 
Hospital and was on the surgical staff of the Melrose Hospital 
for forty years. He was a member of the Massachusetts 
Mfcdjcal Society and the American Medical Association. 

His widow, a son and a daughter survive. 


RICH — Herbert L. Rich, M.D., of Attleboro, died 
January 23., He was in his seventy-ninth year. 

Dr. Rich received his degree from Tufts College Medical 
School in 1898. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 

His widow and a brother survive. 


Massachusetts department of 
public health 

CHANCROID, GRANULOMA INGUINALE 
AND LYMPHOGRANULOMA VENEREUM 
MADE REPORTABLE 

As provided by the General Laws, Chapter 111, 
Section 6, the Department of Public Health has 
defined and made reportable the diseases chan - 
Cr °id t granuloma inguinale and lymphogranuloma 
wnereum. Physicians in Massachusetts are re- 
quired to report these diseases directly to the De- 


partment of Public Health under the same con- 
ditions, rules and regulations as now pertain to the 
reporting of syphilis and gonorrhea; and further, to 
use the same report form that is now' provided by 
the department to report syphilis and gonorrhea for 
the purpose of reporting these three other diseases. 
For the present, it is suggested that the physician 
write on the report form the name of the disease he 
is reporting and strike out the words, “syphilis” 
and “gonorrhea.” 

Prepared spreads of material collected from the 
undermined edges of the suspected chancroidal 
ulceration or, still better, from the aspirated pus 
of the bubo may be submitted by the physician to 
the Bacteriological Laboratory, State House, Boston, 
for diagnosis. A spread of macerated tissue from 
the active edge of a lesion thought to be granuloma 
inguinale may also be sent to the laboratory. Anti- 
gen for skin testing for lymphogranuloma venereum 
will soon be available from the Antitoxin and Vac- 
cine Laboratory for free distribution to private phy- 
sicians. Literature dealing in detail with the manage- 
ment of these diseases by the physician may be 
obtained from the Department of Public Health. 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 


Clinic 
Haverhill 
Lowell 
Salem 
Brockton 
Springfield 
Worcester 
Pittsfield 
Fall River 
Hyannis 


Date 

February 2 
February 4 
February 7 
February 10 
February I 6 
February 18 
February 21 
February 2S 
February 29 


Clinic Consultant 
William T. Green 
Albert H. Brewster 
Paul W. Hugenbergcr 
George W. VanGorder 
Garry deN. .Hough, Jr. 
John W. O’Meara 
Frank A. Slowick 
Eugene A. McCarthy 
Paul L. Norton 


MISCELLANY 


THE ELLA .SACHS PLOTZ FOUNDATION 


During the twentieth year of the Ella Sachs Plotz Founda- 
tion for the Advancement of Scientific Investigation, eighteen 
applications for grants were received by the trustees, thir- 
teen of which came from the United States, the other five 
coming from five different countries in Europe, Asia, North 
and South America. In the twenty years of its existence the 
Foundation has made four hundred and cighty-one grants 
which have been distributed to scientists throughout the 
•world. 

In their first statement regarding the purposes for which 
the fund would be used, the trustees expressed themselves 
as follows; 


1. For the present, researches will be favored that are directed toward 
the solution of problems in medicine and aurgery or in branches of 
science bearing on medicine and surgery. 

2. As a rule, preference will be given to researches on a single problem 
or on closely atlied problems, it is hoped that investigator* in th‘* 
and in other countries may be found, whose work on similar or 
related problems may be assisted so that more rapid progres* «>*> 
be made possible 

3. Grants may be used for the purchase of apparatus and supplies that 

■ * ■' . * * . ■ ‘ r the psjment of uohSusi 

. i ■ . Kluding technical a”'*’' 

• i ■ aterials which are, ora ; 

s ■ pends for the lupr°« of 

ccpUonal circutnst*"*'’*' 

In the past few years the policy outlined jn.paragraph 2 
has been neglected. Grants wifi be given in the sciences closely 
related to medicine without- reference to apccUI A'Jl! 1 ' liie 
maximum swe of grants will usually be less than ?30u. 
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Applications for grants to be held during the year 1944- 
1945 must be in the hands of the committee before April, 
1944. There are no formal application blanks but letters ask- 
ing for aid must state definitely the qualifications of the in- 
vestigator, an accurate description of the research, the size 
of the grant requested and the specific use of the money to 
be expended. In their requests for aid applicants should state 
whether or not they have approached other foundations for 
financial assistance. It is highly desirable to include letters 
of recommendation from the directors of the departments^ in 
which the work is to be done. Only applications complying 
with the above conditions will be considered. 

Applications should be sent to Dr. Joseph C. Aub, Massa- 
chusetts General Hospital, Fruit Street, Boston. 


CORRESPONDENCE 

APPEAL FOR BOOKS 

To the Editor : This is a personal appeal. We need your help. 
The National Victory Book Campaign terminated on De- 
cember 31, 1943. An unfortunate impression has become 
current, that the campaign was wound up because it had 
collected all the books needed. Nothing could be further 
from the facts. — The men in our armed forces and in the 
Merchant Marine need books desperately. 

The Massachusetts Victory Book Committee has been 
formed to carry on in Massachusetts from where the National 
Victory Book Campaign left off. The Massachusetts Com- 
mittee has set its minimum goal at 250,000 volumes. All 
types of books, in good condition, are welcome. Biographies, 
travel, science, religion, but especially good fiction — mys- 
teries, westerns and comics — are in demand. Visualize how 
men on long sea voyages, on dreary coast patrols, in lonely 
outposts and in the remote parts of the world yearn for some- 
thing to read. 

The Massachusetts Victory Book Committee needs your 
help. It asks you personally and in your official capacity to 
enlist the wholehearted efforts of your readers. 

Every book donated will reach the armed forces where it 
is most wanted. Distribution will be handled by Special 
Service officers of the Army and the Welfare officers of the 
Navy. The merchant-marine and the Red Cross military 
hospitals will also receive their share. 

You are familiar with the slogan “Get the Vote Out.” This 
committee’s slogan is “Get the Books Out.” It is a big job, 
but it must be done. 

Books should be left at local public libraries or at the near- 
est Information Center of the Massachusetts Committee on 
Public Safety. This committee will do the rest. 

John Heard, Secretary 
Massachusetts Victory Book Committee 
13 Commonwealth Avenue 
Boston 16 


NOTICES 

UROLOGY AWARD 

The American Urological Association offers an annual award 
“not to exceed $500” for an essay (or essays) on the result of 
some specific clinical or laboratory research in urology. The 
amount of the prize is based on the merits of the work pre- 
sented, and if the members of the Committee on Scien- 
tific Research deem none of the offerings worthy, no award 
will be made. Competitors shall be limited to residents in 
urology in recognized hospitals and to urologists who have 
been in such specific practice for not more than five years. All 
interested should write the secretary for full particulars. 

The selected essay (or essays) will appear on the program 
of the forthcoming meeting of the American Urological Asso- 
ciation, June 19-22, 1944, Hotel Jefferson, St. Louis, Missouri. 

Essays must be in the hands of the secretary, Dr. Thomas 
D. Moore, 899 Madison AvcnueJ Memphis, Tennessee, on or 
before March 15, 1944. 


NEW ENGLAND HOSPITAL 
FOR WOMEN AND CHILDREN 

The monthly clinical conference and meeting of the staff 
of the New England Hospital for Women and Children Trill 
be held on Thursday, February 3, in the classroom of the 
Nurses’ Residence, at 7:15 p.m. Dr. Francis L. Weille will 
speak on the subject “Treatment of Sinusitis.” Dr. Elizabeth 
DeBlois will be chairman. 


JOSEPH H. PRATT 
DIAGNOSTIC HOSPITAL 

Bennet Street, Boston 

Lecture Hall, 9-10 a.m. 

Medical Conference Program 

Wednesday, February 2 — To be announced. Dr. John D. 
Adams. 

Friday, February 4 — Clinical Importance of Cold Hemag- 
glutinins. Dr. Cutting B. Favour. 

Wednesday, February 9 — The Diagnosis of Pancreatic 
Disease. Dr. Joseph H. Pratt. 

Friday, February 11 — Clinicopathological conference. Dr. 

Chester S. Keefer and Dr. Harold E. McMahon. 
Wednesday, February 16 — Constipation. Dr. Edwin T. 
Whitney. 

Friday, February 18 — Some Postwar Aspects of Malaria. 
Dr. William C. McCarthy. 

Wednesday, February 23 — Mechanisms Predisposing to 
Pneumonia. Dr. Dwight O’Hara. 

Friday, February 25 — Visualization of the Biliary Tract. 
Dr. Charles G. Mixter. 

. On Tuesday and Thursday mornings Dr. S. J. Thannhauser 
will give medical clinics on hospital cases. 


WASHINGTONIAN HOSPITAL - 

The second lecture in a series on various aspects of alco- 
holism, arranged by the Washingtonian Hospital and being 
given under its auspices and that of the Committee on- 
Alcoholism of the Boston Council of Social Agencies, will be 
held at Zero Marlborough Street, Boston, at /:30 on Friday 
evening, February 11. The speaker will be Dwight Anderson, 
LL.B., director. Public Relations, Medical Society of the 
State of New York, and his topic, “Alcohol and (Public 
Opinion.” 


NEW ENGLAND DERMATOLOGICAL 
SOCIETY 

The regular meeting of the New England Dermatological 
Society will be held in the Skin Out Patient Department ]of 
the Massachusetts General Hospital on Wednesday, February 
9, at 2 p.m. 


SOCIETY MEETINGS AND CONFERENCES 

Calendar of Boston District for the Week Beginning 
Thursday, February 3 


Ihursday, February 3 

*9.00-10 00 a.m. Medical clinic. Dr. S. J. Thannhauser, Joseph 1 
Pratt Diagnostic Hospital. 

7:1 F- P r m 'j S rea i m f" t of Sinusitis, Dr. Francis L. Weille. N( 
iingland Hospital for Women and Children. 

Friday, February 4 

Importance of Cold Hemagglutinins. F 
t ing B. Favour. Joseph H. Pratt Diagnostic Hospital. 
Saturday, February 5 


*10.00-11:30 

Hospital. 


a.m. Medical staff rounds. Peter Bent Bright 

{Continued on page x tit) 
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PERITONEOSCOPY IN LIVER DISEASE* 
Edward B. Benedict, M.D.f 

BOSTON 


I N a series of 435 peritoneoscopies 1-3 performed 
during the last few years at the Massachusetts 
General Hospital, the question of liver disease arose 
in 331, or 70 per cent, of the cases examined The 
instrument designed by Ruddock 4 ’ 6 was used in all 
cases. It is therefore evident that one of the chief 
uses of the peritoneoscope is in the diagnosis of liver 
disease. 

When one considers that many of these patients 
are seriously ill and that in most of them an ex- 
ploratory laparotomy is out of the question, the 
value of a precise diagnosis by peritoneoscopy is 
apparent. In comparing peritoneoscopy with ex- 
ploration it should be pointed out that the former 
procedure requires only a 1-cm. incision under local 
anesthesia, an overnight stay in the hospital and 
minimum risk or discomfort to the patient. In 435 
peritoneoscopies there have been 3 deaths (0.73 
per cent) probably attributable to the procedure: 
one, a death from heart failure in a patient with 
multiple lung abscesses, coronary disease and pos- 
sible echinococcal cyst of the lrver; the second, a 
death due in part to hemorrhage eight days after 
peritoneoscopy with liver biopsy for extensive 
metastatic carcinoma; and the third, a death three 
weeks after perforation of the large bowel in a 
severely ill patient proved by peritoneoscopy to 
*have advanced tuberculous peritonitis. These pa- 
tients were all extremely sick, and it was probably 
unwise to subject the first one to peritoneoscopy, 
but many very sick patients can safely undergo 
the procedure if carefully watched by a competent 
as sistant. 

The preparation of the patient with liver disease 
for peritoneoscopy is of considerable importance, for 
frequently there is jaundice and liver damage.^ If 
the prothrombin time is prolonged, vitamin K is 
a dministcrcd to reduce the bleeding tendency. 
Morphine and its derivatives, as well as the bar- 
biturates, are to be avoided. Chloral hydrate may 
be safely substituted. Otherwise the patient is pre- 
pared as for any laparotomy, including an abdominal 
8 havc and scrub, and emptying of the stomach and 

*Ffom tic Maatachutctt* General Hospital 

Tlnitnictor In aurgery. Harvard Medical School associate Timing 
Hfton, Massachusetts General Hospital 


bladder The usual site of puncture for inspection 
of the liver is in the midline just above the um- 
bilicus. The technic of the procedure has been 
described in previous reports. 1-6 

In a general way the cases of liver disease may be 
divided into two groups — the malignant and the 
nonmalignant The 260 cases of liver disease in 
this series were classified as shown in Table 1. 


Table 1 . Classification of Cases of Liter Disease . 


Malicvant 


Noxmauciant 



170 


73 

Primary carcinoma 

S 

Cholangitis 

2 


1 

Banti’a disease 

2 

Malignant Jyropboma 

1 

Lymphangioma 

Polycystic liver 

2 

1 

Total 

177 

Echinococcal cyit. 

Sarcoid 

Enlarged liver . . 

Total 

1 

1 

1 

~83 


In the remaining 71 cases there was found to be an 
essentially normal liver. From the above tabulation 
it is evident that carcinoma and cirrhosis are by far 
the commonest diagnoses. So the question often to 
be decided by peritoneoscopy is the following: Is 
there any disease in the liver and, if so, is it cancer, 
cirrhosis or something unsuspected ? 

The cases referred for peritoneoscopy because of 
liver disease usually fall into one of the following 
groups: , 

Metastatic carcinoma. In this group there is a 
positive or presumptive clinical diagnosis of car- 
cinoma of the breast, bronchus, esophagus, 
stomach, pancreas, colon, rectum, prostate or the 
like, and before planning medical, x-ray or sur- 
gical treatment it may be of great importance to 
know whether or not there is metastatic disease 
in the liver. 

Hepatomegaly. Is one dealing with metastatic or 
primary carcinoma, cirrhosis, hepatitis, sarcoma, 
echinococcal cyst, polycystic liver or some other 
liver disease? 

Ascites. Is this due to cirrhosis, carcinoma or 
tuberculous peritonitis? 

Jaundice. Is the diagnosis toxic cirrhosis, 
biliary cirrhosis, malignant neoplasm, hepatitis 
or some other infectious process? 
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Doubtful clinical findings. What is the precise 
diagnosis? 

Primary carcinoma of liver. 

Metastatic Carcinoma 

In this group the primary source is oftener in the 
stomach than in any of the other organs. . Peri- 
toneoscopy was performed in 95 cases of carcinoma 
of the stomach, 75 of which showed no metastases 
and 20 of which did show metastases. Thus, a 
laparotomy was avoided in 20 cases (21 per cent). 
During a five-year period (1937-1941), 263 patients 
with cancer of the stomach were explored surgically 
without peritoneoscopy and in 39, or 15 per cent, 
the cases were found to be inoperable because of 
liver metastases. If peritoneoscopy had been per- 
formed in these cases, thirty-nine laparotomies 
might have been avoided and over a year in hospital 
days saved. 

Case 1. J. K., (M.G.H. U-334286), a 56-year-old Russian 
porter, was first admitted to the hospital complaining of ab- 
dominal pain of 5 weeks’ duration, associated with anorexia, 
nausea, vomiting and a weight loss of 15 pounds during the 
previous 6 weeks. 

i Physical examination showed slight resistance and tender- 
ness in the epigastrium. There was no palpable mass and the 
liver was not felt. A large carcinoma of the stomach was re- 
ported by x-ray. 

Peritoneoscopy revealed several yellow, umbilicated lesions 
in the liver, characteristic of metastatic carcinoma. Numerous, 
small nodules were seen on the anterior surface of the stomach 
consistent with carcinomatous invasion of the serosal sur- 
face. A biopsy was obtained from one of the lesions in the 
. liver. The pathological report was metastatic carcinoma, 
k Laparotomy was therefore not done. 

■Clinically this case was operable. The patient was 
r only fifty-six years old and was well developed and 
nourished, and no abdominal mass was palpable. 
Except for the positive evidence of metastatic cancer 
in the liver at peritoneoscopy, he would probably 
have been subjected to a fruitless exploratory 
laparotomy. 

If, on the other hand, no metastatic disease is 
demonstrable by peritoneoscopy, the patient should 
be explored surgically. Sometimes, as in the follow- 
ing case, when a patient appears clinically to be 
inoperable a favorable peritoneoscopy report en- 
courages a successful resection. 

Case 2. M. J. (M.G.H. U-99960), a 77-year-old, un- 
•employed Irishman, was admitted to the hospital complaining 
of indigestion and an abdominal lump. He had been per- 
fectly well until 3 months before admission, when he gradually 
developed epigastric distress and soreness after meals. Four 
weeks previously he had noted a lump in the epigastrium. 

Physical examination disclosed a mldepigastric, apple-sized 
movable mass. N-ray examination showed extensive cancer 
of the distal half of the stomach. 

Peritoneoscopy revealed a normal liver and no evidence of 
peritoneal metastases or of extension of the growth through 
the gastric wall. Operation was therefore undertaken, and 
although there were carcinomatous lymph nodes along the 
lesser curvature, a gastric resection was successfully carried 
out. 

In addition to cancer of the liver metastatic from 
the stomach, peritoneoscopy has in many cases 
demonstrated metastatic disease in the liver when 


the primary source was in the breast, bronchus, 
esophagus, pancreas, colon, rectum or prostate or 
was of undetermined origin. In some of these cases, 
exploratory operation was thus avoided. 

Hepatomegaly 

Case 3. ' G. S. R. (B.M. U-389474), a 35-year-old lumber 
salesman, entered the hospital because of enlargement of the 
abdomen of 1 week’s duration. For 12 years there had been 
an excessive intake of alcohol, with anorexia for 6 months 
There had been a recent 10-pound weight loss. 

Physical examination showed jaundice, enlargement of the 
liver to below the umbilicus and ascites. The temperature 
varied from 98 to 102°F. A clinical diagnosis of alcoholic 
cirrhosis was made but, because of the large liver and the 
fever, malignancy was also considered. 

P.eritoneoscopy showed a granular, slightly nodular liver 
of mottled brown, red and yellow color. There was no evi- 
dence of malignancy. A biopsy resulted in a diagnosis of 
cirrhosis, alcoholic type. 

In this case of hepatomegaly with jaundice, ascites 
and weight loss, peritoneoscopy, confirmed the 
clinical diagnosis of alcoholic cirrhosis and excluded 
carcinoma. 

Case 4. F. H. S. (B.M. U-305683), a 71 -year-old man, 
was referred to the hospital with a diagnosis of carcinoma 
, of the stomach. He gave a history of anorexia and a 25-pound 
weight loss of 3 months’ duration. There was also increasing 
fatigue and left-sided gas pain occurring 1 to 2 hours after 
meals. 

Physical examination showed a small, elderly man with 
evidence of recent weight loss. The left lobe of the liver 
appeared to be enlarged. X-ray examination showed rigidity 
of the middle third of the lesser curvature of the stomach 
with harrowing of the antrum. The findings were those of 
carcinoma of the middle third of the stomach. ‘ 

Peritoneoscopy was advised to determine whether or not 
metastases were present in the liver. Contrary to expec- 
tation, it showed a granular, almost hobnail liver, suggestive 
of cirrhosis. A small amount of ascitic fluid was also found 
and aspirated. A biopsy of the liver resulted in a diagnosis 
of toxic cirrhosis. Because of these findings no operation was 
performed. About 3 months later the patient died, and 
autopsy showed carcinoma of the stomach with metastases 
to the retroperitoneal and mesenteric lymph nodes and to 
the peritoneum, advanced portal cirrhosis of the liver, acute 
generalized fibrinous peritonitis, ascites and arteriosclerosis. 

This case is presented to show how peritoneoscopy 
revealed an unsuspected cirrhosis of the liver in £ 
patient known to have carcinoma of the stomach 
Laparotomy was avoided. 

Case 5. I. M. P. (M.G.H U-309910), a 60-year-old 
Negress, entered the hospital because of weakness and dis- 
comfort in the epigastrium for 4 months. 

Physical examination was essentially negative except for 
a smooth, firm mass in the epieastrium and the right upper 
quadrant of the abdomen, which was thought to be liver. 
Differential diagnoses by various members of the staff in- 
cluded metastatic carcinoma, cirrhosis, syphilis, melanotic 
sarcoma, lymphoma, hemachromatosis, amyloid disease and 
echinococcal cyst. Various laboratory and x-ray studies 
failed to give a positive diagnosis. 

Peritoneoscopy showed the liver edge to be sharp but somc- 
y(hnt thick. The surface was granular and reddish brown 
There was no evidence of malignancy. A biopsy resulted in 
a diagnosis of nonspecific hepatitis. One month later, when 
the patient was seen in the Out Patient Department, she was 
feeling well, her appetite was good, and the liver was still 
enlarged. 

In this case of hepatomegaly, peritoneoscopy ex- 
plained the enlarged liver by a positive diagnosis oi 
hepatitis. 
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Certain other cases of hepatomegaly are of in- 
terest and may be included in this group. Briefly 
summarized, they are as follows: 

Case 6. M. G. T. (M.G.H. U r 286198), a 71-year-old 
woman, was admitted with masses in both upper quadrants 
thought to be an enlarged spleen and liver. The clinical 
diagnosis was possible acute disseminated lupus or possible 
Gaucher’s splenomegaly. 

Peritoneoscopy showed masses in both upper quadrants 
due to extensive metastatic carcinoma involving both lobes 
of the liver. The biopsy report was metastatic adeno- 
carcinoma. 

Case 7. E.E. (M.G.H. U-202726), a 52-year-old woman, 
was admitted complaining of anorexia and abdominal dis- 
comfort. A deep-lying, hard, nodular mass in the right upper 
quadrant and the epigastrium was clinically diagnosed as 
retroperitoneal sarcoma or an enlarged liver. 

Peritoneoscopy demonstrated extensive carcinomatous 
implants in the liver. The biopsy report was metastatic 
adenocarcinoma. 

Case 8, 0, L. (M.G.H. U-l 79499), a 60-year-old man with 
a history of .extreme alcoholism, was admitted complaining 
of epigastric pain and tenderness. A hard, tender mass was 
found in the right upper quadrant. The clinical diagnosis 
was possible cirrhosis, or possible lymphoma. 

Peritoneoscopy revealed extensive carcinoma of the liver. 
The biopsy report was metastatic adenocarcinoma, with the 
primary source not determined. 

Case 9. ]. r. M. (M.G.H. U-560S59), a 57-ycar-oId 
woman, entered the hospital with a history of easy fatigue 
• dyspnea, cough, nausea and vomiting. The liver was not 
palpable to several examiners, each of whom reported that 
he was unable to make a diagnosis. Another observer, how- 
ever, thought the liver was enlarged, with some epigastric 
tenderness. X-ray examination confirmed a diagnosis of en- 
largement of the liver. 

Peritoneoscopy revealed a liver filled with umbilicated, 
yellow nodules characteristic of carcinoma. The biopsy 
report was metastatic adenocarcinoma, Grade 3. 

Case 10. N. L., A 30-year-old, alcoholic man, entered the 
hospital because of an enormous liver that he himself had 
felt. The presumptive diagnosis was cirrhosis. 

Peritoneoscopy, however, showed no evidence of cirrhosis, 
but demonstrated that the anterior surface of both lobes con- 
tained numerous slightly elevated, smooth, rounded, yellow- 
ish'gray lesions from I to 3 cm. in diameter, consistent with 
metastatic carcinoma, although not typically nodular or um- 
bilicated. The biopsy report was lymphosarcoma. 

In the last case, the clinical diagnosis of alcoholic 
cirrhosis was changed by peritoneoscopy, and the 
presumptive peritoneoscopic diagnosis of carcinoma 
was changed by biopsy to lymphosarcoma. 

ds cites 

Case 11. L, L. (M.G.H. U-340612), a 55-year-old, Italian- 
born laborer, entered the hospital because of progressive 
enlargement of the abdomen of 2 months’ duration, associated 
I''. 1 ^ anorexia and a dull pain in the left upper quadrant. All 
h'* fife he had drunk two glassfuls of wine a day. 

Physical examination revealed a greatly distended ab- 
domen with slightly dilated superficial veins. A fluid wave 
was present. The liver was palpable about 8 cm. below the 
costa] margin. The tip of the spleen was felt to descend to 
the iliac crest. There wa 9 also a hard, palpable, semicircular 
mats in the rectum 2 cm. above the prostate.^ The thwal 
diagnosis was cirrhosis of the liver, but carcinoma of the 
rectQ m with secondary implants in the liver was also 

considered. 

A 1 Peritoneoscopy 7000 cc. of cloudy, yellow fluid was 
aspirated. The peritoneal surfaces throughout the abdomen 


were covered with gelatinous, tapioca-like, nodular, trans- 
lucent material, characteristic of metastatic carcinoma. The 
liver edge appeared sharp and the surface did not appear 
cirrhotic. The latter was, however, partially covered with 
numerous translucent, metastatic lesions that did not appear 
to involve the parenchyma. The liver edge was at the costal 
margin. The palpable masses were neither the liver nor 
the spl een but were large, carcinomatous masses, probably 
involving the omentum. A biopsy at the peritoneum resulted 
in a diagnosis of metastatic colloid carcinoma. 

In this patient tvith marked ascites and upper 
abdominal masses thought to be liver or spleen, 
the clinical diagnosis was alcoholic cirrhosis, 
but peritoneoscopy revealed a generalized carcino- 
matosis. 

Case 12. B. V- D. (B.M. U-39S034), a 29-year-old un- 
married woman, entered the hospital because of swelling of 
the abdomen of 2 months* duration. For 9 months her appe- 
tite had been poor. For about a year she had noted that she 
was easily fatigued and had not felt well enough to work. 
For many years she had taken large amounts of alcohol, 
including a auart of sherry daily, as well as some brandy. 

On physical examination the liver was found to be markedly 
enlarged, extending 5 fingerbreadths below the costal m n»ir. 
The spleen was also palpable about three fingerbreadths below 
the costal border. There was moderate ascites but no jaun- 
dice The presumptive diagnosis was alcoholic cirrhosis. 

Peritoneoscopy confirmed this diagnosis and showed the 
Iner to be pale, mottled and yellow. A biopsy of the liver 
resulted in a diagnosis of acute alcoholic cirrhosis. 

The patient was kept in the hospital for over a month, re- 
ccivir * ' 1 ' 1 * ’ * * * h-protein and high-vitamin 

diet, • " ■ ■ several blood transfusions. 

The 1 w Her, and the spleen hardly 

palpable. Peritoneoscopy was repeated at the end of I 
month’s treatment, at which time the liver appeared essen- 
tially normal in size, with a brownish-red surface. A second 
biopsy showed less fat and definitely more fibrous tissue. 
Alcoholic hyalin was still present, but the process was much 
less acute. 

In this case of moderate ascites with a presumptive 
diagnosis of alcoholic cirrhosis, peritoneoscopy gave 
positive confirmation of this diagnosis and when 
repeated at the end of a month demonstrated 
definite improvement as a result of treatment. 

Other cases in this group in which ascites was a 
marked feature and in which the differential diag- 
nosis of liver disease always presented itself may 
be briefly mentioned as follows: s 

Case 13. 0. N. (B.M. U-338963), a 41-ycar-old man, had 
ascites and hepatomegaly. Following resection of carcinoma 
of the sigmoid, x-ray examination demonstrated an enlarged 
liver and spleen with esophageal varices, making a clinical 
diagnosis of cirrhosis likely, although metastatic carcinoma 
was also a strong possibility. 

Peritoneoscopy showed extensive carcinomatous im- 
plants in the liver and some possible implants on the peri- 
toneum. A biopsy of the liver resulted in a diagnosis of 
metastatic adenocarcinoma. 

This case was most unusual. In spite of the demon- 
stration of esophageal varices, metastatic cancer 
of the liver rather than cirrhosis, was present. 

Case 14. II. G. (M.G.H. U-389058), a 62-year-old woman, 
had a history of diarrhea, loss of weight, anorexia and vomit- 
ing for 2 months. Physical examination showed the abdomen 
to be distended with fluid and a large, nodular^mass in the 
epigastrium. Proctoscopy showed a nodular lesion, entirely 
submucosal. At peritoneoscopy 1500 cc. of yellow, blood- 
tingpd fluid was aspirated. Because of a large omental mass, 
only a part of the liver could be seen, the anterior surface of 
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which appeared entirely normal. A large, pearly-gray mass 
with numerous excrescences on it was seen in the lower ab- 
domen and pelvis. Several biopsies _ were obtained that 
resulted in a diagnosis of metastatic carcinoma of the 
peritoneum. 

The patient went rapidly downhill and died, and autopsy 
confirmed the finding of widespread abdominal carci- 
nomatosis arising in the stomach and involving the wall of the 
rectum and both ovaries. The liver was normal except for 
infarction. 

Case IS. G. L. (B.M. U-385439), a 59-year-old woman, 
had an abdomen distended with gas and fluid. A mass in.the 
right side of the abdomen was thought from x-ray examina- 
tion to be liver but clinically was apparently not related to 
the liver. 

At peritoneoscopy 9000 cc. of yellow, bloody fluid, which 
was under pressure, was aspirated. The liver did not appear 
to be abnormal. The peritoneal surfaces throughout were 
studded with numerous implants that appeared typical of 
carcinoma. Several biopsies were obtained that showed the 
diagnosis to be metastatic spindle-cell sarcoma, possibly 
of ovarian origin. 

Case 16. M. S. O’B. (B.M. U-189703), a 70-year-old man, 
gave a history of enlargement of the abdomen for 1 years, 
with several taps yielding grossly bloody fluid. There was 
no marked weight loss. In spite of a negative history of 
alcoholism, the presumptive clinical diagnosis was cirrhosis 
of the liver. 

At peritoneoscopy 750 cc. of thin, bloody fluid was as- 
pirated. The liver appeared normal. Occupying the entire 
left side of the abdomen was a reddish-purple mass, partly 
covered with omentum and appearing extremely vascular 
and cystic. Diagnosis at the conclusion of peritoneoscopy 
was a possible large splenic or omental cyst. 

Laparotomy revealed a large hemangiosarcoma, probably 
of retroperitoneal origin, which was successfully removed. 
X-ray treatment was then given. A year and a half later the 
patient was doing well; peritoneoscopy was repeated and 
there was no evidence of recurrence. 

Although liver disease was not seriously con- 
|t sidered in the following case, ascites was the pre- 
■ senting symptom and cirrhosis had to be excluded. 

Case 17. D. L. (B.M. U-299241), a 49-year-old woman, 
had distention of the abdomen of 4 weeks’ duration with 
anorexia, easy fatigability and loss of weight. 

At peritoneoscopy 5000 cc. of straw-colored fluid was as- 
pirated. The liver appeared normal. Multiple cystic im- 
plants from 1 to 2 mm. in diameter were seen on the peri- 
toneum throughout the abdomen and pelvis. The examiner’s 
- diagnosis was abdominal carcinomatosis, probably of ovarian 
origin, but the biopsy report was tuberculosis. 


Jaundice 

In this group jaundice was the outstanding sign. 
Ascites and hepatomegaly were frequently present. 
The differential diagnosis included carcinoma of the 
liver, toxic cirrhosis, biliary cirrhosis, bile stasis, 
hepatitis or some other infectious process. 

Case 18. M. S. (B.M. U-351346), a 77-year-old woman, 
entered the hospital because of jaundice of 1 month’s dura- 
tion and weakness of 6 months’ duration. There had been 
some pain in the right back, dating from a fall 8 months be- 
fore admission. There was no history of alcoholism. The 
liver was not definitely palpable, but there was dullness four 
fingerbreadths below the right costal margin. The spleen 
was not palpable. There was no ascites. No esophageal 
varices were demonstrable by x-ray. Because of these find- 
ings, cirrhosis of the liver of ordinary type was thought to 
be unlikely, and the presumptive diagnosis was carcinoma 
of the pancreas or biliary tract. A positive clinical diagnosis 
was impossible. A Graham test was negative. A brom- 
sulfalein test showed 70 per cent dye retention. 


Peritoneoscopy demonstrated a hobnail liver and a spleen 
enlarged to about twice the normal size. A biopsy of the 
liver resulted in a diagnosis of cirrhosis, unclassified. 

In this jaundiced patient without a history of 
alcoholism, the most likely clinical diagnosis was 
thought to be malignancy, but peritoneoscopy 
revealed cirrhosis. 

Case 19. L. D. 0’B._ (B.M. U-396744), a 57-year-old 1 
woman, entered the hospital with a chief complaint of jaun- 
dice of 8 months’ duration. Fourteen months prior to ad- 
mission she had had a cholecystectomy at a local hospital. 
Six months later painless, progressive jaundice developed. 
She was operated on again at the same hospital and told that 
she had adhesions. The jaundice did not improve, and 3 
months later she was again explored at the same hospital, 
with the same result. Although her appetite had been good, 
she had lost 60 pounds in 14 months. 

Physical examination showed an intensively jaundiced pa- 
tient with a hard, irregular mass involving the entire upper 
abdomen and extending into the right lower quadrant. Biliary' 
cirrhosis following trauma to the common duct 'and car- 
cinoma obstructing the biliary system was considered the 
most likely clinical diagnoses. 

Peritoneoscopy showed the left lobe of the liver to be at 
the level of the umbilicus and the right lobe extended below 
the iliac crest. The surface throughout was smooth and gray- 
ish-black, with fine white mottlings and striations. No 
nodules were seen and there was nothing to suggest neoplasm 
in the liver. The spleen was not visible. A biopsy of the liver 
resulted in a diagnosis of biliary cirrhosis. 

Exploratory laparotomy was later performed. The hepatic 
duct was found to end blindly and a vitallium tube was in- 
serted to connect it with the duodenum. 

In this severely jaundiced patient, peritoneoscopy 
excluded metastatic malignancy in the liver and 
established the diagnosis of biliary cirrhosis. 

t 

Doubtful Clinical Findings 

Case 20. A. M. (M.G.H. U-283167), a 35-year-old clerical 
worker, entered the hospital because of loss of appetite and 
easy fatigue. About 3 years before admission he had begun 
to have vague abdominal discomfort and epigastric fullness. 
Six months prior to admission he had been troubled with. a 
slight cough productive of only a small amount of mucoid 
sputum. 

Physical examination disclosed a large, firm mass in the 
left upper quadrant that was thought to be spleen. The liver 
was not felt. X-ray study of the chest demonstrated mottled, 
increased density in both upper lung fields, with a cavity in 
the right infraclavicular area. There was also some fine 
mottling in the left lower lung field. The films were inter- 
preted as bilateral tuberculosis. One of the consultants be- 
lieved that the x-ray picture, as well as the enlarged spleen 
might be explained on the basis of sarcoid. 

Peritoneoscopy disclosed a spleen extending just below the 
level of the umbilicus,- that was brown and smooth through- 
out except for three or four, grayish nodules of pinpoint size 
just above the splenic notch. The liver did not appear to be 
enlarged, but the anterior surface throughout both lobes was 
mottled with irregular, fine, gray striations. The capsule was 
extremely firm. A satisfactory biopsy, however, was obtained 
and the microscopic report was sarcoid. 

In this case the presumptive clinical diagnosis was 
pulmonary tuberculosis and splenomegaly of un- 
determined cause. Peritoneoscopy showed that 
the whole process was due to sarcoid. 

Primary Carcinoma of Liver 

The following 5 cases of primary liver-cell car- 
cinoma seem worth while reporting in some detail, 
as follows: 
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Case 21. P. B. (M.G.H. U-150174), a 50-year-old man, 
entered the hospital complaining of upper-abdominal pain, 
epigastric distress, a weight loss of 25 pounds in 2 months and 
an upper-abdominal mass. The use of alcohol was dented. 

Physical examination showed an irregular, hard, tender mass 
in the epigastrium, descending with respiration, which was 
probably liver. The spleen was not palpable. There was no 
jaundice or ascites.^ Esophageal varices were not demon- 
strable by x-ray. Since the mass in the epigastrium was so 
definitely tender and the patient was running a temperature 
up to 101 °F., a diagnosis of liver abscess or malignancy was 
considered and peritoneoscopy was undertaken. 

At that time the liver presented a slightly mottled, cobble- 
stone appearance in one area, but there was nothing to sug- 
gest liver abscess or carcinoma. The biopsy was possible 
hemangioma. 

Since the patient continued to run a temperature, ex- 
ploratory laparotomy was performed, which revealed an 
abscess well within the substance of the liver and therefore 
not visible by peritoneoscopy. The abscess _ cavity was 
drained and another biopsy of the liver resulted in a diagnosis 
of carcinoma. Two months later the patient died at another 
hospital, and autopsy confirmed the diagnosis of primary 
carcinoma of the liver. 


Case 22. M, G. (M.G.H. TJ-382144), a 46-year-old man, 
entered the hospital complaining of girdling pain around the 
abdomen, abdominal swelling, anorexia, vomiting and diar- 
rhea, He was a moderate user of alcohol. 

Physical examination disclosed a markedly distended, 
tense abdomen, with a fluid wave and shifting dullness in both 
flanks. The liver edge was palpable 7 cm. below the costal 
margin border; it was apparently smooth and extended across 
the midlinc into the left upper quadrant. The spleen was 
ROt . palpable. Slight jaundice was present. Esophageal 
varices were not demonstrable by x-ray. 

At the time of peritoneoscopy, 3000 cc. pf slightly cloudy, 
yellow fluid was aspirated. The liver throughout both lobes 
was definitely hobnailed and thickened. On the anterior sur- 
face of the right lobe there were several yellowish areas that 
suggested neoplasm but were not typical. A biopsy was 
obtained from one of these areas, and the tissue appeared 
necrotic rather than malignant. Another biopsy was obtained 
from an area that appeared cirrhotic. The pathological 
report was toxic cirrhosis and hepatoma. 

Case 23. S. F. (M.G.H. U-300235), a 51-year ; oId man, 
entered the hospital with a history of having vomited about 
a quart of bright-red blood. He had been a known diabetic 
patient for 12 years. He had always used a considerable 
amount of alcohol. The liver was palpable two fingerbreadths 
below the right costal margin. The spleen was not palpable, 
nor was there any ascites or jaundice. Esophageal varices 
were not demonstrable by x-ray. 

At^ peritoneoscopy the liver throughout both lobes showed 
multiple yellowish nodules, varying from 2 to 10 cm- in di- 
ameter. In fact, the liver seemed to be at least one third 
jo °ne half infiltrated with tissue that looked carcinomatous. 
Hie biopsy was toxic cirrhosis with possible neoplasia. 

Seven months later, the patient died at another hospital 
a P“ autopsy showed toxic cirrhosis and primary carcinoma 
w the liver, with metastases to the portal, mesenteric ana 
P a ncreatic lymph nodes. 


Case 24. D. J. C. (H.H. IMO-465), a 56-year-old man. 


«ntcrtd the Huntington Memorial Hospital because of pain 
m the right upper quadrant, a severe chill, vomiting and loss 
m Weight. ^He had been a heavy user of alcohol, especially 
b pl c prohibition, drinking “a dozen drinks a day.” 


Physical examination revealed a large mass filling the en- 
»re upper abdomen, having a tender, firm, smooth edge and 
moving with respiration, and questionable nodular areas 
- , T e pP’gastrium. The spleen was not palpable. There was 

' jaundice and a small amount of abdominal fluid. Iso 

sophageal varices were demonstrable by x-ray. 

At peritoneoscopy the liver throughout was studded ruth 
Uroe rQUs whitish yellow, umlaiiicated lesions, : varying from 
, 3° % c m« in diameter, many of them coalescing. The right 
L , tW l tke Hver was almost completely replaced with tissue 
• v .,t the appearance of carcinoma. About 2000 cc. of 
> low fluid was aspirated. A biopsy of the liver resulted in a 
. a gnosis of carcinoma, unclassified. About 2 weeks later 


the patient died and autopsy repealed primary bile-duct 
carcinoma of the liver with metastases to the periportal and 
peripancreatic lymph nodes. 

Case 25. L. \V. H. (P.DJH. U-S211), a 72-year-old man, 
entered the Pratt Diagnostic Hospital complaining of pain 
in the right upper quadrant, nausea and vomiting, weakness 
and loss of weight. He had been a moderate user of alcohol 
all his life. 

Physical examination revealed at least three distinct masses 
within the abdomen. The first, taken to be liver, descended 
with respiration about four fingerbreadths below the right 
costal margin. The edge was sharp and irregular and definite 
tender nodules were palpated along its border. Below this 
was a round, extremely hard mass to the right of the mldlme, 
extending approximately to the level of the umbilicus. In 
the right flank a round, smooth, hard, slightly nodular mass 
was felt below the liver. The spleen was not palpable. There 
was no jaundice or ascites. Esophageal varices were not 
demonstrable by x-ray. 

Peritoneoscopy disclosed a comparatively normal left lobe 
of the liver, but the edge of the right lobe was markedly 
rounded and contained a yellow nodule 3 to 4 cm. in di- 
ameter, consistent with carcinoma. Farther in the right 
flank, but continuous with the liver and more posteriorly, 
was a hard, gray, nodular mass, consistent with carcinoma 
invading the liver. There was another mass occupying the 
right upper quadrant below the liver, apparently distinct 
from the liver and covered entirely by omentum. A biopsy 
of the mass in the right flank resulted in a diagnosis of pri- 
mary liver-cell tumor. 

These 5 cases of proved hepatoma present certain 
features of interest. All the patients were men in 
middle or late life. AH except one had used alcohol 
in moderate to large amounts. The only one who 
denied the use of alcohol was a native-born Arme- 
nian who may have been exposed to some unusual 
liver disease. All except one complained of upper 
abdominal pain, usually in the right upper quadrant 
or epigastrium. Loss of weight and vomiting were 
noted in 3 cases. 

In all cases physical examination showed an upper 
abdominal mass, usually of considerable size and 
frequently thought to be somewhat nodular. The 
spleen was not palpable in any case, nor were 
esophageal varices ever demonstrable by x-ray. 
Jaundice and ascites were present in 2 cases. 

The biopsies obtained at peritoneoscopy were 
positive in 2 cases for hepatoma, in 1 case for car- 
cinoma (unclassified), and in 1 for toxic cirrhosis 
with possible neoplasia. There was some difference 
of opinion among the pathologists in the fourth case, 
and it was thought that if -carcinoma were present 
it was primary hepatoma. In the fifth case, the 
neoplastic areas were not demonstrable by peri- 
toneoscopy, owing to adhesions and also to the fact 
that the neoplasm was within the substance of the 
liver. 

Heretofore it has always been impossible to make 
a positive clinical diagnosis of primary carcinoma 
of the liver, but with the aid of the peritoneoscope 
a positive diagnosis is now possible. 

Discussion 

Since the division of these cases into groups is 
obviously arbitrary, it may be as well to discuss all 
of them together. It is evident that peritoneoscopy 
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is a procedure that is of great importance and that 
by this method alone many doubtful clinical diag- 
noses can be positively established and some others 
entirely changed. Peritoneoscopy may be safely 
performe 1 in many patients on whom one would 
hesitate to do a laparotomy or where a laparotomy 
would be too formidable a procedure for the in- 
formation obtainable. 

Is metastatic cancer present in the liver? Its 
presence or absence may change the treatment en- 
tirely. Given a large nodular mass in the epigas- 
trium it may be assumed clinically to be cancer in 
the liver, but peritoneoscopy may show that the 
mass does not involve the liver; it may be a large 
carcinoma of the stomach that can be successfully 
resected. Conversely, a nonpalpable liver may con- 
tain metastatic cancer demonstrable by perito- 
neoscopy and a laparotomy may thus be avoided. 

The fact that a liver is large is interesting and im- 
portant, but what does it mean? Liver-function 
studies may show good or bad function, but still one 
does not know the diagnosis until a biopsy is per- 
formed. Many times I have been surprised to find 
cirrhosis when I suspected cancer, and vice versa; 
and at other times cancer is superimposed on cir- 
rhosis. Occasionally, sarcoma is found instead of 
cirrhosis. Sometimes when liver disease has been 


or regression of the process, and thus evaluate the 
therapeutic procedures. The differential diagnosis 
of patients with ascites or jaundice, or both, is often 
difficult, but by direct endoscopic inspection the 
problem frequently is easily solved. A rare diag- 
nosis, such as sarcoid of the liver, may occasionally 
be made by peritoneoscopy. Primary liver-ceil 
carcinoma can be positively diagnosed by peri- 
■toneoscopic biopsy. 

Conclusions 

Peritoneoscopy is an important and well-estab- 
lished method of examining the peritoneal cavity 
that is especially applicable to the differential diag- 
nosis of liver disease. With biopsy, a suspected 
diagnosis is made positive. 

In a series of peritoneoscopies in 435 patients, 
the examination was undertaken primarily to study 
the liver in over two thirds of the cases. One hun- 
dred and seventy patients were found to have meta- 
static carcinoma, 73 had cirrhosis, and the remain- 
der had various diseases, including hepatoma, sar- 
coma, lymphoma, lymphangioma, Banti’s disease, 
cholangitis, polycystic liver, echinococcal cyst and 
sarcoid. 
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DICUMAROL THERAPY IN THROMBOTIC EMERGENCIES* 

James A. Evans, M.D.f 

BOSTON 


S INCE August, 1941, it has been the policy at the 
Lahey Clinic to treat thrombotic emergencies 
by one or more of the following three relatively new 
methods: paravertebral procaine sympathetic block, 1 
venous section and ligation, 2 and anticoagulant 
therapy with Dicumarol, with or without heparin. 3 
Procaine sympathetic block is reserved for patients 
with thrombophlebitis (phlegmasia alba dolens) in 
whom swelling exists, in order to abolish constrictor 
reflexes, promote arteriolar pulsation, enhance 
oxygenation, restore normal capillary pressure, and 
thus reduce edema. Sympathetic block probably 
has no influence on the prevention of pulmonary 
embolism. 

Because of the probable efficacy of anticoagula- 
tion therapy in the prevention of postoperative 
embolism, venous section and ligation are reserved 
for patients with phlebothrombosis who are over 
fifty years of age and who have had a warning benign 
embolism. This rule is not absolute, however, even 
in these cases, and the procedure has been resorted 
to only four times since October, 1941. So far there 
has been no fatality and only one recognizable re- 
current benign pulmonary embolism among 46 
patients with postoperative venous thromboses 
treated by anticoagulation therapy, all of whom 
were candidates, in varying degree, for pulmonary 
embolism. The phrase “in varying degree’* is used 
advisedly because only 23 of these patients fell into 
the group with postoperative benign embolism, who 
are notoriously likely to develop subsequent benign 
or fatal emboli. We do not hesitate to employ venous 
section and ligation in patients with a history of 
multiple pulmonary emboli, postoperative or other- 
wise, but we advise a prolonged course of anti- 
coagulation therapy after ligation when there is a 
likelihood of continuing active phlebitis and for- 
roation of venous thrombi. This is considered neces- 
sary becauseat autopsy venous thrombosis has been 
seen to extend above the point of section and ligation 
and to constitute the source of further pulmonary 
e niboii, although severance of the vein was at a 
point above the level of the clot. 

4 A rational use of these three methods, either 
singly or combined, was the subject of another 
paper. 4 

Anticoagulant therapy by heparin alone is expen- 
sive for the patient and tedious and laborious for the 
professional staff, but with the advent of Dicumarol, 
which can be given by mouth, there is available a 
cheap and easy preventive of intravascular clotting. 
However, heparin is now being given the first two 

ll,e Department of Interna) Medicine, Lahey Clinic Read in 
" ® e I° r c the Boston Surgical Society. April 20, 1943 
tMember, Department of Internal Medicine, L*h-y Clinic. 


to five days to cover the immediate emergency 
period before Dicumarol has caused a faff in the 
prothrombin percentage. 

Clinical Use of Dicumarol 

The advantages of anticoagulation therapy with 
Dicumarol were discussed in statistical studies by 
Allen, Barker and Waugh. 6 The experience at the 
Lahey Clinic, as outlined in this paper, corroborates 
their conclusions. In addition, I wish to point out 
the danger of hemorrhage and even death in the use 
of this potent hemorrhagic agent. 

The isolation of Dicumarol (3,3 -methylenebis, 
4-hydroxycoumarin), the active principle of spoiled 
sweet clover causing hemorrhagic disease of cattle, 
by Link and his associates 6-9 at the Wisconsin Agri- 
cultural Experiment Station at the University of 
Wisconsin and the pioneer clinical work by Meyer 
and his associates 10 * 11 and of Butt, Allen and Boll- 
man 12 are examples of excellent pharmaceutical and 
clinical research. The scientific curiosity of a veter- 
inarian, Roderick, 13 prompted the development of 
this new drug after Quick 14 proved that its action on 
the clotting mechanism is due to the lowering of the 
prothrombin content of the blood. Whether this 
action is due to the inhibition of the formation of 
prothrombin in the liver or in the blood stream is 
unknown. Butt, Allen, Bollman and Preston 12 * 16 
have shown that intravascular cloning is delayed 
when the prothrombin time is prolonged by 
Dicumarol. 

I have found, as have other investigators, 6 * 10 “ 12 ' 1S * 
i6. i7, is ^at Dicumarol has no consistent effect on 
the platelets, hemoglobin, red-ceff count, white- 
cell count, capillary fragility, clot retraction, serum 
calcium or fibrinogen. The clotting time was pro- 
longed only when the prothrombin time was reduced 
to low levels, usually around 40 per cent of normal. 

Regulation of Dosage 

After trying various doses of Dicumarol, an initial 
dose of 300 mg. for a patient below 120 pounds and 
400 mg, for one over 120 pounds was adopted. A 
daily maintenance dose of 100 to 300 mg. was ad- 
ministered, depending on the rapidity of the fall of 
the prothrombin time. The average total amount 
required to maintain the prothrombin time below 
75 per cent{ was 1200 mg. in eight days. When the 

JThe prothrombin time ii expressed in percentage of normal because 
the rate of clotting of th" • ’ • “ 

described b> QutcL,**a ■ ■ ■ ■ 

■ . ■ he thromboplastin proved to be too te* 

■ i ■ ■ rums were diluted with saline solution- 
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prothrombin time fell below 60 per cent or fell pre- 
cipitously, the drug was discontinued. These doses 
of Dicumarol were given regardless of whether 
heparin was administered simultaneously. Heparin 
administration in itself may cause a fall of the pro- 
thrombin percentage to around 75 per cent of normal 
and does not necessitate stopping the Dicumarol. 
The administration of heparin is guided by the 
clotting time, Dicumarol by the prothrombin 
percentage. 

One of the greatest difficulties in Dicumarol 
therapy is the determination of the -amount of 
Dicumarol necessary to obtain the desired effect on 
prothrombin time. The maximum dose in this 
series was 3300 mg. in fourteen days, which was 
followed by reduction of the prothrombin time from 
89 to 35 per cent. The minimum dose was 5 76 mg. 1 
in two days, reducing the prothrombin time from 
78 to 27 per cent. The prothrombin time may con- 
tinue to drop as long as five days after the drug is 
discontinued. Bleeding may occur with the pro- 
thrombin percentage below 40. The latent period 
of Dicumarol varied from one to six days. In com- 
bined heparin and Dicumarol therapy, therefore, 
it may be necessary to administer heparin longer 
than the average two-day period. Of 56 patients 
receiving Dicumarol, 5 who had adequate doses 
gave no response. Two of these were also heparin 
resistant. Others have noted this phenomenon in 
postoperative venous thrombosis, which is some- 
times accompanied by a rise in platelet count and 
prothrombin time, and may indicate true hyper- 
prothrombineraia. One of the patients exhibited 
irreversible shock and bloody pulmonary edema in 
spite of adequate replacement of blood loss by 
transfusion. 

Precautions To Be Observed 

The following precautions should be observed: 
Dicumarol should not be given to patients with 
hepatic damage, especially if reduction in pro- 
thrombin percentage has already occurred. Its use 
is contraindicated in any case of hemorrhagic diath- 
esis except in those cases in which it is considered 
certain that splenectomy will cure the condition. 
The morning prothrombin time should be deter- 
mined before the daily afternoon dose of Dicumarol 
is given. 

The typical course of a case under combined 
Dicumarol therapy and heparin is shown in 
Figure 1. The source of the pulmonary embolism 
was thought to be a pelvic phlebothrombosis follow- 
ing surgical resection of a carcinoma of the right 
ovary with side-to-side anastomosis around a car- 
cinoma of the sigmoid. A thirty-six-hour latent 
period in the action of Dicumarol was evident. When 
heparin was discontinued, the Dicumarol effect was 
maintained for at least seven days. The patient was 
allowed to get out of bed without incident nine days 
after the occurrence of pulmonary embolism. 


If the patient’s surgical condition permits, he may 
sit up when the prothrombin percentage is below 70. 
Of this series of venous thrombotic patients, 68 per 
cent were out of bed without untoward incident 
within two weeks of recognition of the original 
vascular accident. 

Table 1 gives the varieties of thrombotic emer- 

Tarle I. Diagnosis in $6 Cases Treated with Dicumarol Alor.t 
or Combined with Heparin. 


~ . No. or 

Diagnosis Cases 

Postoperative venous thrombosis with pulmonary embolism .... 23 

Postoperative venous thrombosis without pulmonary embolism. ♦ 19 

Thrombophlebitis 13 

Phlebothrombosis (2 v. ith femoral ligation) 6 

Venous thrombosis or embolism complicating previous operation 

(prophylactic) . 6 

Suspected pulmonary embolism (later course proved doubtful) . 1 

Suspected venous thrombosis (later course proved doubtful) .. 1 

Prophylaxis (after splenectomy) 1 

Arterial embolism 2* 

Coronary occlusion 1 

Dissecting aneurysm of aorta (mistaken for pulmonary embolism) 1 

Superficial phlebitis migrans I 

Thrombosis of lateral sinus and rolandic vein with right hemi- 
plegia and partial aphasia I 

Total ; 56 

’♦’One of these cases is also included in “postoperative venous thrombosis 
without pulmonary embolism.” 

gencies found in the patients receiving Dicumarol 
either alone or combined with heparin in the 
nineteen-month period (August, 1941, to April, 
1943). 

Results of Dicumarol Therapy 

During the nineteen-month period, 46 patients 
with venous thrombosis or a history of venous throm- 
bosis were treated with Dicumarol (Table 2).Thirty 


Table 2. 'Data in 46 Cases of Postoperative Venous Thrombosis. 


Reason for Anti- 

Number 

Subsequent Subsequent Subsequent 

COAGULANT TheRAPY 

of Cases Thrombosis 

Embolism 

f ATAL 





Embolism 

Postoperative pul- 




rnonary embolism or 
infarction 

25 

0 

1 

0 

Postoperative venous 

0 

thrombosis 

Venous thrombosis or 

17* 

0 

0 


embolism^ complicat- 
ing previous opera- 
tion. 

6 

0 

1 

0 

Totals 

46 

0 

2 

0 


♦Thirteen of these patients had thrombophlebitis; the other 4 bad 
phlebothrombosis. 


of these patients also received heparin. Six of them 
also had paravertebral sympathetic procaine block. 
Hone had venous division and ligation. 

I have divided these cases, as did Allen, Barker 
and Waugh 5 at the Mayo Clinic, into three groups: 
postoperative pulmonary embolism or infarction, 
postoperative venous thrombosis, and venous throm- 
bosis or embolism complicating previous operation. 
These authors compared the expected number • of 
emboli in untreated patients with the actual number 
that occurred under Dicumarol therapy, their ex- 
pectancy figures being those prepared by Barker 
and his associates. 19 It is doubtful whether such 
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expectancy figures can be applied with accuracy to 
patients in another clinic with different hospital and 
surgical routines and under different climatic con- 
ditions. Since such expectancy figures from the 
Lahey Clinic have not been compiled on account of 


embolism occurred. In none of the 46 patients with 
venous thrombosis did additional foci of throm- 
bophlebitis or phlebothrombosis become evident 
once treatment was begun. Of the 40 patients in 
whom venous thrombosis occurred after operation, 
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Figure 1. Course of a Case under Combined Dicumarol and Ijgparin Therapy . 


the pressure of wartime work, all that can be re- 
ported is that only I subsequent benign and no sub- 
sequent fatal embolism were encountered in 23 pa- 
tients with postoperative pulmonary embolism 
treated with heparin combined with Dicumarol. 
The embolism occurred when the prothrombin time 
was reduced to 55 per cent. 

In 17 cases of postoperative venous thrombosis 
uncomplicated by embolism at the time of begin- 
ning anticoagulation therapy, no pulmonary em- 
bolism occurred. Since phlegmasia alba dolens is 
rarely a' cause of pulmonary embolism, this group 
has been subdivided into 13 cases of thrombo- 
phlebitis and 4 of phlebothrombosis. All observers in 
this field realize that other silent foci of phlebo- 
thrombosis often occur in thrombophlebitis and 'give 
rise to pulmonary embolism, well justifying the pro- 
tection of such patients. Also, my experience has 
shown that anticoagulation therapy greatly shortens 
the morbidity period from phlegmasia alba dolens. 

In 6 patients with a history of thrombophlebitis 
or embolism following a previous operation, no 


with or without pulmonary embolism, 9 were out 
of bed one week or less after the initial vascular 
accident was recognized, and 27 within two weeks. 


Table 3. Complications in 56 Cases . 




Pea 

Deaths 

Cash 

Cetr 

Directly asenbable to Dicumarol ... .... 

Hemorrhage into wound, retroperitoneal tiriuea 
and mesentery, and bliyody pulmonary edema 
Dissecting aneurysm mistaken lor pulmonary em- 
K/J ^«a»l'ir» in» 0 stomach . . 

1 

'I 

2 

1 

1 

S 

4 


14 

Into wound (1 fatal and ] aaved b> transfusion) 

i 


Hematoma in buttock . 

i 

i 

l 


Total 

7 

12 

18 


Among the 46 patients with venous thrombosis no 
fatal pulmonary embolism occurred. 


Complications 

Of the 4 deaths occurring during Dicumarol 
therapy (Table 3), 2 can be attributed to hemor- 
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rhage, the result of lowered prothrombin content 
of the blood. 

The first death occurred following a second-stage 
sympathectomy for chronic deep femoral throm- 
bophlebitis. Venograms before and after spinal 
anesthesia had demonstrated a spastic element. 
Following the first-stage sympathectomy, Dicu- 
marol was given successfully. The prothrombin 
time was allowed to return to normal before the 
second stage was done, after which Dicumarol was 
again administered. The second daily dose of the 
second course of Dicumarol was given before that 
morning’s prothrombin time was determined. By 
the third morning the prothrombin time had dropped 
to 37 per cent, after 688 mg. of Dicumarol had been 
given in two days. The patient had signs of hemor- 
rhage and shock, and six transfusions failed to save 
her life. Autopsy showed hemorrhage into the ab- 
dominal wall, retroperitoneal tissues arid wound and 
bloody pulmonary edema. 

The second death due to hemorrhage occurred in 
a patient with a dissecting aneurysm of the aorta, 
which was proved at autopsy but was mistaken 
during life for a postoperative pulmonary embolism. 
Three daily doses of Dicumarol — 400, 200 and 
100 mg., respectively — were given, the prothrom- 
bin time falling precipitously from 100 to 54 per 
cent in three days. By the fourth day, without 
further Dicumarol, the prothrombin time fell to 33 
per cent, where it remained for the nejit five days, 
when the patient was allowed to sit up. Six days 
after the last dose of Dicumarol, the prothrombin 
time suddenly fell to 11 per cent. The only sign of 
hemorrhage was moderately bloody urine whose 
source was a transurethral resection that had been 
performed three weeks before. Because of the low 
prothrombin level, a transfusion was given, but 
death occurred suddenly three hours later, with 
blood exuding from the patient’s mouth and nose. 
Autopsy showed petechial hemorrhages into the 
pericardium, a gastric mucosa oozing blood, a 
stomach full of blood and regurgitation of blood into 
the esophagus. No communication between the 
dissecting aneurysm and the esophagus or stomach 
could be found. This patient would undoubtedly 
have died of the dissecting aneurysm, but perhaps 
under other circumstances might have been saved 
by repeated transfusions. 

The third death was due to a perforated gall ■ 
bladder, and the fourth to gangrene of both legs 
from saddle embolism. 

Table 3 gives a summary of the hemorrhagic acci- 
dents in the total series of 56 patients. Trans- 
fusion was necessary in 3 cases. There were 2 deaths 
directly ascribable to Dicumarol (4 per cent) .and 8 
cases with hemorrhage (14 per cent). 

Summary and Conclusions 

Fifty-six patients with thrombotic emergencies 
were treated by Dicumarol or Dicumarol combined 


with heparin as anticoagulants , between Augus 
1941, and April, 1943. Two deaths occurred (4 pi 
cent), 1 of which can be attributed unequivocal! 
to Dicumarol poisoning and hemorrhage. Hemo 
rhagic phenomena were evident in 8 cases (14 pi 
cent). These complications emphasize the dange 
and disadvantages of Dicumarol therapy, but tl 
obvious advantages to date appear to outweigh tl 
dangers of this preventive method if adequa 
laboratory facilities are available and, proper pr 
cautions are. observed. 

The principal precaution to be observed is tl 
determination of the morning prothrombin tin 
before ordering the daily, maintenance dose*i 
Dicumarol. 

The combined use of heparin and Dicumarol 
considered safe only if the doses of heparin are co 
trolled by twice-daily determinations of the coagul 
tion time of the blood, and the doses of Dicumar 
by daily determinations of the prothrombin time. 

One benign and no fatal pulmonary embolis 
occurred in a series of 46 cases of venous thromboi 
treated by the anticoagulant Dicumarol, alone 
combined with heparin. 

This series of 46 cases of thrombophlebitis is n 
large enough to draw the conclusion that veno 
ligation is an unnecessary procedure. If a patient 
over fifty and has had a warning benign pulmona 
embolism, therefore, venous ligation is still indicate 
If statistical proof can be accumulated from oth 
workers in this field, venous ligation may pro 1 
unnecessary except in rare cases of recurrent emb( 
occurring in spite of anticoagulation therapy. 

605 Commonwealth Avenue. 
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ABSCESS OF THE SPLEEN* 
Irving Norman Wolfson, M.D.f 

NEW YORK CITY 


A BSCESS of the spleen has attracted little atten- 
tion in the American literature. Although 
excellent reviews and case reports ha\e been pub- 
lished by Elting, 1 Inlow, 2 Billings, 3 and Walker 4 and 
recently by Lemmon and Paschal, 5 the European 
literature on the subject is much more extensive. 
This is unfortunate, for, although splenic abscess is 
not of frequent occurrence, its diagnosis is not diffi- 
cult when kept in mind. Furthermore, the correct 
therapeutic approach greatly reduces an extremely 
high mortality rate (80 to 100 per cent 2 * 6 ). 5, 3 It 
would be most unfortunate, therefore, if the diag- 
nosis were missed simply because the possibility had 
not been considered. Splenic abscess occurred in 
0.4 per cent of autopsies at the Boston City Hospi- 
tal, according to Walker, 4 and Billings 3 reported 24 
cases in 3600 autopsies, an incidence of 0 7 per 
cent. 

The classification of splenic abscesses has been 
simplified since Kuttner 7 outlined seven varieties in 
his classic paper on the subject. Three major modes 
of pathogenesis are now generally recognized. 

Traumatic abscesses constitute an estimated 15 
per cent of all splenic abscesses. Clinically they re- 
sult from trauma to the organ, with a resultant peri- 
splenic hematoma. Under such conditions, the 
hematoma forms a point of lessened resistance, and 
is subject to suppuration whenever there occurs a 
bacteremia resulting from major or minor infective 
processes. Experimentally, splenic abscesses have 
been produced by Caldarera, 8 who rendered animals’ 
spleens susceptible by traumatizing them and in- 
jected Staphylococcus aureus . Kuttner 7 similarly 
produced abscesses of the spleen. In 1927, Inlow 
reviewed 23 cases of traumatic abscess and dis- 
cussed one of his own. He found that conservative 
treatment of these cases resulted in a mortality of 
100 per cent, whereas with surgical intervention this 
figure was reduced to 38 per cent. 

Abscess of the spleen occasionally results from 
extension of a neighboring pathologic process. Thus, 
infected colonic or gastric neoplasms may invade the 
spleen, or left subphrenic collections may erode into 
it so that the organ forms the floor of the abscess 
cavity, In a case seen at the Mount Sinai Hospital, 

the Medical Service of Dr George Baehr and the Surgical Service 
°* Ur Harold Neuhof. Mount Sinai Hospital, New York City 
tinjfrn. Mount Sinai Hospital 


a large abscess was found in a spleen invaded by 
lymphosarcomatous tissue. Most such cases arc of 
only academic interest, since the patient is usually 
suffering from a serious condition to which the 
splenic abscess is secondary and drainage of the 
abscess would be of no therapeutic benefit. 

The most important group of splenic abscesses 
are those resulting from metastatic spread of infec- 
tion elsewhere. Thus, furunculosis, erysipelas, otitis 
media, and femoral thrombophlebitis, as well as 
appendicitis and salpingitis, have preceded develop- 
ment of abscess of the spleen. It is important to 
divide this group into those cases in which the infec- 
tion spreads along venous channels, and those in 
which the infection reaches the spleen through the 
splenic artery. Cases in the first group, which in- 
cludes the case presented below, usually result from 
intra-abdominal suppuration. Cases that come to 
autopsy usually show pylephlebitis and thrombo- 
phlebitis of the splenic vein. Thus, Fauntleroy 0 
reported a case following acute appendicitis in which 
autopsy revealed three splenic abscesses with throm- 
bosis of the splenic vein and with numerous small 
necrotic areas in the liver. Cooke 10 found a large 
and septic spleen with purulent thrombophlebitis 
of the mesenteric and splenic veins resulting from 
a perforated colonic diverticulum. Such cases tend 
to have a serious prognosis because of the associated 
venous lesions. 

The large number of cases resulting from suppur- 
ation elsewhere are probably due to spread of infec- 
tion by way of the splenic artery. In this group must 
belong Walker’s 4 case, with streptococcal sepsis re- 
sulting from thrombosis of the lateral sinus second- 
ary to mastoiditis; Billings’s 3 case, in which Staph, 
aureus was cultured from a recently incised car- 
buncle of the neck as well as from the splenic 
abscess; Cutler’s 11 case, which was preceded by 
otitis media; Eliason’s 12 case, in which a staphylo- 
coccal sepsis and splenic abscess followed a periton- 
sillar abscess, and the case of Lemmon and Paschal, 5 
in which a splenic abscess w*as preceded by thrombo- 
phlebitis of the femoral vein. In these cases, it is 
apparent that the infecting material must hate trav- 
ersed the lesser circulation and escaped the pul- 
monary network in order to reach the spleen. The 
only alternative pathway is through a congenital 
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cardiac defect. In most cases, However, no cardiac 
murmurs indicative of such a lesion are described. 

Special mention should be made of the group of 
cases described by Rabin and Moolten. 13 These 
observers reported 5 cases of lung abscess from which 
splenic abscess developed — presumably by way. of 
the splenic artery. In each case, infection of a 
branch of the splenic vein occurred at the site of the 
abscess and eventually resulted in fatal pylephle- 
bitis. 

Metastatic splenic abscess may develop clinical 
manifestations from one day to several months after 
the appearance of the primary source. The onset is 
often heralded by sudden severe pain in the left 
hypochondrium, although the pain may also be of 
gradual onset. On the other hand, when a large 
abscess is buried in the middle of the spleen, there 
may be no pain referred to the splenic region, as in 
Fauntleroy’s 9 case. It is usually stated that ab- 
scesses of the upper pole of the spleen give rise to 
pleuritic pain, with inspiratory increase of the pain 
and occasional radiation to the left shoulder, whereas 
abscesses of the lower pole give rise to peritoneal 
signs. In general, this is true, but it should be noted 
that in May’s 14 case a superior pole abscess ruptured 
into the peritoneal -cavity. Accompanying the pain 
are the general symptoms of severe infection — 
temperature, usually spiking, chills and leukocy- 
tosis. The temperature generally reaches 103°F. or 
more, but in Lemmon and Paschal’s 5 case it remained 
below 100 before drainage of the abscess. Similarly, 
' the white count may reach 20,000 to 30,000 but 
in several cases has been below 10,000. It is appar- 
ent, therefore, that splenic abscess should be sus- 
pected in any patient with pain in the left upper 
quadrant of the abdomen, especially if an adequate 
previous focus of infection is found or if there are any 
symptoms or signs of sepsis. 

Physical examination usually discloses tenderness 
and spasticity in the left upper quadrant, and careful 
observation may reveal edema of the soft parts 
overlying the spleen and even a tense, glistening 
skin. The spleen is almost always enlarged, and is 
usually felt clinically. 'There may be signs of fluid 
in the left pleural cavity, and radiologic examina- 
tion may disclose this, with or without elevation of 
the left leaf of the diaphragm. 

Splenic puncture as a diagnostic measure has been 
both supported and condemned. The procedure is 
obviously not without danger. In doubtful cases, 
however, it is useful. The safest policy is to restrict 
its use to such cases and to have the puncture per- 
formed in the operating room, with all preparations 
made for splenotomy or splenectomy. If pus is as- 
pirated, the needle should be left in place until the 
spleen is exposed. In this way, the danger of pro- 
ducing empyema by introducing pus along the track 
of the needle is obviated. 

If untreated, splenic abscesses run a severe septic 
course. A few become chronic, with sterile pus, and 


produce few symptoms. The overwhelming major- 
ity, however, rapidly go on to a fatal termination if 
surgical intervention is not instituted. The pro- 
cedure employed may be splenectomy or splenotomy. 
Splenotomy is usually preferred unless the organ is 
easily mobilizable and free of adhesions, when 
splenectomy may be indicated. Of SS-cases gathered 
by Billings, 3 splenotomies were performed in Si, 
with 7 deaths, and splenectomies in 4, with 3 deaths. 
Splenotomy may’- be performed through a trans- 
pleural, transperitoneal or retroperitoneal approach. 
This varies with the site' of the abscess, as well as 
with the preference of the surgeon. 

In those cases in which suppuration is localized in 
the spleen, surgical intervention produces a cure 
in the majority. Operation is contraindicated in 
cases of splenic abscess .resulting from subacute 
bacterial endocarditis, in which the prognosis is 
necessarily the grave one of the underlying disease. 
Similarly, surgery'- cannot offer much hope when the 
abscess is secondary to extensive pyemia with mul- 
tiple suppuration elsewhere, for in such cases the 
splenic lesion is an incidental and unimportant find- 
ing. When the splenic abscess is the result of, oi 
causes, suppurative splenic and portal thrombo- 
phlebitis, the prognosis is usually grave, but surgery 
offers the patient a slight chance, especially ii 
splenectomy with ligation of the purulent vein car 
be performed. Such a case, with an unsuccessful 
result, is reported below. 

Of 30 cases of splenic abscess described by Walker 1 
from autopsy material, 22 had abscesses involving 
other organs, leaving only 8 that could be benefited 
by surgery. Since this series included only cases seen 
at autopsy, patients diagnosed clinically as splenic 
abscess-have a higher percentage of operability. 

Case Report 

A 27-year-old woman bookkeeper (501064), was admitted 
to the Mount Sinai Hospital on January 30, 1943. Six weeks 
before admission, she had an appendectomy with drainage 
at. another hospital, because of a 2 -weeks’ illness character- 
ized by abdominal pain, fever and pharyngitis. The removed 
appendix was reported as showing periappendicitis. Three 
weeks postoperatively, the patient was discharged well, but 
on the same day she developed shaking chills, fever up to 
105°F. and sweats. One week after discharge she returned 
to the hospital, where she continued to have high fever and 
sweats, without localizing symptoms. After 2 weeks she was 
transferred to the Mount Sinai Hospital. 

Physical examination on admission revealed an acul ,J 
ill woman. The temperature was 105.0°F., the pulse 13U, 
the respirations 30, and the blood pressure 110/58. The eyes, 
cars, nose and throat were normal. Examination of the lungs 
disclosed an impaired percussion note and diminished breati 
sounds at the left base. There were no rales. The heart was 
not enlarged. There was a short systolic murmur at the apex, 
and embryocardiac rhythm was noted. In the right lower 
quadrant of the abdomen was a wound draining a minima 
amount of mucopurulent material. The liver was barely pal- 
pable, and under the left costal cage a definite tender mass 
was felt. Both costovertebral angles were tender, and there 
was a suggestion of a bulge on the left. The white-cell count 
on admission was 30,000, with 95 per cent neutrophils. jn c 
urine showed a trace of albumin and a few granular and cellu- 
lar casts. A blood culture taken on 'admission was later re- 
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ported as positive for bcta-hcmolytic strcptoccocus. X-ray 
examination of the chest showed a small amount of fluid in 
I the lower portion of the left pleural cavity. There was no 
elevation of the diaphragm. 

The day after admission, the left side of the chest was 
tapped. The 10th interspace was entered at one third of the 
distance from the posterior axillary line to the spine Super- 
ficially, after penetration for a short distance, thin san- 
guinous fluid was obtained. The needle was inserted deeper, 
and at a depth of 5 cm. pure pus was obtained, from which 
beta-hemolytic streptococci were grown. The patient was 
therefore removed to the operating room 
,■ The report of the surgeon (Dr. Harold Neuhof) follows: 

Aspiration at the level of the 10th interspace revealed 
pus. The needle was left in place and the 11th interspace 
was aspirated. Here sanguinous fluid was obtained A 
preoperative diagnosis of splenic abscess with rupture of 
the spleen was made. 

Accordingly, the 11th rib was liberally excised. The 
pleural cavity, which was free of fluid but potentially in- 
fected by aspiration, was traversed and an upward bulge 
of the diaphragm toward the midline was noted. General 
anesthesia was administered, local anesthesia having been 
employed up to this point. The diaphragm was sutured to 
the margins of the thoracic wound and was then incised, 
its edges being pulled up to the surface and sutured over 
the first layer in order to shut off completely the free 
* pleura. This was achieved down to the posterior part of 
the wound, at which place a tube was inserted for drainage 
of the potentially infected pleura. The collection of pus 
was opened up and was found to be partly within and 
partly outside of the spleen. The latter was found to be 
split in two. There was then evacuated a considerable col- 
lection of old fluid blood from beneath the diaphragm, 
situated more mesially than the collection of pus The 
abscess cavity was packed. 

The subphrenic space itself was lightly sealed off by ad- 
hesions between the spleen and abscess wall on one 6ide and 
the undersurface of the diaphragm on the other side. Thus 
there was no true subphrenic abscess. 

Postoperatively, the patient showed no improvement. 
Jhc temperature continued to range from 102.4 to 106 °F. 
despite blood transfusions and the administration of sulfa- 
tniazple. On the 2nd day the patient became confused and 
disoriented. She continued to run a septic downhill course 
and died 3 days postoperatively. 

Autopsy (12407). The relevant findings at the autopsy 
performed by Dr. L. Strauss, were reported as follows - 

The spleen is enlarged, weighing 380 gm. At its upper 
pole there are two large irregular defects, one on the 
anterior surface, the other on the posterior surface under- 
neath the adherent diaphragm. In the vicinity of these 
defects, the capsule shows irregular, yellpwish-gray dis- 
coloration, over the remainder of the organ it i9 smooth and 
of normal color — purplish gray. On section, a huge, multi- 
loculated abscess is found, involving about half the spleen. 
It is lined by ragged, necrotic tissue and filled with blood 
clots. The lower half of the spleen is soft and shows abun- 
dant bright-red pulp and distinct follicles. The splenic 
artery shows no change. 

From the portal spaces thick, yellow pus exudes in 
many areas throughout the liver. The portal vein is 
thickened, and its lumen contains adherent membranous 


fibrinous, material and frank pus. Pus also welts up from 
many of its intrahepatic branches. At the point of junction 
of the superior mesenteric and splenic veins and in the 
splenic vein, slightly adherent fibrinous thrombi are 
encountered. 

The right tube is thickened and hypcremic, and its 
fimbriated end is closed. In the cul-de-sac, irregular, 
raised yellow patches are seen on the serosa. 

The small intestine does not show noteworthy changes 
except for the lower part of the ileum, where numerous 
fibrous bands are found connecting various loops. There 
is grayish discoloration of the serosa, which is irregularly 
thickened over the mesentery. Small yellow patches arc 
found on the mesentery near the insertion of the bowel. 
The branches of the superior mesenteric veins are not in- 
volved by the thrombotic process. The cecum is adherent 
to the ileum; the appendix has been removed. 

Anatomical diagnoses: purulent thrombophlebitis of the 
portal and splenic veins; left subphrenic and splenic ab- 
scess; chronic mesenteritis and localized peritonitis of the 
ileocecal region; chronic right salpingitis; and chronic 
peritonitis of the cul-de-sac. 


Summary 

Splenic abscess is an infrequent but not rare con- 
dition. Its diagnosis is not difficult when it is kept 
in mind. A patient who develops symptoms and 
signs of a lesion in the left upper. abdomen and who 
has a recent history of even minor suppuration else- 
where should be explored and splenotomy or 
splenectomy performed. 

A case of splenic abscess is reported that had its 
origin in a diffuse inflammatory process of the pelvic 
peritoneum. The abscess was accompanied by a 
pylephlebitis and a thrombophlebitis of the splenic 
vein that led to a fatal outcome, despite surgical 
intervention. 
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Clinical Problems 

Syphilis in Blood Donors 

A study of the method of handling blood donors 
found to have a positive or doubtful reaction for 
syphilis has been made by Frye, Keller and Kamp- 
meier. 36 A geographically representative group of 
603 hospitals replied to a questionnaire sent out by 
these authors. Of these institutions, 6.5 per cent 
were not testing blood donors for syphilis, small 
hospitals predominating. Among the hospitals 
testing donors, 12.5 per cent had no definite system 
for notifying these donors when they were found to 
have a positive or doubtful reaction for syphilis. Of 
all the hospitals, 16.2 per cent either did not examine 
donors for syphilis or did not notify them when the 
serologic test was positive. These findings indicate 
the need in many hospitals of more definite plans 
whereby the donors will be given blood tests and will 
be notified concerning the results. The present situa- 
tion seems most deplorable. It could be construed 
as a grave, reflection on hospital authorities, espe- 
cially in view of the intense campaign to control 
syphilis. Financial considerations are, of course, 
sometimes strong deterrents, but surely it should 
not be too much to expect even the smallest in- 
stitutions to send blood specimens to their state 
laboratories. One could even conceive of a mal- 
practice.suit arising on the basis of negligence should 
transfusion syphilis occur, or should an untested 
donor develop crippling lesions within a reasonable 
period of time. 


False-Positive Serologic Reactions following 
Smallpox V accination 

A reference to the phenomenon of false-positi 
serologic reactions following smallpox vaccinati 
was given in a previous progress report on syphi 
in this journal. 37 . It seems of sufficient importar 
to warrant mentioning confirmatory data. Lubit 
observed 13 of 100 patients who exhibited positi 
serologic reactions for syphilis following a prima 
take with smal pox vaccination. All these cases h 
been serologically negative within a few months p, 
viously. Infectious mononucleosis was ruled out 1 
a heterophile antibody test in the serums from 
cases. The Kahn verification test gave no conclusi 
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evidence that these were false-positive reactions. 
Twelve of the patients could be followed, and their 
serums gradually became negative. The author 
states that a positive serologic test may be found as 
late as the fifth month following vaccination. 

Syphilitic Spondylitis 

A report by Freedman and Meschan 30 seems of 
interest because syphilitic spondylitis, although not 
common, can be so easily confused with other con- 
ditions. The authors point out the difference be- 
tween syphilitic spondylitis and Charcot’s spine. 
There seems to be a marked predilection for involve- 
ment of the cervical vertebras in syphilitic spondyl- 
itis, possibly because of more likely exposure to 
slight trauma and pressure. ' The condition may 
occur in congenital syphilis or during the second or 
third stage of acquired syphilis. There is localized 
pain, which may be more marked at night, s.tiffness 
and tenderness to palpation. The normal lordosis 
of the spinal column Is offset. The head is held stiff 
and motion is avoided. Coexisting osseous lesions 
are common. To substantiate a diagnosis, active 
syphilis should be demonstrable and there should be 
rapid improvement under antisyphilitic treatment. 
Tuberculosis of the spine may be confusing, and the 
two conditions may coexist. In the majority of cases 
the vertebras become surrounded by more or less 
spur formation, imitating roentgenographically the 
appearance of a nonsyphilitic inflammatory spondyl- , 
itis. 

Neurosyphilis 

The interpretation of spinal-fluid reports is often 
a source of concern to general practitioners, and a 
discussion of this subject by Rose 40 is instructive. 
The point is made that cerebrospinal-fluid examina- 
tion is essential in establishing the diagnosis of 
neurosyphilis, as well as in establishing the base line 
for future guidance. The initial findings do not, of 
course, indicate the prognosis. The several spinal- 
fluid findings in the various types of neurosyphilis 
are reviewed, and the significance of component parts 
of the reports is explained. Rose believes that the 
reversal of a positive spinal-fluid reaction to negative 
with a year or less of treatment is strong evidence 
against a diagnosis of general paresis, irrespective °f 
c mical symptoms. Repeated examinations of the 
spinal fluid are considered essential for guidance an 
adequate therapy. This author states that the cell 
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count and the level of total protein are .of much 
greater importance regarding prognosis and therapy 
than is the Wassermann test or the gold-sol curve, 
[t is postulated that a spinal fluid that remains 
strongly positive in all elements for a year or more 
after the institution of therapy shows that some 
other form of treatment should be considered. Most 
syphilotherapists are somewhat less conservative in 
this respect. In asymptomatic neurosyphilis six 
months of routine therapy with trivalent arsenic and 
bismuth is usually considered sufficient trial, com- 
plementary methods of therapy being instituted at 
the end of this time if the spinal fluid is not im- 
proved. In -the various forms of symptomatic 
neurosyphilis it may be necessary to use more drastic 
forms of therapy within a few weeks or months if 
symptomatic progression is not retarded. 

In view of widespread, and in some instances 
alarming, epidemics of anterior poliomyelitis within 
the last year, an article by Barker 41 seems timely. 
A case exhibiting an acute syphilitic anterior polio- 
myelopathic syndrome was reported. Although this 
picture is seldom seen, syphilis has been reported in 
a small number of cases as responsible for the origin 
of the syndrome of anterior poliomyelitis. Barker’s 
patient was thirty-nine years old, and a diagnosis of 
acute anterior poliomyelitis was made on admission 
to the hospitat. Laboratory tests showed strongly 
positive Wassermann reactions of the blood and 
cerebrospinal fluid. The case was observed in 
March, which is an untimely month for acute an- 
terior poliomyelitis. There were absence of pain and 
a peculiar distribution of paralysis, inability to 
swallow existing in conjunction with weakness of 
both legs. Five days after admission the patient 
became unable to void urine. Under intensive anti- 
syphilitic therapy with bismuth, arsenic and potas- 
sium iodide, improvement was rapid, and within 
two months the symptoms had almost disappeared. 
The lesson in this situation seems obvious. Inten- 
sive antisyphiliti^ treatment under such circum- 
stances may prevent changes in the spinal cord that 
are not already irreparable from becoming so, by the 
restitution of better circulatory conditions in the cord 
through regression of the vascular syphilitic progress. 

Trauma has long been implicated as a contribu- 
tory factor in the development of many lesions of 
syphilis. Ample evidence in favor of this belief has 
been found from time to time. Merritt and Solomon 42 
present further substantiation of the role of trauma 
in the production or exaggeration of symptoms in 
the various types of neurosyphilis. It is stated that 
a causal relation Between head trauma and the de- 
velopment of paretic symptoms may be established 
within six weeks of the trauma and perhaps as long 
as two to three years after it. The relation of trauma 
to syphilitic arthropathies affords less opportunity 
for divergence. It is generally accepted today that 
Charcot’s joints develop as a result of lessened sen- 
sitivity in the joints that allows repeated minor 


trauma to occur without protection by the muscles 
or the tendons. There is less evidence of the effect of 
injury in other types of neurosyphilis. The one 
proved fact is that neurosyphilis is due to invasion of 
the nervous system by a spirochete. The deleterious 
effect of trauma on the pathologic process of neuro- 
syphilis can only be deduced. There is divergence 
of opinion about the severity of trauma necessary 
and the time interval that must elapse between the 
injury and the appearance of symptoms. 

In a review of tabetic arthropathies, Steindler, 
Williams and Puig-Guri 43 analyze the findings in 134 
cases in which there were two hundred and fourteen 
Charcot’s joints. A definite picture of tabes was 
present in only 57 of these cases. The age limits were 
from seventeen to eighty-two years. Of these pa- 
tients 97 per cent were men. Various injuries pre- 
ceded the onset of arthropathy in 59 cases (44 per 
cent). The time interval between the acquisition of 
syphilis and the onset of joint symptoms varied 
between five and ten years. These cases were ana- 
lyzed from numerous aspects for statistical purposes. 
There were only 5 cases in which the joints of the 
upper extremities were involved. The knee was the 
most frequently affected joint (51 per cent of all 
joints, or 64 per cent of the 134 patients). Ten cases 
became complicated with pyogenic infection through 
ulcers and local sores, and all but 2 of these came to 
amputation. These authors believe that trauma is* 
never the cause of syphilitic arthropathy but is un- 
doubtedly of contributing importance in its develop- 
ment. It is pointed out that normal fractures may 
occur in a tabetic patient or in one suffering from 
syringomyelia, and may be produced by a perfectly 
adequate and plausible traumatic event. 

Congenital Syphilis 

An interesting point of differential diagnosis has 
been discussed by Henderson. 44 Over a five-year 
period he observed 53 infants with erythroblastosis. 
Ten were stillborn, 24 died, and 19 recovered. 
Autopsies were performed on all 34 fatal cases. 
Henderson points out that the two severest forms of 
erythroblastosis, hydrops fetalis and hepatic cir- 
rhosis, occur in connection with intrauterine death 
and are usually mistaken for congenital syphilis. A 
large, pale placenta occurs in both these diseases. 
Uncertainty will seldom arise if certain points arc 
considered in all doubtful cases. The occurrence of 
a proved case in an older sibling makes the diag- 
nosis almost certain. Congenital syphilis becomes 
progressively less severe in each succeeding preg- 
nancy; in erythroblastosis the trend is opposite. The 
frequency and degree of prematurity are much 
higher in syphilitic infants than in those with 
erythroblastosis. The gross appearance of the pla- 
centa may be strikingly similar, but syphilitic 
placentas usually show areas of infarction. Osseous 
manifestations are absent in erythroblastosis. The 
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demonstration of Treponema pallidum in the tissues 
of the fetus, cord or placenta dispels doubt; it can 
often be found by immediate scrapings of the intima 
of the umbilical vein. Microscopical examination of 
tissue is, of course, of great assistance, but occasions 
some delay. 

For practical purposes it is generally considered 
that one can disregard the possibility of cardio- 
vascular syphilis in congenital cases. An exhaustive 
review of this problem has been published by 
Hinrichsen. 45 The literature has been painstakingly 
searched, and reported cases are discussed. Hin- 
richsen found reports of various types of vascular 
syphilis, with the exception of valvular heart lesions. 
Although congenital syphilitic aortitis, with or with- 
out aneurysm, has been reported, this author found 
no case on record with syphilitic valvular lesions of 
the heart. Congenital syphilitic myocarditis of in- 
terstitial and nodular types has been described but 
its incidence is uncertain. Autopsies on stillborn 
or early post-natal fatalities are almost the only 
cases recorded. The role of syphilis in the production 
of congenital malformations of the heart has not 
been determined. Congenital syphilis as a cause of 
hemorrhagic disease of the newborn is also mentioned 
in this paper. 

A study of the possible effect of bismuth on the 
growth of children has been made by Russin, Stadler 
"and Jeans. 46 It is reasonable to assume that there 
may be interference with growth, since the abnormal 
changes observed roentgenographically after the 
administration of bismuth appear at the sites of pro- 
visional ossification of growing long bones. These 
authors followed. 10 children under treatment for 
congenital syphilis for periods as long as ten years. 

vwu aCtUa i- hei ^ ts . were compared periodically, 
with the predicted height, and the average difference 
in most cases was practically zero.The conclusion was 

obse V rvd hat ’ although , the roentgenographic changes 
observed represent abnormalities of bone growth 
the prdemged administration of bismuth does not 
nterfere with the rate of linear growth 

The intramuscular method of administration of 
pharsen has been utilized by Astrachan and 
Cornell in congenital syphilis. Sixty-eight patients 
with various stages of congenital syphilifyas well a S 
19 with latent acquired syphilis, were treated. Most 

rz:' 

venously. The majority of the patients tokr" ted 
well the intramuscular injections of Mapharsen and 
showed no untoward reactions. Clinical and sero 
ogic results were satisfactory. These authors be 
heve that the concurrent administration of Ma 
pharsen and bismuth is often valuable in late con- 
genital syphilis. They think that 0.75 mg per 
gram of body weight should be the maximum dosage' 
for any patient with congenital syphilis 

L evm, Hoffman Koransky, Ri cht er' and Gum- ■ 
bmer 48 have applied the principles of massive therapy 


to the treatment of syphilis in infants and children 
Thirty-two cases of congenital syphilis and 4 j. 
children with the acquired disease were given tk 
five-day treatment with Mapharsen. The authers 
properly stress the importance of adequate pediatrl: 
care during this procedure. No serious toxic is 
actions or deaths occurred. The 4 cases of acquired 
infection promptly became seronegative; the cot- 
genital cases were notably inferior in response whet 
compared to those of early acquired syphilis i; 
adults. This led the authors to believe that cos- 
genital syphilis produces, widespread changes more 
resistant to treatment s than acquired syphilis, h 
considering this, one would hardly expect anything 
else unless only selected cases of early congenital 
syphilis in children (from birth to the age of sii 
months) were treated. Otherwise, they would not 
be comparable to those of early syphilis in adults. 

Therapy 

Penicillin 

At the seventy-second annual meeting of the 
American Public Health Association, Mahoney, 
Arnold and Harris 49 reported favorable results in the 
treatment of 4 cases of early syphilis exclusively 
with penicillin. Each received 1,200,000 units of the 
drug in eight days. -Dark-field examinations became 
negative about seven hours after the treatment 
begun. Lesions were healed within two weeks. Sero- 
logic tests for syphilis became negative within thirty 
days. At the time of this writing, these patients had 
remained negative for approximately eight months. 
This is indeed a most startling report, and certainly 
one may hope for a great advance with the use of 
such a remarkable drug. As often before mentioned, 
however, caution must be exerted in predicting any 
results with new treatment for syphilis. It will tab 
several years to determine whether penicillin is 
generally indicated in this disease. It may take ten 
or more years to tell whether its results are lasting- 
Dr. Mahoney himself, in reading this paper, urged 
caution in interpreting results. It is to' be remem- 
bered that penicillin is not available for general use 
and that only a limited amount can be spared for 
the study of syphilis at this time. 

Other Drugs 

Trisodarsen. A resume of eight years’ experience 
with Trisodarsen has been published by Beerman, 
Pariser and Gordon. 60 The results of treatment o 
550 patients in various stages of syphilis were 
analyzed. Forty-four per cent had reactions, _ a - 
-though the majority of them were mild. Infectious 
and serologic relapses occurred in 10 per cent of O' 
patients with early syphilis. This compared favor 
ably with the Co-operative Clinical Group statistics 
0 10.1 per cent. In all other respects the re5U . 
were comparable to those expected with drugs i 
common use, but the authors state that then 
patients have not been observed long enoug 
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valuate definitely the probabilities of cure of 
pphilis from this drug, although the trend appears 
d be favorable. The main drawback seems to be 
n apparent tendency of this compound to induce 
ermatitis. 

Phenarsine hydrochloride. Two preliminary reports 
ave appeared on the treatment of syphilis with 
henarsine hydrochloride. Long 51 subjected 96 pa- 
ients to treatment with this drug. It was adminis- 
ered in a standardized manner, with bismuth in 
lternate series.' Open lesions were rapidly sterilized, 
nd healed satisfactorily. There was no case of 
elapse. The rapidity of serologic reversal was on the 
riiole satisfactory. There was a low incidence of 
bnormal spinal fluids among the patients with early 
yphilis. The drug was well tolerated in late syphilis 
,nd the response was good. Guy, Goldmann and 
jannon 52 have also used phenarsine hydrochloride. 
These investigators worked out data on toxicity and 
:ures in rats according to standard procedures. The 
esults did not differ materially from those obtained 
vith Mapharsen. Two hundred and thirty-three 
>aticnts were subsequently treated by a standard 
:ontinuous program with alternate courses of 
>ismuth. The results were comparable to those 
>f Long. 51 Guy, Goldmann and Gannon also 
>elieve that phenarsine hydrochloride compares 
: avorably with other drugs that are now in 
’eneral use and think that it may prove more 
(table. Forty milligrams of the drug was adminis- 
tered daily for twenty-five successive days to a 
.voman patient. The secondary cutaneous lesions 
disappeared at the end of ten days, and the patient 
tolerated the drug without any ill effects. 

Clorarscn. Clorarsen has been used in the treat- 
ment of syphilis by Kampmeier and Henning. 53 
Two hundred and fifty patients with early syphilis 
were treated, with satisfactory response in all re- 
spects. A standard continuous program, with alter- 
nating courses of bismuth, was employed. A single 
therapeutic - dose produced dark-field negativity 
within twenty-four hours in 42 of the 45 infectious 
cases/ No serious untoward reactions were encoun- 
tered. The drug was used often without reaction 
in patients who had had difficulty with other arseni- 
cal preparations. The experimental use of clorarsen 
seems to indicate that it is effective in acute syphilis, 
is attended by few reactions, and may be used as an 
alternate drug in patients who have had reactions 
to other arsenical drugs. 

Bismarsen. A review of fourteen years* experience 
with Bismarsen has been published by Beerman, 
Shaffer and Livingood. 54 Eight hundred and 
twenty-three syphilitic patients were treated with 
the drug during this time. All stages of the disease 
were included. The authors state that Bismarsen is 
a relatively nontoxic drug. It was frequently used 
m treating patients who had had unfavorable re- 
actions to other arscnicals. This experience seems 
to be at variance w ith that of other syphilotherapists. 


Perhaps more statistical study would prove these 
authors correct, but it seems to be a common im- 
pression that patients intolerant to intravenous 
arsenotherapy are more likely to develop reactions 
when Bismarsen is administered. Beerman, Shaffer 
and Livingood found that the lesions of early 
syphilis healed more slowly under Bismarsen therapy 
than under other arsenicals and that its spirillicidal 
action was slower. They consider it a safe and effec- 
tive drug for the treatment of cardiovascular 
syphilis. The action of Bismarsen was found to be 
too slow for use against interstitial keratitis. The 
authors believe that it is not the drug of choice for 
neurosyphilis, but that for persons for whom fever 
therapy and other forms of chemotherapy are con- 
traindicated it is a useful substitute. One would be 
justified in thinking that Bismarsen is not the drug 
of choice but a secondary measure primarily suitable 
for those in whom intravenous therapy is not 
feasible. 

Bismuth. Two additional reports have appeared 
concerning the tempering effect of bismuth on 
therapeutic malaria. This phenomenon was men- 
tioned in a previous progress report. 55 Thio-Bismol 
is the preparation employed. It has proved ex- 
tremely useful in the hands of Whelen and Shute. 88 
These authors found that an injection of 0.2 gm. of 
Thio-Bismol was effective in stopping malarial 
paroxysms for forty-eight hours, the drug having a 
selective action on alternate cycles of benign tertian 
malaria during the developed stage. If adminis- 
tered during the incubation period the drug did not 
appear to have any effect on the time of onset or 
type of fever. Proper use of this procedure can ex- 
tend the range of cases that can be treated and may 
be of great assistance in certain emergencies. Young, 
McLendon and Smarr 57 have had similar experience 
with Thio-Bismol. These authors found that the in- 
hibitory effect against Plasmodium vivax was most 
marked when the parasites were half grown — 
that is, sixteen to twenty-four hours after the last 
paroxysm. Older or younger parasites might not be 
affected at all. Other species, such as P. malariae 
and P . falciparum, were- uninfluenced by Thio- 
Bismol. For the termination of P. citax infections, 
these authors found that one injection of the drug, 
given on the day quinine was started, usually acted 
more quickly than did quinine alone by preventing 
a paroxysm the following day. 

The importance of oral hygiene during bismuth 
therapy has long been known. It is a prophylactic 
measure that serves to ward off oral complications 
that may be most disturbing. Dean 58 has published 
a report that serves to emphasize this fact. A dark 
line on the gums, bleeding of the gums, excessive 
salivation, a bad odor of the breath, puffing and 
swelling of the gum tissue and an occasional loosen- 
ing of the teeth were found to be remarkably im- 
proved by mouth care in the hands of dental clinics. 
Test cases were developed by giving general dental 
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care to half the lower jaw of patients showing symp- 
toms of bismuth stomatitis. The other half of the 
lower jaw was not treated. There is much that the 
patient can do at home in the way of general mouth 
hygiene, gum massage and so forth. Analysis of 
the black deposit at the gingival margins indicates 
that it is probably bismuth sulfide. Dean believes 
that it is not necessary to interrupt or discontinue 
the use of bismuth treatment if adequate dental 
service is given before or during the periods of in- 
jection. These are well-known facts, but repetition 
seems worth while at this time. Dean’s procedure 
in treating only half of one jaw provided an un- 
questionably satisfactory control. 

Intensive Therapy 

Although complications were frequent and com- 
paratively serious with earlier attempts at massive 
therapy, gradual improvement and modifications of 
technic have slowly created a more favorable situa- 
tion. Eagle and Hogan 59 have approached this prob- 
lem from the experimental standpoint through a 
study of toxicity and excretion of Mapharsen in 
rabbits. Various programs of multiple injections 
and intravenous-drip administration were used. It 
was found that the total amount of Mapharsen 
tolerated by the animals is apparently without 
limit, with suitable prolongation of the treatment 
period. It was found possible by increasing the fre- 
quency of injections to increase significantly the 
amount of Mapharsen that can be administered with 
safety within a given period. In a continuation of 
this study, Eagle and Hogan 60 worked out the thera- 
peutic efficiency and margin of safety of Mapharsen 
in the treatment of rabbit syphilis. The curative 
dose of the drug was largely unaffected by the 
method of administration. Multiple-syringe technics 
were more effective than intravenous drip procedures. 
The margin of safety between the toxic and thera- 
peutic dose could be increased by appropriate pro- 
longation of the treatment period. An appreciable 
condensation of treatment beyond that permitted 
by triweekly, daily or multiple daily injections can 
be accomplished only at the cost of safety by an ar- 
bitrary decrease in the total number of injections. 
In a third article of this series Eagle and Hogan 61 
discuss the clinical implication of their experimental 
work. An optimal treatment schedule was worked 
out for the management of early syphilis in the 
human being. This was based on the experimental 
animal data and published reports on the treatment 
' of human syphilis. Without exception, and despite 
the reservations that must be applied to a chemo- 
therapeutic index based on a toxicity studv in 
animals, the observed incidence of serious toxic re- 
actions and death has varied inversely with the cal- 
culated margin of safety. A triweekly schedule of 
Mapharsen injections was worked out as having a 
satisfactory margin of safety. Dosage was calculated 
on a body-weight basis (1 mg. per kilogram), and 


treatment was continued for a period of four to 
twelve weeks. The four-week schedule proved in- 
adequate, as was predicted. The other schedules 
were continued. Approximately half the patients 
received weekly injections of bismuth to determine 
to what extent that drug would modify the end re- 
sults. More than eighty marine hospital and univer- 
sity, municipal and state health-department clinics 
are now co-operating in this study. At the time o! 
Eagle’s report 2500 patients had been treated. The 
detailed analysis of the initial results will be de- 
scribed in a later paper. Another observer, Shaffer® 
has evaluated the published reports on massive 
therapy from a clinical standpoint. He believes that 
intensive methods of treatment should still be con- 
sidered experimental, and warns against the at- 
tempted use of such procedures by physicians with- 
out extensive experience. As further information is > 
accumulated, it is expected that the experience of 
well-controlled work will permit the establishment 
of a definite procedure to be recommended in the 
not too distant future for use in private practice. 
Intensive therapy in various types of latent and late 
syphilis is far behind that of early syphilis. I can- 
not agree too heartily with Shaffer’s opinions. 

Combined Fever and Chemotherapy 

In last year’s progress report 63 attention was 
called to promising results with the use of a single 
artificial-fever treatment combined with chemo- 
therapy in one intensive session for early syphilis. 
A subsequent report by the same authors, Thomas, 
Wexler, Shur, and Goldring, 64 described a serious 
renal complication. Forty-eight patients were 
treated under a two-day schedule consisting of two 
intravenous injections of Mapharsen on the first 
day, followed on the second day by two more with 
seven hours of artificially induced fever, hour of 
these patients developed acute nephrosis and 4 
others severe albuminuria, together with azotemia 
of brief duration. All eight recovered from th e 
acute episode. The cases were described in detail 
and were doubtless extremely alarming. The au- 
thors believe that the complication in these patients 
was an acute nephrosis induced by the combination 
of arsenic and prolonged use of artificial fever. This 
emphasizes the caution 'required in evaluating the 
safety of heroic experimental treatment of syphilis. 

Reactions to Therapy 

Hepatitis 

Jaundice occurring during the couise of anti- 
sypliilitic therapy has been a source of concern to a 
great many observers. Two series of cases reported 
within the last year seem of interest. Kulchar and 
Reynolds 60 have published a survey of 144 cases. 
They postulate the usual causes of jaundice as inter- 
current infection, arsenic intoxication or hepato- 
recurrence. Their cases occurred among 1032 
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gphilitic prison inmates,, the Incidence being rather 
igh (13.9 per cent). Kulchar and Reynolds were 
tudying hepatitis primarily from the standpoint 
whether bismuth was the etiologic agent, but only 
of their cases had been treated with bismuth alone; 
3 followed within four to eight weeks after the 
ermination of arsenical therapy, and 56 within 
Ight or more weeks. Treatment was subsequently 
esumed in 107 patients, 9 of whom developed a 
econd attack of jaundice. In 4 of these cases the 
ttack followed bismuth, and in 5 arsenic. These 
uthors believe that previous arsenical therapy, 
iet, alcohol and intercurrent infection may pre- 
isposc the patient to liver damage from the ad- 
ministration of bismuth. In other words, a sum- 
mation effect of several factors, all individually 
inable to produce hepatitis, is proposed. Bismuth 
> thus placed in the role of precipitating the attack 
f jaundice. In the end, however, Kulchar and 
Leynolds favored the preceding arsenotherapy as of 
onsidcrable importance. Syphilotherapists in gen- 
ral might question the frequency of a precipitating 
fleet of bismuth in jaundice. It cannot be denied, 
owever, that bismuth may create some liver 
amage or that it could be the last straw, so to 
peak, in the face of pre-existing liver damage. 
Htenberg and Spiegel 68 have written on the present 
tatus of nonspecific jaundice due to infectious and 
hemical agents. They think that disease of the 
epatic parenchyma may be due directly or in- 
irectly to infection or to chemical agents. In their 
xperience, clinical features of single cases are of 
ttle help in determining etiology, and tests of 
lepatic function have from the etiologic standpoint 
>een largely fruitless. It is pointed out that syphilis 
* one of the infectious diseases that can cause hepa- 
itis. It is stated that half the fatal cases of con- 
enital syphilis show liver involvement, that some 
vidence of syphilis of the liver is found in approxi- 
mately 1 per cent of secondary syphilis, and that 
bout 10 per cent of the severer cases progress to 
cute yellow atrophy. Arsenic is said to belong to 
he group of drugs considered hepatotoxic, and the 
mechanism is considered to be one of idiosyncrasy, 
ypersusccptibility or allergic sensitivity. Since 
yphilis itself can damage the liver, and its most 
•owerful antidote is hepatotoxic, the disease to- 
ether with arsenotherapy could certainly be ex- 
acted to produce diver damage from time to time. 
Htenberg and Spiegel found reports in the litera- 
ure quoting the incidence of so-called “arsenical 
mundice in syphilotherapy” as approximately 1 per 
ent or less. Comparing these figures with those 
’f Kulchar and Reynolds, 85 one would suspect that 
he prison inmates treated by the latter may have 
,een strongly influenced by intercurrent infection 
'f epidemic proportions. Ottenberg and Spiegel 
telieve that bismuth is possibly a hepatotoxic drug, 
»ut that it is far weaker in that respect than is 

arsenic. 


Kopp and Solomon 87 have studied the effect of 
prolonged tryparsamide therapy on liver function. 
Their material consisted of 66 patients with syphilis 
of the central nervous system. In most cases the 
drug was given weekly in 3-gm. doses. One patient 
had received the amazing total of five hundred and 
thirty-nine injections of tryparsamide. A number 
of them had also been treated with bismuth, triva- 
lent arsenical therapy, or mercury or some form of 
fever therapy or both. Normal liver function was 
found in 16 of the patients. The remaining 50 re- 
vealed abnormal findings in one or more tests. 
Studies included the bromsulfalein test, phospho- 
lipids, fibrinogen, cholesterol esters, hippuric-acid 
excretion, icteric index, bilirubin, the van den 
Bergh reaction and the cephalin flocculation test. 
Abnormalities were slight enough to lead these au- 
thors to conclude that tryparsamide causes rela- 
tively little liver damage even when given over a 
long period of time (as long as eighteen years) and 
combined with fever therapy. Jaundice occurring 
during therapy under all these circumstances is con- 
sidered by Kopp and Solomon to cause no important 
damage to the liver and is not held to be a con- 
traindication to the further use of tryparsamide. It 
is sometimes surprising how much the human 
organism can tolerate. 

Arsenical Reactions 

Robinson 88 discusses reactions to arsphenaminc 
from the standpoint of their effect on syphilis as well 
as on the patient. Severe exfoliative dermatitis and 
hepatitis have been thought at times to have a 
favorable influence on the course of the disease. 
Robinson reviews the cases of 381 patients who re- 
covered from these complications and were followed 
for three months to twenty-one years. He found no 
evidence that severe treatment reactions of any sort 
play a part in the cure or amelioration of syphilis. 
He does not believe that arsenotherapy should be 
withheld from the patient who has seborrheic, 
atopic, contact or other itching dermatoses. This 
sounds a little dogmatic. It has been a matter of 
common observation that severe and extensive der- 
matoses may indeed be exacerbated by arseno- 
therapy and may progress to universal exfoliative 
dermatitis. Robinson outlines measures to avoid 
reactions of ail types, the management of reactions 
and the factors to be considered before resumption 
of therapy, if it is to be resumed. He emphasized 
the well-known fact that exfoliative dermatitis is a 
positive contraindication to further arsenotherapy. 

A method of circumventing reaction to arsenical 
drugs is described by Beerman, Pariser and Wam- 
mock. 69 The many reports in recent years regard- 
ing the possible value of vitamin C in the preven- 
tion of reactions led these investigators to study 
\’arious solvents containing vitamin C for use ns 
diluents in administering arsenic intravenously. 
Methylglucamine ascorbate was found to be the 



144 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Feb. 3, 194t 


most useful solvent. A 7 per cent solution of sucrose 
was utilized as the diluent. One hundred and four- 
teen patients who had exhibited some sort of re- 
action, usually mild, that on occasion necessitated 
the discontinuance of arsenical therapy were treated. 
This mixture seemed to have a beneficial effect on 
about half the patients who had had nausea and 
vomiting or nitritoid crises. One hundred milligrams 
of the ascorbic acid derivative was found to be the 
optimal dose. 

Stephenson, Chambers and Anderson 70 report the 
annual statistics of the United States Navy on the 
toxic effects of arsenical compounds. One fatality 
from Mapharsen (from cerebral hemorrhage) is in- 
cluded in the current report. Total reactions from 
Mapharsen averaged one third as many as from 
neoarsphenamine. Dermatitis comprised 45 per 
cent of the total reactions, as compared with 55 per 
cent in the preceding year. The type of lesion was 
erythematous in 3 cases, exfoliative in 3 and macu- 
lar, maculopapular, morbilliform and scarlatiiiiform 
in 1 each. Six cases of these dermatoses were mild, 
and 4 were severe. 


of venereal disease and an encouraging reduction of 
the incidence of syphilis in the Army. ? 

Syphilis in industry has received considerable 
mention in the recent literature. An outstanding e 
example of the effectiveness of syphilis control in 
this field is the plan in use at the Remington Arms f 
Company. 

A most hopeful advance in the field of therapy is ( 
the use of penicillin for the treatment of syphilis 
It is naturally too soon to go farther than to men- 
tion the possible successful treatment with this 
powerful drug. Considerable work is being con- 
tinued in the field of intensive therapy, with various 
modifications in methods and encouraging results. 
The matter of increased reinfections following mas- 
sive therapy is becoming of some importance. 

The experimental use of arsenical drugs by intra- 
muscular and oral administration in the treatment 
of syphilis seems hopeful. Should these procedures 
prove satisfactory, they would greatly enhance the 
ease of administration and the co-operation of 
patients. 


Bismuth Eruptions 
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This subject is interesting, and it is doubted 36. 
whether the average physician realizes either the 
frequency or the variety of dermatoses that can 37 - 
occur during bismuth therapy. Noojin and Call- 38. 
away 71 have reported on the subject of bismuth 39 
eruptions in antisyphilitic therapy. Acute eruptions 
are listed as erythematous, exfoliative, scarlatini- ’ !0 ' 
form, urticarial, purpuric and multiform and as 41- 
similar to those of herpes zoster. Chronic bismuth n. 
eruptions may assume a pityriasis rosea type, lichen 
planus type, lichen simplex chronicus type (neuro- 43 . 
dermite), a fixed eruption or a generalized chronic ’ 44 
eczematoid dermatitis. It should be emphasized 
that none of these are commonly observed. For 45 . 
that reason their occurrence may be confusing to 
those not treating large numbers of patients with * 6 - 
syphilis. 

47 . 


Summary 


48. 


Although this year’s report seems of considerable 
interest in its totality, a few items will bear re- 49. 
emphasis. 

Perhaps one of the most remarkable matters is so. 
the failure to follow up blood donors who have been 
found to have a positive serologic test for syphilis. 51 - 
It seems imperative that some means be found for 52 . 
all hospitals to do better with the problem. Other 
reports concerning the public-health aspect of 53. 
syphilis control that are of considerable interest in- 54. 
elude good results in the operation of the Connecticut 
law governing premarital blood tests, the consultation 35. 
program for local physicians provided by the State 56 
of New York, the so-called “facilitation process” ! 
employed in British Columbia to get at the source 57 ' 
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CASE 30051 
Presentation of Case 

An eighteen-year-old youth entered the hospital 
because of high blood pressure. 

The patient was in excellent health until about 
seven months before admission, at which time he 
noticed the onset of occasional headaches. He had 
cold feet and legs at night, accompanied by hot 
flashes over the upper half of the body. Three 
months prior to entry he developed persistent noc- 
turia, twice a night. There were one or two short 
episodes of dysuria, but no polyuria, pyuria, hema- 
turia or incontinence. For years he had drunk two 
quarts of water daily. He had no increased thirst. 
About one month before admission he developed a 
sharp, occipital pain, which was accompanied by a 
dull ache over his eyes and over the bridge of his 
nose. At first the pain came on in the morning on 
waking, was relieved by work and returned in the 
afternoon or evening. Lately it had become per- 
sistent and prevented him from sleeping. About 
three weeks before admission, while being examined 
for a job, he was told that he had high blood pres- 
sure. The headaches became quite severe. Two days 
before admission he woke with a right facial paralysis. 
He had a slight nosebleed and palpitation, with 
slight nonradiating precordial pain, blurring of 
vision and mental confusion. He was unable to 
recognize his father. He had no vertigo, convulsion 
unconsciousness, nausea, vomiting, fever, chills or 
anginal pains. Fie had lost 13 pounds of weight in 
two years. 6 

, JJ 1 * past hist ° r {.: v / s entire 'y negative except for 
diphtheria as a child. . 

Physical examination showed a well-developed 
well-nounshed man in no distress. The lungs were 
clear. The left border of cardiac dullness was 8 cm 
from the midsternal line in the fifth space The 
sounds were forceful, regular, and of good qualitv 
A loud third sound and a split second sound were 
heard at the base. The aortic second sound was 
greater than the pulmonic. There was complete 
right facial paralysis. No spasm, anesthesia 
paresthesia was noted. The fundi showed rather 
marked generalized spasm. The disk margins were 

blurred, but there were no elevations; a few collections 

*On leave of absence. 


of cotton-wool exudate were seen, as well as two or 
three small bits of waxy exudate, in the left macula 
Neurologic examination was otherwise negatiu 
except for bilaterally decreased tendon reflexes. 

The blood pressure was 190 systolic, 140 diastolic 
The temperature was 98.6°F., the pulse 80, and fit 
respirations 20 . 

Examination of the blood showed a red-cell count 
of 5,700,000, with 14.5 gm. of hemoglobin. The 
white-cell count was 14,500, with 66 per cent neu- 
trophils. The urine showed a specific gravity ci 
1.020. There were three or four red cells and one 
or two white cells in the sediment. The culture was 
negative. The stools were guaiac negative. A 
blood Hinton test was negative. The nonprotein 
nitrogen was 28 mg. per 100 cc. 

X-ray examination of the chest showed slight en- 
largement of the left ventricle. An intravenous 
pyelogram was negative. A urine concentration test 
showed a specific gravity of 1.022. A phenol- 
sulfonephthalein test revealed 40 per cent excretion 
in the first fifteen minutes,- and 85 per cent in two 
hours. A lumbar puncture gave an initial pressure 
of 120 mm. of water; 10 cc. of clear colorless fluid was 
withdrawn, with a final pressure of 80 mm. There 
were 3 white cells per cubic millimeter, with a total 
protein of 82 mg. per 100 cc. The gold-sol test was 
0011331000. Repeated blood-pressure determina- 
tions gave an average of 200 systolic, 140 diastolic, 
while lying down and sitting, and one of 150 systolic, 
130 diastolic, while standing. The entire deter - 1 
mination, however, was done in a single sitting over 
a period of only twenty-four rfiinutes. A cold pressor 
test showed a systolic rise of 10 mm. and a diastolic 
rise of 10 mm. Blood-pressure determination after 
the administration of three doses of 3 gr. of sodium 
amytal within a period of three hours showed no 
definite change. An electrocardiogram revealed a 
normal rate of 85. The PR interval was 0.12 second; 
S 2 and S 3 were prominent; ST 2 and ST 3 were de- 
pressed, with increased T 2 and T 3 . 

The patient’s condition remained essentially the 
same. There was a slow rise of blood pressure. On 
the sixth hospital day he developed a sore throat, 
with chilly sensations and increased sweating. The 
temperature rose to 102°F. Examination showed a . 
beefy-red throat and bilaterally tender and enlarged 
posterior cervical lymph nodes. The white-cell count 
was 13,800, with 78 per cent neutrophils. A throat 
culture showed many beta-hemolytic streptococci. 

n the sixteenth hospital day he was given 2 gm-° 
sulfadiazine every two hours for two doses, followe 
y 1 gm. every four hours for six days. The throat 
culture became negative. • 

t ^ le twent y~hrst hospital day he complaine 
of discomfort in the right flank. There was some . 
tenderness in the right costovertebral angle. T e 
urine examination showed a specific gravity of l-“ 
and a -f- test for albumin. The urine "contained in- 
numerable red cells, with occasional white cells an 
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granular casts, winch persisted for five days. A 
'Urine culture was negative. The temperature, pulse 
hand respirations were normal. The blood pressure 
lavas 220 systolic, 165 'diastolic. 

An operation was performed on the twenty-sixth 
‘{hospital day. 

, Differential Diagnosis 

r Dr. Harry A. Derow*: We are dealing with an 
^eighteen-year-old boy with severe progressive arte- 
rial hypertension and without any history of ante- 
- cedent renal or hypertensive disease. The onset of 
-this condition apparently dated from about seven 
-months prior to admission to this •hospital. Because 
i of the high diastolic pressure and the retinal picture 
of papilledema, cotton-wool spots and diffuse ar- 
i teriolar spasm, we have to make a diagnosis of malig- 

0 nant, hypertension. By making this diagnosis we are 
? not referring to any specific pathologic process in 

1 the kidneys: that is, the term “malignant hyper- 
' tension” is used as a clinical diagnosis. 

•* Back in 1935, Dr. Mark Altschule and I 1 * 2 pointed 
out that malignant hypertension is a syndrome that 

* may occur with no evidence of existing hyperten- 
sion, as the end stage of primary (essential) hyper- 

* tension or as the end stage of a miscellaneous group 
of conditions characterized by secondary hvper- 

' tension. We also pointed out that during the life of 
s the patient exhibiting the syndrome of malignant 
hypertension it is usually difficult if not impossible 
to determine the nature of the underlying pathologic 
process, that the prognosis by and large of these 
patients is extremely poor and that the cases that 
, offer some modicum of hope are those rare surgically 
amenable cases in which the syndrome has been 
precipitated by renal infarction or by the develop- 
■ ment of certain tumors of the adrenal gland (pheo- 
chromocytomas). Also, there ate cases of malignant 
hypertension that despite the poor prognosis, develop 
spontaneous remissions, during which the fundi 
show amazing improvement. The blood pressure, 
however, remains the same and these patients may 
go on for a period of years only to succumb to the 
same rapidly progressive picture that they originally 
presented. 

In this patient, what evidence do we have to in- 
dicate antecedent primary inflammatory renal 
disease? I should like to ask about the urine ex- 
aminations. The number of examinations done is 
not given; also the presence or absence of albumin 
is not stated. 

Dr. Benjamin Castleman: A + and a + -f test 
were recorded in three out of nine examinations. 

Dr. Derow: The fact that six of the nine urine 
specimens that were examined failed to show al- 
bumin makes me believe that we arc probably not 
dealing with primary inflammatory renal disease 
upon which malignant hypertension has been super- 

_ v *V** ,ructor in medicine. Harvard Medical School; aiiociate viiitinp 
pfcyiician, Beth Iarael Hoipitil, Boiton. 


imposed. 1 I am unable to interpret the history of one 
or two short episodes of dysuria three months before 
entry, particularly since there was no pyuria, hema- 
turia or incontinence. On the other hand, it is pos- 
sible for patients with chronic inflammatory renal 
disease causing albuminuria to go along for many 
years without symptoms of any kind, with intact 
kidney function and with normal blood pressure, 
only to develop suddenly the picture that this pa- 
tient presented. The normal intravenous pyelogram 
probably rules out polycystic kidneys or other con- 
genital anomalies of the upper urinary tract. The 
possibility of an adrenal tumor cannot be elimi- 
nated by the finding of a normal pyelogram, and that 
of course is a possibility here. There is no mention 
made of scalloping of the ribs or of the blood- 
pressure values of the legs, so I think that we can 
probably eliminate coarctation of the aorta. 

The possibility of a brain tumor is unlikely, be- 
cause the patient presents the picture of scattered 
focal lesions in the cortex, midbrain, and pons, and 
it is difficult to visualize a brain tumor that would 
involve such dispersed areas. My explanation for 
the cerebral picture is that there were scattered 
necrotic vascular foci, which are often seen in pa- 
tients with severe hypertension. 

We are left with the diagnosis of the syndrome of 
malignant hypertension without any clear idea of 
the underlying renal lesion. There does not seem to 
be any impairment of renal or cardiac function, and 
the clinical picture is chiefly that of cerebral disease. 

The clinical course of the patient is interesting. 
On the sixth day, he developed a streptococcal sore 
throat, and because of the persistence of a positive 
throat culture, he was given sulfadiazine. There is a 
question, of course, whether the throat culture would 
not have become negative in the course of time and 
whether sulfadiazine should have been given in the 
absence of active streptococcal infection. There is a 
difference of opinion on this matter. Not so long 
ago I had occasion to discuss with Dr. Maxwell 
Finland the matter of the administration of sulfa- 
diazine to patients in the carrier state, and he is one 
who believes that sulfadiazine should not be given. 
The attending physicians probably wanted to elimi- 
nate the throat as a source of infection as quickly as 
possible prior to whatever operative procedure was 
going to be undertaken. During the course of the 
sulfadiazine therapy the patient developed dis- 
comfort in the right flank, tenderness in the right 
costovertebral angle, albuminuria, hematuria, pyuria 
and cylindruria. There is no mention made of the de- 
velopment of edema, nor of the urinary volume, 
during this period of what seems to be a renal 
complication following the administration of sulfa- 
diazine. Is there any information in that regard? 

Dr. Castleman; No. 

Dr. Derow: The note docs appear, however, that 
the diastolic pressure was elevated above the levels 
that were previously recorded. From the history 
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CASE 30051 
Presentation of Case 

An eighteen-year-old youth entered the hospital 
because of high blood pressure. 

The patient was in excellent health until about 
seven months before admission, at which time he 
noticed the onset of occasional headaches. He had 
cold feet and legs at night, accompanied by hot 
flashes over the upper half of the body. Three 
months prior to entry he developed persistent noc- 
turia, twice a night. There were one or two short 
episodes of dysuria, but no polyuria, pyuria, hema- 
turia or incontinence. For years he had drunk two 
quarts of water daily. He had no increased thirst. 
About one month before admission he developed a 
sharp, occipital pain, which was accompanied by a 
dull ache over his eyes and over the bridge of his 
nose. At first the pain came on in the morning on 
waking, was relieved by work and returned in the 
afternoon or evening. Lately it had become per- 
sistent and prevented him from sleeping. About 
three -weeks before admission, while being examined 
for a job, he was told that he had high blood pres- 
sure. The headaches became quite severe. Two days 
before admission hewokewith arightfacial paralysis. 
He had a slight nosebleed and palpitation, with 
slight nonradiating precordial pain, blurring of 
vision and mental confusion. He was unable to 
recognize his father. He had no vertigo, convulsion 
unconsciousness, nausea, vomiting, fever, chills or 
anginal pains. He had lost 13 pounds of weight in 
two years. 

The past history was entirely negative except for 
diphtheria as a child. 

Physical examination showed 'a well-developed 
well-nourished man in no distress. The lungs were 
clear. The left border of cardiac dullness was 8 cm. 
from the midsternal line in the fifth space. The 
sounds were forceful, regular, and of good quality. 
A loud third sound and a split second sound were 
heard at the base. The aortic second sound was 
greater than the pulmonic. There was complete 
right facial paralysis. No spasm, anesthesia or 
paresthesia was noted. The fundi showed rather 
marked generalized spasm. The disk margins were 
blurred, but there were no elevations ; a few collections 

*On leave of absence. 


of cotton-wool exudate were seen, as well as two « 
three small bits of waxy exudate, in the leftmacuk. 
Neurologic examination was otherwise negath* 
except for bilaterally decreased tendon reflexes. 

The blood pressure was 190 systolic, 140 diastolic. 
The temperature was 98.6°F., the pulse 80, and tit 
respirations 20. 

Examination of the blood showed a red-cell court 
of 5,700,000, with 14.5 gm. of hemoglobin. Tit 
white-cell count was 14,500, with 66 per cent net- 
trophils. The urine showed a specific gravity d 
1.020. There were three or four red cells and ok 
or two white cells in the sediment. The culture was 
negative. The stools were guaiac negative. A 
blood Hinton test was negative. The nonprotein 
nitrogen was 28 mg. per 100 cc. 

X-ray examination of the chest showed slight en- 
largement of the left ventricle. An intravenous 
pyelogram was negative. A urine concentration test 
showed a specific gravity of 1.022. A phenol- 
sulfonephthalein test revealed 40 per cent excretion 
in the first fifteen minutes,* and 85 per cent in tsso 
hours. A lumbar puncture gave an initial pressure 
of 120 mm. of water; 10 cc. of clear colorless fluid was 
withdrawn, with a final pressure of 80 mm. There 
were 3 white cells per cubic millimeter, with a total 
protein of 82 mg. per 100 cc. The gold-sol test was 
0011331000. Repeated blood-pressure determina- 
tions gave an average of 200 systolic, 140 diastolic, 
while lying down and sitting, and one of 150 systolic, 
130 diastolic, while standing. The entire deter- 
mination, however, was done in a single sitting over 
a period of only twenty-four minutes. A cold pressor 
test showed a systolic rise of 10 mm. and a diastolic 
rise of 10 mm. Blood-pressure determination suet 
the administration of three doses of 3 gr. of sodium 
amytal within a period of three hours showed no 
definite change. An electrocardiogram revealed a 
normal rate of 85. The PR interval was 0.12 secon , 
S2 and S3 were prominent; ST2 and ST3 w ere 
pressed, with increased T2 and T3. _ , 

The patient’s condition remained essentially 1C 
same. There was a slow rise of blood pressure. D 
the sixth hospital day he developed a sore throa 
with chilly sensations and increased sweating- 
temperature rose to 102°F. Examination showe 
beefy-red throat and bilaterally tender and en arg c ^ 
posterior cervical lymph nodes. The white-cell coun 
was 13,800, with 78 per cent neutrophils. A t r 
culture showed many beta-hemolytic strept° coc ^ 
On the t sixteenth hospital day he was given 2 gun 
sulfadiazine every two hours for two doses, fo 0 
by 1 gm. every four hours for six days. The t to 
culture became negative. • . • , 

On the twenty-first hospital day he comp al 
of discomfort in the right flank. There was s°^ 
tenderness in the right costovertebral angle- ^ 
urine examination showed a specific gravity 0 ■ 
and a -f test for albumin. The urine contain^ 
numerable red cells, with occasional white ce s 
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"Enucleate from the adrenal gland. A renal biopsy 
ras also performed. 

*c Microscopically the tumor is a pheochromocy- 
noma, — a tumor of the medulla, — but it is of an 
it musual type. The cells are arranged in a pattern 
t-romewhat reminiscent of a neuroblastoma (Fig. 1). 

suppose it is possible to have a tumor containing 
>oth these types of cells, since originally they arose 
rom the same sympathetic primitive cell or sym- 
nathogonia. 

Dr. Derow: Did you find acute hemorrhage in the 
tumor to explain the development of the symptoms 
that the patient had? 

Dr. Castleman: No; just foci of necrosis that you 
may find in any actively growing tumor. 

Dr. R. H. Smithwick: What did the renal biopsy 
show? 

Dr. Castleman: A perfectly normal kidney, with 
no evidence of arteriolar disease. 

This patient has been well and free from hyper- 
tension since his operation two years ago, and a 
sympathectomy was not necessary on the other 
side. The cause of his hypertension, therefore, al- 
though it was not of the paroxysmal type, was the 
adrenal tumor. 

Dr. Reginaid H. Smithwick: This case is one of 
the few with pheochromocytoma without paroxys- 
mal hypertension. I think it is well to stress the fact 
that this is an extremely rare condition. The great 
majority of reported cases with pheochromocytoma 
have had definite paroxysmal hypertension. So far 
as I know there are only one or two cases in the 
literature that in any way compare with this one; 
hence, it is difficult to make a diagnosis of pheo- 
chromocytoma in the absence of paroxysmal 
hypertension. 

£ 
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i CASE 30052 

Presentation of Case 

First admission. A sixtcen-year-old schoolgirl was 
'admitted because of high blood pressure. 

The patient had pseudoarthrosis of the left leg at 
the age of three, and several operations were per- 
■ f^med in various community hospitals She had 
diphtheria, measles, chickenpox, whooping cough, 
, tonsillitis and pneumonia as a child, but no history 
of kidney disease was known. Five months before 
entry she had an attack of dizziness, headache and 
i ^consciousness, resulting in “complete left hemi- 
* Pkgia.” Prior to that rime the determination of her 
1 hlood pressure was of questionable veracity, but one 
\ ^termination eighteen months previously was re- 
h ported as “112.” She was admitted to a community 
t < 


hospital, where the blood pressure was found to be 
180 systolic, 120 diastolic. There was a complete 
left hemiplegia, with slowing of the speech. The 
spinal fluid was grossly bloody. During the course 
of the next three weeks the fluid gradually cleared, 
and the patient began to have some return of func- 
tion in the arm and leg. The blood-pressure readings 
varied between 240 systolic, 180 diastolic, and 180 
systolic, 110 diastolic. She was found to have a 
urinary-tract infection and was put on “adequate 
dosage of sulfadiazine.!* A urine-concentration test 
performed at that time showed a fixed specific 
gravity of about 1.010. A phenolsulfonephthalein 
test showed 70 per cent excretion in two hours, with 
20 per cent in the first twenty minutes. An insulin 
tolerance test was normal. The paralysis of the face 
and slurring of the speech disappeared, and there 
was some improvement in the left leg and arm. She 
was then transferred to this hospital. 

Physical examination showed a well-nourished 
girl with many brown nevi scattered over the entire 
body. There was a dorsal scoliosis. The left leg was 
7.5 cm. shorter than the right. Excessive hair was 
present over the arms, legs and abdomen. The heart 
and lungs were normal. There was deep tenderness 
in the left flank, and a feeling of fullness, but no 
masses. Neurologic examination showed papil- 
ledema, old and new retinal hemorrhages and al- 
buminuric spots. She was unable to count fingers 
with either eye. There was a left hemiparesis, and 
spasticity of the left leg with hyperactive reflexes. 
The Hoffmann, Oppenheim, Chaddock and Babinski 
signs were positive on the left. 

The blood pressure was 160 systolic, 120 diastolic. 
The temperature was 99°F., the pulse 80, and the 
respirations 20. 

Examination of the blood showed a red-cell count 
of 4,610,000, with 13.8 gm. of hemoglobin. The 
white-cell count was 6500, with 68 per cent neutro- 
phils. A blood Hinton test was negative. The urine 
was cloudy, with a pH of 5.5. The specific gravity 
was 1.018. Two to 4 white cells pei high-power field 
were seen in the sediment. The stools were negative. 

The blood nonprotein nitrogen was 20 mg. per 
100 cc.. the blood sugar 88 mg., and the cholesterol 
186 mg. A urine-concentration test showed that the 
specific gravity was 1.022-1.028. There was ho 
albumin. A phenolsulfonephthalein test was normal. 
The 17-ketosteroids were 8.4 mg. per 100 cc. in 
twenty-four hours. The test for follicle-stimulating 
hormone was positive for at least 6.5 mouse units 
per twenty-four hours An electrocardiogram short ed 
a normal rate of 80 The PR interval was 0.14 
second. STj was slightly depressed. In Lead 3, the 
ST segment was slightly elevated and the P and 1 
waves were low. 

An x-ray film of the chest showed a slightly en- 
larged heart. The left ventricle was more rounded 
than usual The aorta was slightly tortuous but not 
dilated. The lungs were clear. An intravenous 
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pyelogram was negative. Numerous blood-pressure 
determinations gave averages of 188 systolic. 140 
diastolic, while lying down, of 180 systolic, 145 dia- 
stolic, while sitting and of 192 systolic, 152 diastolic, 
while standing. A cold pressor test gave a blood 
pressure of 220 systolic, 170 diastolic. 

She remained essentially the same, and on the 
twenty-second day a right Iumbodorsal sympathec- 
tomy was performed. Postoperatively there was no 
striking change in the blood pressure. On the thirty- 
seventh day a left Iumbodorsal sympathectomy was 
performed. The blood pressure was not affected, 
and she was asymptomatic until the sixth post- 
operative day, when she had a generalized convulsion 
lasting about five minutes, with associated urinary in- 
continence and biting of the lips. During the attack 
the head was turned to the right and there was con- 
siderable frothing at the mouth. Following the attack 
the blood pressure was 260 systolic, 170 diastolic. 

Six days later she had “a second brief seizure.” 
Four days later a lumbar puncture gave an initial 
pressure of 180 mm. of water, and 3 cc. of clear fluid 
was withdrawn. The total protein was 213 mg. 
per 100 cc., and there were no cells. The vomiting 
and headache persisted. The patient complained 
of inability to see. Examination of the fundi showed 
4 to 5 diopters of choking of the right disk, and 3 
of the left. X-ray examination of the skull was 
negative. A second lumbar puncture, eight days 
after the previous one and performed at the height 
of a headache, showed an initial pressure of 310 mm.; 
10 cc. of clear colorless fluid was withdrawn. A sub- 
temporal decompression was performed. The blood 
pressure was 240 systolic, 190 diastolic. The blood 
nonprotein nitrogen was 18 mg. per 100 cc. The 
patient eventually improved and was discharged on 
the eighty-sixth hospital day. 

Final admission (five days later). /The patient 
remained well until two days before admission, 
when she had seven convulsive seizures and became 
unresponsive. 

Examination showed an emaciated, stuporous 
girl with a left hemiplegia and a positive Babin- 
ski on the right. The decompression site was bulg- 
ing. The blood pressure was 255 systolic, 175 dia- 
stolic, the temperature 102°F., the pulse 120, and 
the respirations 20. 

The urine was acid, with a specific gravity of 
1.020 and positive tests for diacetic acid and acetone; 
the sediment contained 1 to 5 white cells and 1 to 5 
red cells per high-power field. The nonprotein 
nitrogen was 45 mg. per 100 cc., the carbon dioxide 
combining power 23.3 millimols per liter, and the 
chloride 100.5 milliequiv. per liter. 

The patient failed to regain consciousness and died 
on the fourth hospital day. 

Differential Diagnosis 

Dr. Paul D./ t it: The pseudoarthrosis, I sup- 
pose, repress? * > . I d fracture. 


Apparently there was a sudden fulminating or 
to this illness. 

The blood pressure was consistent with malign 
hypertension. 

“She was found to have a urinary-tract infeci 
and was put on ‘adequate dosage of sulfadiazine 
Previously, she had had no history of kidney 
fection, and I wonder if this was not secondary to 
serious prolonged illness rather than an import 
primary factor. 

The relation between the hemiplegia due to 
cerebral lesion, whatever it may have been, and 
blood pressure is of prime interest. I wonder rv! 
was cart and which was horse. 

The hirsutism impressed me, and I looked for 
ther manifestations along this line to indicate so 
thing like Cushing’s disease, but that was a 
found. It may suggest adrenal hyperplasia. 

The abdominal examination leaves me uncer 
whether or not a tumor was present in the left fi; 

The severe retinopathy might certainly have 1 
hypertensive. 

The difficulty with sight was much more mai 
than that usually seen in hypertensive retinopa 
and suggests optic atrophy. 

I was not sure what the Hoffmann sign was, an 
I looked it up. It is flexion of the terminal phal 
of the thumb and of the second and third phalai 
of the fingers when the nails are suddenly pres 
The Oppenheim is extension of the toes when 
inner side of the leg is scratched or stroked. 
Chaddock is-positive when, on irritating theexte 
malleolar skin area, the great toe extends, as in c 
of organic disease of the corticospinal reflex pa 
it resembles the Babinski. 

The laboratory findings were essentially negat 
Dr. Albright told me this morning that a valu 
8.4 mg. for the 17-ketosteroids is a normal find 
The electrocardiogram was normal. It looks i 
aortic disease was not present, but that there m 
have been a little hypertensive heart disease, \ 
increase in the size of the left ventricle. 

After the first operation “there was no strii 
change in the blood pressure.” One does not ex] 
a drop that early even if the result is eventu 
successful. The blood pressure should have 1 
affected by the second operation, however, if 
procedure was going to be beneficial. All the c 
that I have seen that were successful had an e 
drop in blood pressure after the second operatio 

The episode on the sixth postoperative day soi 
like an epileptic fit. 

There apparently was no deformity of the i 
turcica, and the bones were not porous. The 
temporal decompression was evidently done 
relieve pressure. 

We have three chief problems: first, the caus 
the hypertension; second, the relation of the hy 
tension to the cerebral lesion; and third, the caus 
death. I do not believe that there is any good 
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dencefior renal etiology, for coarctation of the aorta 
pr for subarachnoid hemorrhage, either primary or 
'secondary. Hypertension may be found in cases 
jvith subarachnoid hemorrhage, but usually the 
Tblood pressure is normal and is not elevated much 
by such a hemorrhage. 

I have read over the features of Cushing’s syn- 
" ‘drome, — that is, basophilic adenoma of the pitu- 
L itary, — and this case does not seem to fit. The 
girl was not painfully obese, nor did she have striking 
* sex changes. Also, the hypertension seems much 
moo great. 1 do not recall having cases with such a 
c high pressure brought to my attention. The adreno- 
cortical syndrome does not fit either, that is, with 
] tumors in the usual sites, unless Dr. Smithwick, who 
~ did this operation, removed one that we may hear 
1 about later and unless something else came from it. 
3 1 know that Dr. Smithwick in his lumbodorsal 
splanchnic resections explores the kidneys and the 
ordinary sites of adrenal tumors. Could there have 
■ been a simple cortical ' adrenal hyperplasia, un- 
identifiable by gross inspection, that produced the 
4 situation found in this patient? 

A rare ovarian tumor, known as arrhenoblastoma, 
has been noted to cause hypertension and excessive 
hair, without hyperglycemia or osteoporosis. But 
there is no evidence of that here. There was a sug- 
gestion of something in the left flank, but I cannot 
diagnose such a tumor on that basis. 

Essential hypertension is possible even at an early 
age, but it must be considered as extremely rare 
under twenty. Some, probably considerable, evi- 
dence against such a diagnosis is the failure of bilat- 
eral lumbodorsal splanchnic resection to budge the 
blood pressure. In every young person with essential 
hypertension that I have known who has been oper- 
ated on by Dr. Smithwick there has been a distinct 
change in the blood .pressure after bilateral lumbo- 
dorsal sympathectomy. I should like a comment on 
that from Dr. Smithwick himself. 

Finally, one must consider a brain tumor that in- 
volved, by pressure, the temporal area and motor 
cortex on the right and the optic nerves, with initial 
hemorrhage into the ventricles and spinal canal 
an d resulting secondarily in generalized hyper- 
tension. 

Dr. John Abbott; May I contribute one item that 
,s not recorded in the history? An electroencephalo- 
gram indicated a lesion of the motor cortex, maximal 
w the right temporal region. 

White: I thought from the data I had that 
brain tumor might be the best bet, but it is extremely 
tare in my experience to be asked to see anyone with 
hypertension of which brain tumor is the cause. Of 
course cerebral hemorrhage can be induced by either 
hypertension or brain tumor. I should like to ask 
the neurologic experts how much vascular hyper- 
tension can be produced by a brain tumor. I think 
that it is much less likely to discover in such a young 
person what we might find in a middle-aged or older 


person — namely, cerebral vascular disease with 
apoplexy secondary to essential hypertension. 

If it was a tumor, I do not know the type. Perhaps 
it was a glioma. A metastatic tumor in the brain 
has to be considered. I was rather intrigued by the 
thought that it might have been a hypernephroma; 
but that is very, very rare. 

Clinical Diagnosis 

Hypertension. 

Dr, White’s Diagnosis 

Hypertension and cerebral hemorrhage of un- 
known cause, perhaps due to brain tumor. 

Anatomical Diagnoses 

Occlusion of orifices of renal arteries; complete 
(right) and partial (left). 

Arteriosclerosis; left kidney, spleen, pancreas and 
brain. 

Cardiac hypertrophy, hypertensive type. 

Cerebral infarction, with secondary hemorrhage: 
right lenticular nucleus. 

Bronchopneumonia, terminal. 

Pathological Discussion 

Dr. Benjamin Castleman: The striking finding 
was in the orifices of the renal arteries in the aorta. 
In place of the orifice of the right renal artery we 
were able to find only a dimpling of the intima; the 
proximal 6 mm. of the vessel was narrowed by 
fibrous tissue to a mere pinpoint, if open at all (Fig. 
I). Then the vessel abruptly became patent, with 
a circumference of about 10 mm., the point of dila- 
tation being where the suprarenal branch was given 
off. The orifice of the left renal artery, although not 
occluded by fibrous tissue like the right, was 
markedly constricted to about 1 mm. in diameter for 
a distance of about 3 mm.; it then dilated to about 
15 mm. in circumference. Distal to the occlusion on 
the right and within the narrowed portion on the 
left were small, fairly recent thrombi. We have, 
therefore, a situation in man analogous to the Gold- 
blatt dog; in which hypertension is produced by 
clamping both renal arteries. I am at a loss to ex- 
plain the pathogenesis of this process. Microscopic 
examination of sections through the points of occlu- 
sion and narrowing show merely old organized fi- 
brous tissue, which may at one time have been 
thrombi superimposed on an arteriosclerotic lesion. 

Another interesting finding was the presence of a 
moderate degree of arteriolarsclerosis in the left kid- 
ney and non^ in the right. This is also somewhat 
analogous to the rare form of hypertension due to a 
unilateral ischemic kidney, in which arteriolar 
changes are found only in the opposite kidney. 
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The heart was enlarged, weighing 300 gxn. _ 

The changes in the brain were those of an infarct 
with secondary hemorrhage, at least that is what 
Dr Kubik believes it to be rather than the result of 
cerebral hemorrhage. There was severe diffuse vas- 
cular disease in the small vessels of the brain. 

Dr. Reginald H. Smithwick: We now have 
several hundred cases of hypertension treated sur- 
gically, and Dr. Castleman has dipped into this 


adrenal glands. As you can see, this case here 
about as dose a counterpart of the Goldblatt s; 
drome in dogs as one could possibly see in a hun 
being, and as I have said, is the only case in our 
perience. The only thing that was missing was 
actual presence of the clamp itself. 

Dr. White: What did you think after the op 
tion failed to bring down the pressure? You k 
that something was wrong? 



Figure 1 . Schematic Drawing of Arterial Supply of Kidneys Showing Occlusion of the 

Orifices of the Renal Arteries. 


group and selected two of the rarest for discussion 
today. The second case is the only example of this 
sort in the series, and I have never come across such 
a case in the literature. 

Dr. White: Did you find this at operation? 

Dr. Smithwick: No, because the occlusions were 
practically within the aorta. The operative field per- 
mits careful examination of most of the renal artery, 
the kidney and the adrenal gland; the extra-aortic 
part of the renal artery, however, did not impress me 
as being particularly remarkable. Incidentally, it is 
extremely important, in any operation for hyper- 
tension, to include exploration of the kidneys and 


Dr. Smithwick: Yes, because that was no 
I anticipated. 

Dr. White: What percentage do you brins 
at that age? 

Dr. Smithwick: Between 80 and 90 per cei 

Dr. White: Dr. Ayer, how pften do y 
hypertension with brain tumor? 

Dr. James B. Ayer: We rarely see as much 
tension as this patient showed. 

Dr. White: The association of hypertensi 
brain tumor is commonly referred to in tex 
but I wonder how often you actually encount 

Dr. Aver: Practically never. 
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PATULIN and the common cold 


“Wilat’s good for a cold?” This question has 
always been certain to embarrass physicians since 
they, too, would be glad to have the answer to that 
question and employ it whenever they were troubled 
hy this common malady. When a remedy for the 
common cold is offered, and particularly if that 
remedy happens to be in the form of an agent related 
to such a widely hailed and effective substance as 
penicillin, it is easy to understand why physicians 
and the lay public are both interested and intrigued. 
Such a remedy is discussed in a recent issue of the 
Lancet* which contains a report on the use of patulin 


H., and others. Pstulin in common cold. 
63S, J 94 j° n ° ef ‘ v *tive of Ptnieilhum patulum Bsloier, 


Collaborative 

Lancet 2 625- 


in the common cold. This study is the result of a 
collaborative research by a group of biochemists in 
the London School of Tropical Medicine and Hy- 
giene and by a number of clinical investigators. 

Patulin is the name given to a substance obtained 
as a metabolic product from the filtrate of cultures 
of Penicillin m patulum. This new agent is of great 
interest for several reasons. The active substance 
has been isolated and crystallized, and its chemical 
structure has been defined. It happens to be a rela- 
tively simple chemical compound. The yields of 
this material from cultures are relatively large as com- 
pared with those of similar products, such as penic- 
illin. Furthermore, it seems to be equally effective 
against both gram-positive and gram-negative 
bacteria. Against the gram-positive organisms it is 
less effective than penicillin, whereas against the 
gram-negative ones it is more effective. The sub- 
stance is quite stable in the crystalline form, but 
some changes do take place if an aqueous solution 
is permitted to stand at room temperature foT 
several days. It is not inactivated by either serum 
or pus. 

On the other hand, the results of toxicity ex- 
periments indicate that this drug has a much 
narrower range of safety between concentrations 
that are effective and those that are toxic. In acute 
toxicity experiments the average lethal dose was 
0.S mg. for a 20-gm. mouse. This amount given 
either intravenously or subcutaneously produced 
death accompanied by widespread capillary damage 
in the liver, spleen and kidneys as well as pulmonary 
hemorrhages and edema. Convulsions occurred 
soon after the material was given intravenously. 
Similar toxicity was observed in rabbits with even 
smaller amounts. When injected subcutaneously 
in animals, it produced local necrosis. The sub- 
stance was also toxic to leukocytes. It was found 
that phagocytosis of killed staphylococci by leuko- 
cytes was unaffected by a dilution of 1:8000 but 
was completely inhibited when a dilution of 1:2000 
was used. 

The reported clinical trials concern only its use in 
the common cold, which is usually considered to be 
a virus disease.. Cases having a protracted course 
are usually those in which the virus infection is fol- 
lowed by a bacterial complication of the nose, 
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pharynx or accessory nasal sinuses. Such com- 
plications are the result of infection with the common 
respiratory pathogens, and these appear to be 
amenable to the use of patulin. The method used in 
the clinical trials consisted of either spraying the 
nose and throat, douching the nose, or sniffing. It 
was used in a buffered aqueous solution and ad- 
ministered every four hours in dilutions of 1:5000 
to 1:20,000. The more concentrated solution pro- 
duced local irritation, some patients complaining 
of transitory stinging and others of a profuse nasal 
discharge for about half an hour. This was not 
noted with the more dilute solutions. Apparently 
no other ill effects were observed. 

Interestingly enough, the first clinical trial was 
by Dr. W. E. Gye, director of the Imperial Cancer 
Research Fund Laboratory, who was given a supply 
of the material for an experimental study of its 
effect in cancer. Dr. Gye was suffering from a 
severe cold at the time that he received the sub- 
stance so he made up a solution, sniffed it and was 
rapidly relieved of his symptoms. He then supplied 
some of the material to colleagues, who likewise felt 
that the chief symptoms of their colds were rapidly 
alleviated. Dr. Gye’s note makes no mention of 
the effect of this substance in experimental cancer. 

The material was then supplied to Surgeon Com- 
mander Hopkins,' of the Royal Navy, who reported 
on the antibacterial efficacy of the drug as well as 
• on its toxicity in animals. He also set up two types 
of clinical study: a control series among officers 
and enlisted men who volunteered for treatment and 
an evaluation of the clinical effects based on care- 
ful notes by colleagues and friends. The cases were 
carefully selected to exclude persons who already 
had evidence of complicating infections and also to 
eliminate cases of clinical influenza. The results of 
the control .study showed that 58 per cent of 95 
persons receiving patulin in various concentrations 
during the first few days of an uncomplicated cold 
were “cured” within forty-eight hours. In 85 control 
patients who received a solution of the buffer with- 
out patulin less than 10 per cent were benefited within 
this same period. The data were reviewed by Major 
Greenwood, a professor of epidemiology and vital 
statistics, and were found to be statistically sig- 
nificant. They calculated that the probability of 


these results being a matter of chance was only the 
in ten thousand. A smaller number of cases dia; 
nosed clinically as influenza were treated withe: 
beneficial effects. Interestingly enough, in those 
patients treated for the common cold who previoL. 
had had frequent colds that were followed by <' : — 
sitis, only temporary improvement was noted ar: 
sinusitis was not prevented when patulin was usd 
presumably because the drug did not reach 
infected areas. 

Most of the physicians who were asked to use is 
material personally and to make careful notes of th 
results were quite enthusiastic. They stated >' 
their symptoms were rapidly alleviated. On tl 
other hand, this group also contained a number i 
whom symptoms of sinusitis were not prevente: 
In many of the subjects who responded favorabl; 
the acute symptoms often completely disappears 
within a few hours; many, however, had a recurrem 
of discharge from and stuffiness of the nasal pi 
sages after a few hours and this was repeated sever 
times before they were completely relieved. No 
effects were noted beyond the local irritation whi 
the larger doses were used. 

In view of the fact that the most serious types 
complication of the common cold were not pi 
vented, further elucidation of the mechanis 
whereby the results were obtained seems necessar 
Although extensive clinical trials are indicate 
there is little prospect of any large supply bet 
immediately available. Furthermore, a great d( 
more should be known about the pharmacolo) 
actions of the drug in human cases as well as 
animals before any widespread use is permitted. 

The fact that the chemical formula of the s« 
stance is known opens a wide field for further stuc 
First of all, one may anticipate that it will be P 1 
sible to synthesize this material. When suffice 
materials are thus made' available, one may - 
ticipate numerous modifications of the chcnii 
structure in the hope of reducing its toxicity and 
creasing its effectiveness, as has been true of 
sulfonamides. In addition, the findings seem 
justify extensive research on antibacterial substan 
from molds and other higher bacteria. One m 
expect much progress in this field in the next 
years. , 
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j HOLMES AS A PSYCHIATRIST 

i The medical aspects of Holmes's career are being 
i re-examined and re-evaluated. His place in Ameri- 
’ can literature is secure, but many are asking what 
: about his niche in American medicine? Did he, 
« except for his outstanding contribution in 1843 to 
preventive medicine, the paper “On the Con- 
' tagiousness of Puerperal Fever,” exert any con- 
siderable influence on the trend of medical thought 
< or leave buried in his writings material not fully 
appreciated at the time of its writing, or since? Un- 
doubtedly the stamp of Holmes's dynamic charac- 
■ ter left an impression on a generation or more of the 
medical students who attended his anatomical lec- 
tures. He gave an impetus, moreover, to the public 
demonstration of the administration of ether by coin- 
. ing the term “anesthesia,” stimulated research with 
tlie aid of the microscope and used his vast influence in 
1875 to re-establish the Boston Medical Library for 
his generation and for posterity. These are, how- 
ever, as time has listed them, minor contributions. 

- What else did Holmes add to the medical scene? 
What about the “medicated novels,” and Holmes 
as a psychiatrist? 

Little attention has been paid to Holmes's inter- 
ests in mental aberration or to Holmes as a clinical 
psychiatrist. It is now realized, thanks to the re- 
searches of Oberndorf ,* that Holmes was long a pro- 
• found student of mental disease and that he had 
pronounced and advanced ideas on mental mechan- 
isms. • Possibly hesitant about presenting his 
thoughts before his medical colleagues, or at least 
doubtful about their acceptance in the form of 
a medical paper, he chose the medium of the novel 
’ to bring his opinions before the public. Neither 
Elsie Vemxer (1859) nor The Guardian Angel (1867) 
was a literary product of excellent quality when 
compared with contemporary works of Poe, -Thack- 
eray and Hawthorne. But they were studies of the 
abnormal mind, and simple though the stories are, 
both books give us an insight into Holmes’s profound 
psychiatric understanding. His doctors, moreover, 

- combine, as noted by Oberndorf, “those qualities 
so desirable in every physician but indispensable 
*n a psychiatrist — namely, patience, forbearance, 

> ‘Oberndorf, C. p. Tkt Pi\ehiatnc North of Ohr/r irtndell Holmes 
*** lorki Columbia Uniterm? Prc«. 1943. 


tolerance, equanimity, accurate observation of the 
patient’s actions and utterances, and unremitting 
consideration for the patient’s psychological and 
environmental handicaps.” 

Following the novels, Holmes became so engrossed 
in the theme of the social significance of mental devi- 
ation that he chose this subject for his address to the 
Phi Beta Kappa Society at Harvard in 1871. 
“Mechanism in Thought and Morals,” as the paper 
was called, was withheld from publication for more 
than twenty years, and only after careful revision, 
expansion and annotation had taken place, did 
Holmes allow it to appear in print, hidden in Pages 
from an Old Volume of Life (1892). There, this ad- 
dress, with its modern flavor and psychoanalytical 
leanings, has been allowed to rest nearly unnoticed. 
In this essay will be found opinions strangely similar 
to those so reluctantly accepted by the medical 
profession after they were re-emphasized by Freud 
forty years later. In the brain, Holmes considered, 
there persists a materia! record of thought; and 
secondly, this transmissible record is not at all times 
available to the person for the control of his actions. 
Are these ideas not the “indestructibility of infantile 
thought and impressions” and the “importance and 
influence of unconscious mentation” — the founda- 
tion stones of Freud’s psychoanalytic structure? 
At least Oberndorf thinks so, and his book makes a 
strong case in Holmes’s favor. Except for a pleasant 
whimsicality, so characteristic of Holmes, the follow- 
ing passage from his address might well have been 
written by Freud in 1910: 

There are thoughts that never emerge into consciousness, 
which yet make their influence felt among the perceptible 
mental currents, just as the unseen planets sway the move- 
ments of those which are watched and mapped by the 
astronomer. Old prejudices, that are ashamed to confess 
themselves, nudge our talking thought to utter their 
magisterial veto. In hours of languor, as Mr. Lecky has 
remarked, the beliefs and fancies of obsolete conditions are 
apt to take advantage of us. We know very little of the 
contents of our minds until some sudden jar brings out 
the old stockings full of gold, and all the hoards that have 
hid away in holes and crannies. 


MEDICAL EPONYM 

Scheuermann’s Disease 

Dr. Holger Werfcl Scheuermann (b. 1S77), of 
Copenhagen, Denmark, described “Kyfosis dorsalis 
juvenilis [Juvenile dorsal kyphosis]” in the Ugeskrift 
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pharynx or accessory nasal sinuses. Such com- 
plications are the result of infection with the common 
respiratory pathogens, and these appear to be 
amenable to the use of patulin. The method used in 
the clinical trials consisted of either spraying the 
nose and throat, douching the nose, or sniffing. It 
was used in a buffered aqueous solution and ad- 
ministered every four hours in dilutions of 1:5000 
to 1:20,000. The more concentrated solution pro- 
duced local irritation, some patients complaining 
of transitory stinging and others of a profuse nasal 
discharge for about half an hour. This was not 
noted with the more dilute solutions. Apparently 
no other ill effects were observed. 

Interestingly enough, the first clinical trial was 
by Dr. W. E. Gye, director of the Imperial Cancer 
Research Fund Laboratory, who was given a supply 
of the material for an experimental study of its 
effect in cancer. Dr. Gye was suffering from a 
severe cold at the time that he received the sub- 
stance so he made up a solution, sniffed it and was 
rapidly relieved of his symptoms. He then supplied 
some of the material to colleagues, who likewise felt 
that the chief symptoms of their colds were rapidly 
alleviated. Dr. Gye’s note makes no mention of 
the effect of this substance in experimental cancer. 

The material was then supplied to Surgeon Com- 
mander Hopkins,' of the Royal Navy, who reported 
on the antibacterial efficacy of the drug as well as 
on its toxicity in animals. He also set up two types 
of clinical study: a control series among officers 
and enlisted men who volunteered for treatment and 
an evaluation of the clinical. effects based on care- 
ful notes by colleagues and friends. The cases were 
carefully selected to exclude persons who already 
had evidence of complicating infections and also to 
eliminate cases of clinical influenza. The results of 
the control study showed that 58 per cent of 95 
persons receiving patulin in various concentrations 
during the first few days of an uncomplicated cold 
were “cured” within forty-eight hours. In 85 control 
patients who received a solution of the buffer with- 
out patulin less than 10 per cent were benefited within 
this same period. The data were reviewed by Major 
Greemvond, a professor of epidemiology and vital 
statistics, and were found to be statistically sig- 
nificant. They calculated that the probability of 


these results being a matter of chance was only three 
in ten thousand. A smaller number of cases diaj 
nosed clinically as influenza were treated withoi 
beneficial effects. Interestingly enough, in tho; 
patients treated for the common cold who previousl 
had had frequent colds that were followed by sim 
sitis, only temporary improvement was noted an 
sinusitis was not prevented when patulin was use 
presumably because the drug did not reach t! 
infected areas. 

Most of the physicians who were asked to use tl 
material personally and to make careful notes of tl 
results were quite enthusiastic. They stated tli 
their symptoms were rapidly alleviated. On t 
other hand, this group also contained a number 
whom symptoms of sinusitis were not prevente 
In many of the subjects who responded favorabl 
the acute symptoms often completely disappear 
within a few hours; many, however, had a recurren 
of discharge from and stuffiness of the nasal pi 
sages after a few hours and this was repeated sevei 
^ times before they were completely relieved. No 
effects were noted beyond the local irritation wh 
the larger doses were used. 

In view of the fact that the most serious types 
complication of the common cold were not p 
vented, further elucidation of the mecham 
whereby the results were obtained seems necessa 
Although extensive clinical trials are indicat 
there is little prospect of any large supply bei 
immediately available. Furthermore, a great d 
more should be known about the pharmacolo 
actions of the drug in human cases as well as 
animals before any widespread use is permitted 

The fact that the chemical formula of the si 
stance is known opens a wide field for further stu< 
First of all, one may anticipate that it will be p 
sible to synthesize this material.' When suffice 
materials are thus made available, one may ■ 
ticipate numerous modifications of the chenu 
structure in the hope of reducing its toxicity and 
creasing its effectiveness, as has been true of 
sulfonamides. In addition, the findings seem 
justify extensive research on antibacterial substan 
from molds and other higher bacteria. One n 
expect much progress in this field in the next 1 
years. 
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for larger (82: 385-393, 1920). A German summary- 
may be found in Zeitschrift fur Orthopadie und Hire 
Grenzgebiete (41:305, 1921), and an English sum- 
mary appears in Acta Chirurgica Scandinavica (54: 
29, 1922). A portion of the latter follows: 

Among spinal deviations at the age of puberty there are 
many cases which clinically and morphologically form a 
complete group. These are real fixed kyphoses in columna 
dorsalis or dorsolumbalis in arcuate form. . . . 

The cause . . . lies, in my opinion, in the morbid con- 
dition of the growing-area between the epiphysis and 
corpus. . . . 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

EGAN — John J. Egan, M.D., of Gloucester, died January 
22. He was in his seventy-fourth year. 

Dr. Egan received his degree from Harvard Medical 
School in 1894. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 
Three sons and a daughter survive. 


LOWENTHAL — Karl Lowenthal, M.D., of Fall River, 
died January 16. He was in his fifty-second year. 

Dr. Lowenthal received his degree from Albert-Ludwigs- 
Universitat Medizinische Fakultat, Freiburg, Baden, in 1915. 
He was a member of the Massachusetts Medical Society and 
the American Medical Association. 

His widow survives. 


STEIN— Albert Stein, M.D., of Thompsonville, Connect- 
icut, died December 5, 1942. He was in his fiftieth year. 

Dr. Stein received his degree from the University of Mary- 
land School of Medicine and College of Physicians and 
Surgeons in 1917. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 


WAR ACTIVITIES 

INDUSTRIAL MEDICINE 

Allowable Concentrations of Toxic Dusts and Gases 


At a recent meeting of the committee of the American 
Standards Association concerned with approval of allowable 
concentrations of toxic dusts and gases, it was reported that 
six standards had been approved during the present calendar 
year, and that altogether twelve standards had been pro- 
mulgated under the auspices of the committee since its 
reorganization two years ago. 

I he standards now being considered are on methanol, 
styrene monomer, formaldehyde, trichlorethylene and 
acrylonitrile. A standard on toluene has been approved 
and published. The proposed standards for oxides of nitrogen 
approved by the committee are now being processed through 
the oafety Code Correlating Committee. 

Considerable discussion was given to the preparation of a 
standard for exposure to silica dust. It was finally decided 
to prepare a standard that would take into consideration 
the data now available for threshold limits for various in- 
dustrial du-its with a silica content. The consensus was that 
no single ynaximum allowable concentration could be de 
velopcd it 5 view of the fact that no two dusts containing 
silica hay.) the same effect on health, eveft when the silica 
content ^the same. 

The c’ airman was authorized to appoint subcommittees 
; -o consKhj the following standards: methyl chloride which 
i s f?°.w hetng used in place of Freon as a refrigerant; hydro 
W.. ,c acu\ fluorine and fluorides; and radon, gamma rav 
and r„ : s, < L lum ^ust. y 


. - Was a SJt>d by the committee that the recently ci 
cu 'arized cd - °\ carbon tetrachloride should be rewritte 
' a footnof* ^ t0 "\ C effeCt that sub -> ective symptoms m: 


\ 


\ 


\ 


be experienced when workers are exposed to concentratio-i 
lower than 100 parts per million and, for that reason that 
attempts should be made to achieve concentrations We 
than the standard recommended. 


MISCELLANY 


AMERICAN COLLEGE, OF SURGEONS 


Twenty-two cities throughout the United States and 
Canada have been selected by the American College of Sur- 
geons as headquarters for one-day “war sessions” to be held 
in March and April. Advancements in military mcdicic; 
and developments in civilian medical research and practice 
under the spur of the war emergency will be presented by 
authorities representing governmental agencies and by 
civilian physicians and surgeons. The meetings will be opes 
to the profession at large, including medical officers of the 
Army and the Navy, residents, interns, medical students and 
executive personnel in hospitals. For the last, special hospita’ 
conferences, to be held simultaneously with the scientific 
sessions, are being arranged. 

Each meeting will open at 8:30 a.m. with the showing of 
official Army and Navy films on medical and surgical subjects, 
such as evacuation of the wounded, fractures, bomb blast, 
burns and treatment of wounds. From 9:30 to 11:30, Army 
and Navy representatives who have been on active duty 
abroad will report; from 11:30 to noon, representatives of the 
United States Public Health Service will report on measures 
for the control of endemic and epidemic diseases. Current 
problems of the Procurement and Assignment Service will be 
presented by a representative at the luncheon conference 
from 12:15 to 2:00 o’clock. Between 2:15 and 5 :00 scientific 
presentations by medical members of the armed forces and 
of the Veterans Administration and by civilian members o! 
the medical profession, including someone engaged in tbe 
practice of industrial medicine, will be made. From 5:00 to 
5:30 the need for protective service in time of war. wll 
be presented by a representative of the Office of Civilian 
Defense. The concluding session will be a dinner meeting 
and open forum with all participants in the day’s program as 
the panel of experts to lead discussion of any and all subjects 
presented during the day, together with other problems of 
interest to the medical and hospital professions. The motion- 
picture showing. Public Health Service session, luncheon con- 
ference, Civilian Defense program and dinner meeting will be 
attended by both the medical and hospital groups. The hos- 
pital representatives will discuss wartime hospital problem* 
and how they are being solved from 9:30 to 11:30, and 
will hold a round-table conference on “Wartime Hospital 
Service” from 2:15 to 5:00. 

The preliminary schedule for the meetings is as follows: 


Date 

February 28 
March 2 

City 

Winnipeg 

Minneapolis 

March 

March 

March 

4 

6 

8 

Dcs Moines 

Chicago 

Cincinnati 

March 

March 

March 

March 

10 

13 

15 

17 

Detroit 

Rochester 

Toronto 

Montreal 

March 

20 

Springfield 

March 

March 

22 

24 

Philadelphia 

Baltimore 

March 

27 

Jacksonville 

March 

29 

Jackson 

April 

April 

April 

1 

4 

7 

San Antonio 
Tulsa 

Denver 

April 

April 

11 

14 

Salt Lake City 
Spokane 

April 

April 

April 

18 

24 

27 

Vancouver 

San Francisco 
Los Angeles 


States and Provinces 
Manitoba, Saskatchewan 
Minnesota, North Dakota, 
Dakota 

Iowa, Nebraska,. Missouri 
Illinois, Wisconsin 
Ohio, Kentucky, Indiana, 
Virginia 
Michigan * 

New York State 
Ontario . , 

Quebec, New Brunswick, y . 
Scotia, Prince Edward I 
Newfoundland w-mo- 

Massachusetts, Maine, New . 
shire, Vermont, Rhode 
Connccticu t 


South 


Welt 


Nova 


connccticu i rut a «ar< 

Pennsylvania, New Jersey, De.j 3 
Maryland, District of Column. 


Floidtfa, 131 Georgia, North Carolm’ 
Eastern Tennessee 
Mississippi, Louisiana, VV 
Tennessee, Alabama , 

Texas, New Mexico, Mexico 
Oklahoma, Kansas, ArkanJa 
Colorado, ‘ Wyoming, Wester 
Nebraska 

Utah, Idaho , tj.Ijo 

Washington, Northern 
Oregon, Montana 

British Columbia, Alberta 

Northern California, Nevada 
Southern California, Arizona 


(Books Received on page ix) 
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ted the professional donors but also could call 
donors at any time when the supply of blood 
a particular group was too low. Soon this side of 
e business increased because one third of the trans- 
sions were among the private or semiprivate pa- 
ints. Because of available voluntary donors, the 
(tire fund was never used; recently, because of a 
ortage of professional donors owing to the de- 
ands of war work, it has also grown so that there 
now about $ 5000 on hand. This fund is most use- 
1 for patients who require fresh blood; they send 
their voluntary donors at any time, and a pro- 
ssional donor is sent for at the time the trans- 
sions are requested, fresh blood being furnished 
no extra charge. To keep up the supply of Rh— 
oods, these are purchased from the donor list or 
e Blood Grouping Laboratory (Children’s Hos- 
tal, Boston). Before holidays or at any time when 
tra bloods of a given group *are needed, pro- 
ssional donors are sent for and a supply is laid in. 

System of Credits and Debits 

Most fundamental to adequate service in a blood 
ink is a constant stream of donors well in excess of 
:ed$. Many banks have run into serious difficulties 
:cause of neglecting this simple truth. Tor each hos- 
ta( the problem is different. Prior to the establish- 
ent of our bank, we had plenty of available volun- 
ry donors, so that no shortage was anticipated 
i beginning operation. 

System of Patients 1 Credits 

To keep up a larger volume of deposits than of 
ithdrawals, it was requested that for each trans- 
sion two or three bloods be deposited in the bank, 
irthermore, no blood is allowed to be issued to a 
itient who has no deposits on hand unless there is 
guarantee of cash replacement. To enforce this, 
the patient has no credit, permission for trans- 
sion must be obtained from one of the hospital 
rectors. The directors are moderately severe in 
'forcing this provision, with the result that neither 
• e hospital staff nor the patients do much side- 
epping of obligations. The necessity for this is 
wious. In the first place, the patients’ families 
rely replace bloods already received ; in the second 
* c *» it is difficult for a blood-bank nurse to refuse 
’ issue blood to a physician, whereas a director can 
adily do so if he thinks that little or no effort has 
?eft made to obtain donors. In worthy cases where 
lerc is no credit, the director's permission is given 
' his signature on the requisition. This permission 
given freely, and by telephone in emergencies. To 
*P track of the patient’s credit, a card file is main- 
ined m the bank, listing for each patient the num- 
; r °f donations of usable blood and the number of 
ithdrawals for actual use. Blood withdrawn from 
,e bank but not given, as happens occasionally, is 
! a rule, charged to the patient, although in certain 


cases the bank has accepted the loss. On the wards, 
the intern staff follows the patient’s debit and credit 
on a deposit and withdrawal form marked with a 
rubber stamp. All this is complicated, but it actually 
saves both labor and disputes and provides a wise 
safeguard against profligate withdrawals. 

Bloods do not expire with the passage of time on a 
patient’s credit slip unless the patient leaves the 
hospital for a month or so. This is only fair, since 
blood costs the patient money and takes time and 
trouble to obtain. The blood bank loses nothing by 
permitting this or by relaxing its policy of maintain- 
ing credit beyond a month of absence in isolated 
cases. As a rule, the volume of blood coming in 
amply covers withdrawals, regardless of when the 
initial deposits were made. 

Service Credit 

The record of credit or debit of the different serv- 
ices or divisions of the hospital is to the blood bank 
what a balance sheet is to commercial banks with 
this fundamental difference: Good service can be pro- 
vided only if there are ample amounts of four forms 
of currency, — that is, the four blood groups, — 
whereas commercial banks deal with only one form. 
Furthermore, two of the groups, Types B and AB, 
are rare. To be sure, to have enough blood on hand 
to care for a bleeding peptic ulcer in a Type AB 
patient a minimum of sixty bloods of all types must 
be on hand; in actual practice a minimum of eighty 
to one hundred is generally safer. Although there 
is no hesitation in using a carefully cross-matched 
universal donor's blood from a repeatedly typed 
professional donor in an emergency, or in switching 
to the original type after a fresh blood has been taken 
from a patient for cross-matching, it is still pre- 
ferred to administer a blood of the same group as 
the recipient’s and an effort is therefore made to keep 
bloods as close to the one-hundred mark as possible. 

In keeping to this standard, which is often 
difficult, the system of service credit is regarded as 
the most important factor. Under this system, 
the actual number of usable deposits made to the 
credit of a sendee — that is, by the donors for pa- 
tients on a service - — is recorded on a blackboard, 
and from this are subtracted the bloods used by 
that service or belonging to it and expiring unused 
at the end of seven days. No credit is given for a 
blood of small quantity or with a positive serologic 
test or one that is considered otherwise unusable 
This credit is much more real than the patient 
credit, for it represents actual blood on hand, less, 
of course, blood given out to the patients paying 
cash and for whom professional donors have not yet 
been purchased. Thus, when a blood is deposited 
for one of the surgical services but is actually given 
to a private patient who pays for it, it is listed to the 
credit of the surgical service long after it has ac- 
tually been used; at the same time the debit for this 
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blood is listed in the debit column under “pro- 
fessional donors.” On each occasion when pro- 
fessional donors are sent for, the bloods used are sub- 
tracted from the debit column, the service not losing 
credit until a blood is actually given to its patient. 
This system is obviously open to criticism on the 
ground that the service credits of all services minus 
the debit for professional donors not yet sent for 
could readily equal zero and there would be no 
blood in the bank. To prevent this from occurring, 
a careful check is kept of bloods of all groups ac- 
tually in the bank with an eye to preventing de- 
pletion. The number of bloods has on occasion gone 
as low as eight and as high as one hundred and thirty, 
but as a rule an average of sixty bloods is main- 
tained, which cares for sixteen transfusions a day. 

The enforcement of this system is, however, no 
less important than is the understanding of its func- 
tions. A credit is insisted on at all times. Although the 
issuance of bloods to a patient with credit is con- 
tinued when the service has none, — and out of all 
fairness to patients, there could be no other course, — 
the responsibility for the debit is placed on the 
head intern or resident of the service involved. 
He is warned by the nurse in charge of the bank 
when his credit is low. How low it is depends on the 
volume of blood used, for the general surgical serv- 
ices, a low level is considered to be 6000 cc., because 
sick patients may exhaust this supply in a few days, 
whereas for the Dermatological Service ''a credit 
above 1000 cc. is considered high. A debit calls for 
admonition from the bank director to the resident. 
A lack of response is usually followed by an appeal 
to the chief of service by the bank director, and as a 
last resort, the director of the hospital is informed 
of the situation. It is rare that any person above 
the house staff has to be appealed to. This is only 
true because the co-operation of the chiefs of service 
and the support of the hospital director can be relied 
on. This system will only work in well-co-ordinated 
private hospitals. 

When patients are transferred from one service 
to another, their credit goes with them. This works 
a hardship on the medical services but is on the 
whole fair, because the preoperative use of blood is 
equaled or exceeded by its operative or postoperative 
use; if credits remained stationary, the surgical 
services would often be unfairly in debt. Expiration 
of blood, causing a debit, is a great hardship; un- 
fortunately, the only method of compensating for it is 
to maintain a great excess of donors over trans- 
fusions (high service credit). The benefit of ex- 
piration is that it means plenty of plasma for 
therapeutic or research purposes. 

Care of Donors 

It is the responsibility of the doctor in charge of a 
patient to send for donors well in advance of the 
time needed. This responsibility sometimes de- 


volves on a nurse at the Information Desk. Th!* 
means that the patient’s relatives frequently re 
ceive a slip of paper telling of banking hours ad 
the rules about diseases and the taking of alcohol ad 
food. If they are infrequent visitors to the hospital, 
they receive a telephone call, telegram or letter, 
The bank is open five afternoons a week, two eu 
nings until 7 p.m., and on Saturday morning* 
Tuesday afternoon is the only time for recehing 
donors by appointment, the reason being that manr 
speak too little English and that others come from 
too long distances to keep exact dates. An attempt 
is made to receive donors for private patients o> 
volunteer donors on Tuesday afternoons. Evening; 
are popular for war workers. Saturday afternoot 
and Sunday would be popular times for donors, bu 
since attendance of the entire’bank staff would b 
required they are avoided. 

An effort is made to have donors looked afters 
far as possible by a volunteer worker, who make 
out their cards, supervises their signing a relea* 
(these are needed in most states), and provides thei 
with magazines and so forth while they are waitinj 
A history regarding contagious, debilitating an 
allergic diseases is taken, also the hour of la’ 
eating, alcohol ingestion, and the time of ti 
last donation of blood. The history-taking ar 
a brief physical examination, including the hear 
the respiratory system, the blood pressure, tl 
lymph nodes and, for males, the genitalia, a 
done by an intern. A blood smear is made at 
the hemoglobin and the temperature are dctc 
mined by a technician. Donors are rejected if tb 
have had transmissible, recent or debilitatn 
diseases, are allergic, have eaten within the 1 
four hours, or have taken alcohol within the 1 ; 
twelve hours. Abnormal blood smears and posiu 
serologic reactions are cause for the discarding | 
blood. The main objection to recent eating lies 
the elements of the donor’s diet to which the patie* 
is sensitive. This is also true of certain alcohol| 
beverages, but on the whole the main objection i> 
the donor who has been drinking is lack of co 
operation and frequent vasomotor collapse after 
phlebotomy. Donors of eighteen to seventy years 
of age are accepted outright, those under twenty- 
one years only with the permission of their families, 
and those over fifty-five only if in excellent con- 
dition, particularly so far as cardiac and peripheral 
vascular systems are concerned. Women weighing 
less than 100 pounds are usually rejected. On re- 
quest of their physicians, patients with poly' 
cythemia, hypertension or decompensation are ac- 
cepted as donors, but the blood of those with 
polycythemia is usually discarded, since it is too 
viscous to run freely. In a year’s operation, between 
16 and 20 per cent of donors were rejected on the 
ground that the giving of blood would be harmful 
to them or, more often, that their blood would be 
of poor quality or harmful to the patients. 
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When a donor is ready for phlebotomy, the outer 
Nothing is removed and a clean gown and mask are 
nit on. The donor is led into the bleeding room, 
vhere curtains are drawn between the tables so that 
ic sees no blood being drawn. We do not agree with 
:ertain other bleeding centers that the observation 
>f others being bled exerts no psychological effect 
)r that, if it does, the effect is a beneficial one. We 
jelieve that the contrary is true, and our rate of 
iyncope during phlebotomy is almost negligible. 
\fter termination of the procedure, the donor lies 
or five to ten minutes on the table, which is cush- 
oned and soft; he is then escorted to a bed on low 
ihoch blocks in the recovery section, where milk, 


tubing, which are washed with a high-speed wate- 
jet and soaked in N/10 sodium hydroxide, followed 
by thorough rinsing. The nurses who use the needles 
sharpen them on an electric grindstone, an impor- 
tant point in all intravenous work The system of 
blood collection is a closed one operating by gravity 
instead of a vacuum — that is, there is an outlet on 
the head of the flask to permit the exit of air A 
cotton air filter is inserted in the outlet to prevent 
contamination of the set by the entrance of air as 
the bottle cools after sterilization, or as air goes 
in and out with changes of room temperature and 
atmosphere pressure. These sets work well and are 
simple to operate. If the blood flow is slow, an 



Figure 1 . The Blood-Withdrawing Set totlh Filter tn Place. 


Kanut butter and crackers are given. After a 
minimum of twenty minutes’ rest, or longer if there 
s any feeling of faintness, the donor dresses and 
eaves the hospital. There have been rare cases of 
•‘ollapse after leaving the bank, but almost without 
‘xceptton these have occurred among donors who 
ailed to follow the rules. Donors are sent cards 
d'ing their blood group and the date of donation, 
y ith room for more dates to be added. 

The Taking or Blood 

The bleeding of a donor is regarded as an operat- 
ng-room procedure and is carried out with com- 
pete sterile technic throughout. Under this system, 
l'e number of contaminated plasmas has been ex- 
remely low, so that it seems to be justified. The 
mtire recipient set is autoclaved in heavy wrappings 
md is generally used within forty-eight hours of 
Reparation. Great care is taken to clean all appa- 
atus immediately after use, particularly needles and 


Abbott suction bulb may be attached to the filter. 
Sixty centimeters of a 4 per cent solution of sodium 
citrate is used as an anticoagulant. The unneces- 
sarily large amount is advantageous in preventing 
clots toward the end of the procedure or if more than 
500 cc. of blood has inadverterttly been drawn. This 
procedure has not increased hemolysis. Bactcri- 
ologic culture medium is inserted in the sets from 
time to time to check the effectiveness of sterilization. 

The nurse taking the blood wears operating-room 
clothes and is gowned, scrubbed and gloved The 
donor’s arm is prepared for her by a nonsterile 
assistant with ether and then iodine. The needle 
(a No 14 steel cannula with a glass adapter) is in- 
serted through a novocain wheal without incision. 
The adapter gives prompt visual evidence of veni- 
puncture. Only two tries are made on a donor, one 
on each arm, unless he is insistent on further ones 
At the termination of the procedure, the tubing is 
clamped immediately above the flask on both the 
intake and outlet and cut. Blood for a Wasscrmann 
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test, blood grouping or determining the Rh factor is 
collected in two test tubes. The blood in the flask 
is agitated throughout the procedure and for half 
a minute afterward, since the anticoagulant is ex- 
tremely diluted at the end, requiring extra shaking. 
The blood is allowed to cool to room temperature 
for half an hour before refrigerating, since slow .cool- 
ing lessens hemolysis. The flask and its test tubes 
are labeled with the donor’s number before they 
leave'his side. 

Blood Storage 

Prior to the Wassermann report and the comple- 
tion of grouping, bloods are stored by number in the 


for type by letter, by color and by compartment; 
so also are the donors’ cards. The bank bool: 
record acts as a check. - ' 

The temperature of the refrigerators arid bottle 
coolers is kept at about 39°F. by means of ther- 
mostatic control. Prevention of a wide variation in 1 
temperature is carried out through the medium of • 
thermometer dials on the outside of the boxes and 
an electric alarm system connected to the Main- 
tenance Department, where there is someone on 
duty night and day. The compressors are set apart ;, 
from the refrigerators to prevent agitation. 

After a whole blood has reached the seven-day- 
expiration date, it is placed in another refrigerator' 



Figure 2. The Bottle Coolers Used for Blood Storage. 


laboratory refrigerator. As soon as they are ready, 
they are tagged with labels of different colors for the 
different groups and marked with the date, the 
donor’s name and number, the Wassermann re- 
action and the name of the person who did the typ- 
ing. They are placed in separate compartments in 
the bottle coolers, which are marked and colored 
similarly to their tags — O, A, B and AB, respec- 
tively. The donor’s card, after it has been stamped 
to show the blood type, the Rh factor and the 
initials of the persons doing the grouping, is filed 
in a box colored and labeled similarly to the re- 
frigerator, the cards for the oldest bloods being 
at the front of the box. Furthermore, this and all 
other information, including the person and service 
for whom the blood was given, is recorded in the 
bank book. This is an elaborate system, but an 
almost foolproof one so far as errors are concerned — 
donors bloods are clearly separated and marked 


for conversion into plasma. The donors’ cards and 
the bottle -tags are filed after the expiration dates 
and disposal of the bloods have .been recorded on 
them. 

System of Blood Grouping and Cross-Matchinc 

The hospital changed from the Moss to the In- 
ternational system of blopd-type nomenclature witl 
the opening of the bank. At the same time, then 
was inaugurated a careful system of double check- 
ing of all groupings and cross-matchings by havinf 
each checked by a different person. This is helpfu 
with difficult typings and avoids the mechanica 
errors of using wrong test tubes and so forth. Type 
O, A and B testing serums are used, each one beinj 
a pooled serum obtained from three high-tite 
donors. The blood cells to be tested are prepared ii 
a 2 per cent saline suspension prior to being intro 
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duced into the known serums on a slide. Lecithin is 
placed on one slide for each grouping to prevent 
rouleau formation, twenty minutes in a Petri dish — 
to prevent evaporation — being the time required 
for maximum agglutination; all slides are then read 
under a microscope. In the rare cases in which a 
very sick patient or one who has had a large amount 
of sulfonamides is difficult to group, an incubated 
cross-matching is done with a thoroughly well-known 
— usually, professional — universal donor. In not 
only insisting on the system of double checking all 
cross-matchings and groupings but in having them 
done by the bank staff in so far as possible, a great 


Grouping Laboratory or, more rarely, Dr. Philip 
Levine, of Newark, New Jersey, and with it all 
donors are tested. A test is also done with all patients 
requiring multiple transfusions or having a history of 
reactions, miscarriages and so forth. Dr. Levine’s 1 ' 2 
method is employed for these determinations. Cross- 
matchings are frequently incubated for an hour, 
particularly if patients have had severe reactions 
from Rh-p blood although positive themselves, or 
if they are first tested after receiving several trans- 
fusions. The charges for Rh testing are 32, 33 or 
34 for ward, semiprivate and private patients, 
respectively. An average of twenty testings 



Figure 3. The Pooling of Plasma. 

The bloods to be used are on the left . Plasma is running into the pooling flask. On the 
extreme right are two flasks containing diluent and ready to be filled with plasma . 


measure of safety is provided, for diversification of 
responsibility carries the procedures into unskilled 
and often careless hands. An intern must have seen 
severe reactions in addition to possessing some 
knowledge of subgroups, cold agglutinins and so 
forth, to be able to conduct himself adequately in a 
blood-grouping laboratory. This is why medical 
students are trained to do the work at night, their 
work being checked by someone high up on the serv- 
ice — a person of known ability certified by the 
hank. When staff members arc not present, in place 
of grouping and matching of the patient’s blood in 
an emergency late at night a carefully cross-matched 
hlood from an Rh-~ universal donor is used. In an 
extreme emergency brooking no delay, a known uni- 
versal Rh — blood can be given out without cross- 
matching with some degree of safety. This is prac- 
tically never done, since cross-matching or the use of 
liquid plasma is preferred for these cases. 

High-titer Rh-testing serum of high specificity 
and stability is purchased from either the Blood 


are performed each day, excluding Sundays and 
holidays. 

Preparation and Storage or Plasma 

Ninety-five per cent of the plasma is drawn 
from bloods beyond the seven-day expiration date, 
and 5 per cent of it from volunteer donations. The 
plasma is pooled whenever there is sufficient blood 
on hand to do so, usually two or three times a week. 
The centrifuge is useful only with bloods under three 
days old; after that time, the cells me too fragile to 
withstand the 20°F. rise in temperature and con- 
comitant agitation of fifteen minutes of spinning, 
which causes over one third of the bloods to show 
some degree of hemolysis. On certain occasions, as 
with the large influx of voluntary donors after the 
Cocoanut Grove fire, the yield was increased from 
70 units of plasma per one hundred flasks of whole 
blood to 95 units by centrifuging twenty-four-hour- 
old blood. To make a pool, blood is selected from 
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all groups if possible, and never from Group 0 or A 
alone. 

Prior to pooling, the air in the plasma room is 
sterilized by two hours of ultraviolet radiation, after 
which there is as little commotion and introduction 
of outside air as possible. The pooling of plasma is 
carried out as a completely sterile procedure with 
the workers capped, masked and in clean clothes. 
The operator prepares as for an operation, wearing 
a sterile gown and gloves. The supernatant plasma 
is drawn off by a needle inserted through the tubing 
on the bottle top, which has been previously steri- 
lized by soaking for twenty minutes in 1 to 1000 


culturing. This saves one motion and makes for one!., 
less introduction of a needle through the flask top. 

Two of the culture tubes stand for a week at room 
temperature and two in an incubator. If two or 
more are contaminated, the entire pool is discarded. 1 
If one is contaminated, reculturing is done; if there 
is no growth the pool is used, on. the theory that . 
the original culture tube became contaminated; if 
there is growth it is discarded. ‘The use of separate! 
'needles for each flask of blood or plasma, the keep- 
ing of all apparatus covered when not in use and 
rigid rules of preparation offsets and bottle tops 
(the former are autoclaved) ^reduces contamination. 



Figure 4 . Plasma Storage Box. 


The section on the left is maintained at -30° F. for quick-freezing purposes. 


solution of mercury bichloride. The needle is con- 
nected to a 2000-cc. pooling flask from which the air 
has been evacuated. As the plasma is drawn off, 
it is replaced by room air through a sterile air filter. 
When the pooling flask is full, it is agitated and can 
then be cultured immediately, or it may be left un- 
disturbed for a few days and then cultured. 

. Culturing, carried out according to the rules of the 
Office of Civilian Defense, 3 is done by inserting 10 cc. 
of plasma deep in each of four test tubes contain- 
ing 20 cc. of the aerobic-anaerobic Brewer’s medium 
(thioglycolate broth). The pool is then drawn off 
into plasma flasks with a fresh needle, after which 
the cap and needle are removed and a permanent 
metal cap is put in place. The flasks contain either 
250 cc. of normal saline solution or 50 cc. of 50 per 
cent glucose solution, freshly prepared and auto- 
, claved. They are usually frozen immediately at 
■ — 30°F. to reduce fibrin and fibrinogen-clot forma- 
tion, and are stored at — 10°F. or kept at room tem- 
perature; As a rule, the plasma is drawn from the 
pooling flasks into the final containers, a residual 
being left at room temperature for a day before 


It has been found that connecting water suction to 
the flask, if the vacuum is exhausted, leads to air . 
leaks in the connections of the set. This suction 
method was. instituted just before the ultraviolet 
lights were installed, and immediately four pools of 
plasma were found to be contaminated. On using; >. 
the lights and changing nothing else in the technic 
this contamination ceased. The studies on the effect 
of ultraviolet radiation in reducing the bacteria in 
room air are not complete. Exclusive, of these four 
pools, the percentage of contamination in the making 
of over twelve hundred flasks of plasma is under 
three per cent. 

We consider a plasma diluent advantageous be- 
cause it cuts down on fibrin and fibrinogen-clot 
formation and permits much better flowing through 
both the filter and needle, since plasma is viscous.. 

It also helps to prevent agglutination of the re--, 
cipients’ blood cells by the action of powerful a nth 
A or anti-B agglutinins in the plasma. Saline solu- 
tion is the better of the two diluents for mechanical 
reasons, but may be dangerous, because of an 
overdosage of salt, if more than six transfusions pi V'. 
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plasma so diluted are given in twenty-four hours. 
No mercurial preservative is used because m sterile 
plasma no antiseptic is necessary, because the 
preservatives now advocated (except sulfathiazolc) 
are poor bactericidal or even bacteriostatic agents, 
and because there is danger of mercurial damage to 
the kidneys in the use of large volumes of plasma 
so treated. This damage has been proved to exist, 
since 2 patients dying of other causes showed it at 
autopsy. 

Most of the plasma after quick freezing is stored 
in thermostatically controlled refrigerators at -30°F , 
protected by electric thermometers and an alarm 


system. Some plasma is kept at room temperature 
and some, diluted with saline solution, is stored in 
the refrigerator. Both are ready for immediate use 
after negative cultures, and are useful for emer- 
gencies. We have distributed plasma to other hos- 
pitals for storage, and are equipped to give out to 
any hospital plasma in Fenwal flasks, with sterile 
glass \ent tubes and rubber tubing ready for con- 
necting to intravenous apparatus. 

Administration or Blood and Plasma 
In requisitioning blood or plasma the physician 
"‘is out a requisition with the patient’s name, num- 
ber, ward, diagnosis, reason for wanting blood or 
plasma and the time it is wanted — usually twenty- 
fc>ur hours in advance — except in emergencies. 
This form, accompanied by 5 cc. of the patient’s 
blood, arrives in the bank; the patient is then 
grouped by two persons and the oldest blood of that 
group on hand — on the average three days old — 
is selected, two cross-matchings are done, and the 


blood is set aside ready for use. In an emergency, 
if an Rh typing has not been done on the patient, 
an attempt is made to give an Rh — blood or plasma, 
but we deplore unnecessary emergencies, preferring 
to set up bloods unnecessarily a day ahead rather 
than to try to do important laboratory work in a 
hurry at the expense of routine work. In case a 
blood is not called for at the time specified, the 
ward is called, and if the patient does not need it, 
it can be used for someone else, since it has not left 
the refrigerator. 

There are two means of preventing blood irom 
being given to the wrong patient. The first is to' 


have the person who is to make the transfusion come 
and get it, checking its tag, which has already been 
marked with the patient’s name; the second is to 
let such a person take only the blood for one patient 
at a time. The medical services have a wise addi- 
tional safeguard in the form of still another cross- 
matching done by the intern at the patient’s bedside. 

Just before the blood is given out, it is filtered 
through a stainless steel sieve, 14 cm. in diameter 
with a 0.2-mm. mesh in its bottom. It rests in a 
stainless steel funnel set in a flask. The whtflc has 
been autoclaved and the sieve moistened with saline 
solution to break the surface tension. This elimi- 
nates both large and irregular filters such as gauze or 
bead^, or the Baxter and Cutter filter drips, which 
are excellent for filtering but altogether too fre- 
quently cause a reduction or stoppage of blood flow 
If the blood is used immediately, the chance of the 
formation of a fresh plasma or blood clot is neg- 
ligible. Forty-eight of these sets are kept on hand, 
a number well in excess of any day’s transfusions. 



Figure 5 The Sterile Filtering Set. 

On the right is the fine-mesh stainless-steel sieve, on the left, the stainless-steel funnel. 
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When the blood arrives at the patient’s bedside, 
the person administering it is supposed to check its 
tag with the patient’s name, particularly if a nurse 
brought the blood from the bank. There has been 
some difficulty due to bloods’ being improperly 
handled — that is, either they have been heated by 
some misinformed person, or after being exposed to 
room air in the filtering process they have been put 
in a ward refrigerator for a few days. Since these 
practices promote bacterial growth and hemolysis, 
we have attempted by education to eliminate them. 

The fluids are administered on the private and 
semiprivate wards by two nurses specially trained in 



Figure 6. The Administration of Whole Blood After Filtering. 
Note the flask of saline on the table with which the infusion 
was started by the intern. 

intravenous work and on the general wards by in- 
terns. This use of nurses, started as a war measure, 
has proved to be highly satisfactory. They can be 
taught a single dependable method of therapy, after 
learning which there is no shift to new ideas and no 
deviation from accepted standards of safety. In- 
terns have been retained as fluid administrators on 
the wards because of the value of their learning the 
fundamentals of needle insertion and intravenous 
therapy. The nurses sharpen their own needles. 
They are taught to begin all intravenous adminis- 
tration with a saline or glucose solution and after the 
fluid is running well, to shift to blood or plasma. 
This saves both material and veins. They use, ex- 
cept in emergencies, the most peripheral veins first 
(usually those on the hand) with careful splinting of 
the part and good sterile technic. They are taught 


always to feel for the radial pulse after applicatio 
of a tourniquet. The antecubital veins are avoide 
in case the patient should have a protracted illnes 
We do not hesitate to use and have found to 1 
satisfactory the sternal route of fluid administr; 
tion. All persons, ^interns and nurses, are instructed 
in these measures and are told to sit with all patients 
having transfusions for the first five minutes of 
running, because within that time the warning of a 
fatal reaction usually appears. At the end of the 
transfusion the card attached to the bottle neck is 
filled out as to reaction, blood flow and so forth and 
returned to the bank. One per cent to 2 per cent 
of these cards are not returned, but by pressure being 
kept on the head ward nurses they a re usually sent in. 

In case of a reaction, the transfusion is stopped, 
the blood is returned to the bank for regrouping, 
and the patient is put on an alkalinizing regime. 
The urine and blood are subsequently examined for 
free hemoglobin. 

Plasma is requisitioned similarly to whole blood, 
but its administration is different. It is melted in a 
rapidly circulating water bath at body temperature 
regulated by hand and checked by a thermometer. 
There are, however, special metal racks for the pur- 
pose of melting thirty-two units at a time in case of 
disaster. Plasma is administered through an in- 
travenous set with a Baxter or fine-mesh Cutter 
filter inserted in the place of the usual drip bulb. 
Below the filter lies a three-way stopcock to permit 
the use of a syringe for rapid administration. This 
system works well; there is little clot and no stoppage 
of flow due to it. Furthermore, it is certain that 
there will be no trouble from minute pulmonary in- 
farcts. Shortly after the inauguration of the bank, 
we began to use these filters on the commercial dried 
plasma then being administered in the hospital and 
cut the reactions down from a fair degree of fre- 
quency to a rare one. There are one hundred sterile 
filter sets on hand at all times in case of civilian 
disaster, such as a fire or a bombing. 

There is a charge of $25 for the plasma, the same 
as for blood, but we are far more liberal in giving 
it out to patients who can neither' replace it nor re- 
pay us. This is done because plasma is considered 
in large measure a byproduct. In case of disaster 
its administration is given free. 

Records and Reactions 

The tags on the plasma and whole-blood flasks 
give the final record of what happened to the blood 
and are filed with the donors’ cards. From time 
to time there are brought up to date the number of 
rejected donors and the reasons for rejection, the 
number of bloods used for plasma, the whole bloods 
given and the reactions. An attempt is made to find 
the reason for the reaction in each case, particularly 
in serious ones; for this purpose the facilities of the 
Blood Grouping Laboratory are available. To date, 
the percentage of reactions since the installation of 
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r * the metal sieves has remained constant at 6.3 per 
Kr cent. This includes 1.2 per cent of serious reactions 
tfi. as evidenced by high fever and chill, 1.5 per cent of 
e) minor chill and temperature reactions probably due 
u to foreign matter in needles, bottles or tubing, 2 6 
c P e t cent explicable on an anaphylactic basis, and 
■- 1 per cent of a vague class of complaints, many of 
Z which are coincidental with, rather than caused by, 
transfusion. These figures are based on the first 
hmr thousand transfusions after a preliminary 
, t survey. There was 1 patient with serious post- 
„ transfusional oliguria who died on the operating 
* table. This was thought to be a case of an anti- 
Rh hemolytic reaction. The death occurred prior 
to the present system of Rh determinations. 


Conclusion 

The methods and rules used by the blood bank 
of the Massachusetts General Hospital have been 
derived partly from the experiences of others and 
partly from our own experiences. They form a work- 
able system that may, and we hope will, help other 
hospitals to set up blood banks or to iron out the 
many difficulties into which such institutions run. 
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DIET IN PREGNANCY 
Charles Leavitt Sullivan, M.D.* 

BROOKLINE, MASSACHUSETTS 


\X7’ARTIME rationing of foods and the difficul- 
* ' ties encountered in purchasing a selection of 
unrationed foodstuffs present a serious problem from 
the nutritional standpoint to the pregnant woman 
and her developing fetus. Various surveys 1, 2 in the 
past have shown relative dietary deficiencies directly 
paralleling economic status, but the present emer- 
gency places all women in the same category. The 
relation between the pregnant woman and the fetus 
’is one of aggressive parasitism on the part of the lat- 
ter, all its requirements being taken from the 
maternal organism. Eugenically the parturient state 
calls for the very best, from a nutritional standpoint, 
that the civilized state can present, so that the 
growing fetus will have available the maximum and 
optimum material essential to assure generations 
free from anomalous deficiencies of growth, as in the 
teeth, female pelvis and so forth, without extracting 
too great a toll from the parent host. It is the ic- 
sponsibility of the physician conducting prenatal care 
to make every effort to ensure the physical stamina 
and constitutional adequacy of the newborn infant. 

The well-defined clinical syndromes of specific 
dietary deficiencies are too well known to require 
elaboration and are not common in obstetrics, al- 
though occasionally reported in the literature. 3 
The vast majority of deficient nutritional states, 
however, do rfot reach levels productive of a clinical 
syndrome, but rather present a myriad of bizarre 
Complaints that too often are dismissed by the 
attending physician with a mild sedative or explained 
* wa 7 0, t a psychoneurotic basis. Thus, in 84 per 
Cent of cases Williams and Fralin 1 found that such 
common complaints as nausea and vomiting of early 
pregnancy and easy fatigability, numbness and 

visiting obstetrician and visiting obstetrician t 
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muscle spasm in late pregnancy were associated with 
below-standard consumption of vitamin B. 

It is generally agreed that the average pregnant 
woman engaged in domestic affairs requires approxi- 
mately 2500 calories a day to carry on her increased 
metabolic activities. 4 ' 6 This figure varies between 
2000 and 3000 calories for the average woman of one 
hundred and twenty to one hundred and fifty pounds, 
depending on the state of her nutrition at the onset 
of pregnancy. Thus, although in the vast majority 
of cases it is prudent to restrict weight gain during 
pregnancy to 20 to 25 pounds, some women prior to 
conception are below average minimal standards for 
height and weight, and in them the parturient state 
with its general enhancement of metabolic activity 
and relief of psychoncurotic tension brings about an 
opportunity to correct long-standing imbalance be- 
tween height and weight. The reverse is of course 
true in obese women, and their diets should be 
accordingly restricted from a caloric standpoint. 
Studies by Waters® indicate that a weight gain of 
over 22 pounds is retained post partum in 60 to 80 
per cent of cases, except in hydropic patients. It is 
of course important to distinguish carefully between 
hydropic and stereoplastic weight gain, both from the 
dietary viewpoint and from that of active prophy- 
laxis against impending toxemia. The growth of the 
fetus is parasitic, ‘and most obstetricians believe that 
the weight of the fetus cannot be controlled by that 
of the mother unless the latter be placed on starva- 
tion rations. Adair 7 and others found the growth of 
the fetus to be independent of the intake of fats and 
carbohydrates if the total calorics were adequate. 
Intrauterine deficiencies affecting the fetus — for 
example, rickets — may be produced by starvation and 
depletion of maternal mineral reserves, as pointed 
out by Maxwell, Hu and Turnbull, 8 Rector 9 and 
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others. Sontag 10 believes that scurvy tends to appear 
early and in a malignant form in children whose 
mothers suffer from vitamin deficiencies. 

Attempts have been made to correlate deficient 
diets with the major and minor complaints of preg- 
nancy, with results that are not conclusive at this 
time. Ebbs et al. 11 found a high incidence of mis- 
carriage, stillbirths, prematurity and minor com- 
plications in pregnant women on deficient diets, but 
Williams and Fralin 1 were unable to find a direct 
correlation, admitting, however, that such defects 
might not be present until a later date when the full 
histories of the child and mother were available. 

The essential elements in an obstetric diet are pro- 
tein, fats, carbohydrates, calcium, phosphorus, iron, 
iodine and the vitamins. With adequate amounts of 
these elements all the requirements will be ade- 
quately met. Furthermore, the use of sodium chlor- 
ide should be restricted. 

Protein. Protein, both animal and vegetable, in 
quantities of 80 to 100 gm. daily, is at long last 
recognized as an essential for the obstetric patient. 
In the past, fear of kidney complications or the 
presence of kidney disease has caused a restriction in 
protein consumption, with a resultant deficiency 
syndrome of anemia, loss of muscle tone, edema and 
lowered resistance. In late pregnancy the maternal 
organism stores over 100 gm. of protein daily in an- 
ticipation of labor and lactation. 

Fats. These are also required in quantities of 80 to 
100 gm. daily and are utilized primarily for energy 
and for enhancing the utilization of vitamins. - - 
Carbohydrate. This is the basic food element that 
allows the greatest latitude in varying consumption to 
control adequate caloric intake. It is estimated that 
100 to 300 gm. daily is necessary to provide energy 
for the mother and easily assimilable food for the 
fetus. Whereas protein consumption may be placed 
at a minimal level to assure the essential elements, 
carbohydrate intake may be varied to suit the caloric 
requirement in relation to excessive weight gain. 
Carbohydrates are the most easily obtained food- 
stuffs in rationed and wartime diets, and therefore 
may easily assume too great a percentage of the total 
caloric intake. This is important, as pointed out by 
Becker et al., 12 since increased amounts of thiamine 
chloride are necessary when the carbohydrate con- 
tent of the diet is raised. 

Calcium and phosphorus. Calcium intake in preg- 
nancy should attain levels of 1.5 to 2.0 gm. daily. 
The calcium-phosphorus ratio and metabolism are 
extremely important, and failure to maintain them at 
desired levels leads to complaints of cramps, insom- 
nia and headaches. Deposition of calcium in the fetal 
bones begins at the fourth month and continues to 
term, with increased demands from the seventh 
month on, so that at term the fetus contains approx- 
imately 24 gm. of calcium. 13 Dental authorities do 
not believe that this demand on the mother is pro- 
ductive of tooth decay, as was formerly thought, but 


it is recognized that marked calcium deficiency may 
lead to postpartum hemorrhage due to uterine atony. 
Hart and Noble 14 advocate the intravenous use of 
calcium in such situations. 

Iron. The daily requirement of iron varies be- 
tween 20 and 30 mg., depending on the state of the 
blood at the time of conception. It has been shown 
by Hunscher 15 that hemoglobin levels parallel ade- 
quacy of iron in the diet. The relative amount pres- 
ent in the maternal organism varies with changing 
fluid levels, but it is known that at term the placenta 
and fetus contain approximately 900 mg. of iron, so 
that the absolute demand is constant. 

Iodine. In this part of the country one need not 
be concerned with the intake of iodine as in endemic- 
goiter belts, but the intake may be assured by the use 
of iodized table salt in selected cases. 

Vitamins. The daily requirements of the vitamins 
are difficult to determine because of the multiplicity 
of their effects on the human organism. They are 
estimated on the basis of the smallest amount that 
will prevent visible and recognizable symptoms o 
deficiency, with an added safety factor to cover indi 
vidual variations. Vitamin A is important to pro 
mote growth and fertility and for the maintenance 
of epithelial tissue. Its effect on visual purple is tvel 
known. It is estimated that 6000 to 9000 interna 
tional units is required daily. Chief among the re 
quirements of the vitamin B complex is that o 
thiamine chloride, and its adequate intake wil 
ensure the intake of sufficient amounts of the remain 
der of the complex. Insufficiency of thiamine chlor 
ide is known to cause undue fatigue, loss of appetit 
and other gastrointestinal upsets, headaches am 
mild neuritis. The importance of this vitamin con 
cerns every cell in the body rather than any on 
organ or system. The daily requirement varies be 
tween 1.0 and 1.8 mg. of thiamine chloride. Vitami 
C requirements are met by an intake of 1500 inter 
national units or 50 to 100 mg. of ascorbic acid daily 
Vitamin C is concerned with the cementing of intra 
cellular material, and deficiencies are manifest i 
clinical and subclinical scurvy, the teeth, lack c 
resistance to infection and predisposition to brai 
hemorrhage in the fetus. Ley 18 states that vitamin < 
stimulates the production of corpus luteum hoi 
mone. Vitamin D regulates the utilization of calciur 
and phosphorus. The daily requirement varies b< 
tween 600 or 1000 international units. 

Sodium. The sodium balance in pregnancy 
usually positive and more than adequate for feti 
needs. Restriction of sodium chloride is advisabh 
there should at least be limitation of its use to cookin| 
with absolute prohibition of its use at table. This 
advisable both because of its relation to fluid retentio 
and toxemia and because, as pointed out by Wadlow 
and Pomerance and Daichman, 17 depletion of ro: 
ternal salt leads to a shorter and easier labor, pro! 
ably owing to dehydration of the cervix and uteru 
leading to more efficient and effective contraction 
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With an understanding of the requirements of the 
maternal organism and the demands made on it by 
the growing fetus, one can appreciate the fact that the 
one variable concerned is the total caloric intake. 
Rationing and the difficulty of securing foodstuffs are 
not important from this standpoint because of the 
ease in securing carbohydrate. Adequate supplies of 
the essentials are, however, at times difficult to se- 
cure, and it behooves the physician to instruct his 
patients concerning them, and to advise them to 
make every effort to obtain the essential nutrients 
by wise use of their rationing points. Every woman 
should be advised to include the following in her 
daily diet: 

One quart of whole milk. 

Two medium-sized oranges, three or four medium-sized 
v apricots, four or five medium-sized stewed prunes or 
8 ounces of tomato juice. 

One egg. 

Two to three servings of whole-grain or enriched bread 
or of cereal. 

Two tablcspoonfuls of butter or fortified margarine. 

One serving of meat, fish, poultry or cheese, with liver or 
other organ meat once a week. 

One or more cupfuls of fresh vegetables, including one 
green or yellow vegetable in addition to potato. 

It is an accepted fact that foods vary in their 
nutritive values with storage, handling, cooking and 
preserving. From the standpoint of nutrition, liver 
is the richest of all meats in combined nutritive 
values. One serving of it contains more vitamin A 
and riboflavin than does a serving of any other nat- 
ural food. It is an excellent source of iron, protein 
and thiamine, and even when cooked provides a fair 
amount of vitamin C. Vitamin B is water soluble 
and is readily destroyed by heat and by the addition 
of alkali to the cooking water. Since green vegetables 
and potatoes are good sources of thiamine before 
cooking, correct cooking practices should be used to 
preserve the vitamin in the cooked product. Since 
thiamine cannot be stored in the body, it is daily 
necessary to eat foods containing adequate amounts 
pf it. Refinement is the enemy of thiamine, which 
is found in all living tissue; whole-wheat cereals, 
beans, pork, beef, liver and chicken are perhaps the 
richest sources. If care is taken to' use whole-grain 
products, enriched and restored cereals, beans, peas 
a nd meats and to see that food is not overcooked, a 
deficiency of thiamine will not occur. Vitamin C is 
readily destroyed by heat; thus it is best taken in the 
form of raw vegetables and fruits. This vitamin, 
hke vitamin B, is not stored in the body, is water 
soluble, and is readily destroyed by an alkali 
medium. Owing to'the presence of 7-dehydrocholes- 
terol, a fatlike substance, 19 in the body and to the 


effect of the ultraviolet rays of the sun, the afore- 
mentioned chemical substance is changed to vitamin 
D. Vitamin D is one of the vitamins that can be 
stored in the body, and when daily exposure to the 
sun and dietary intake causes the formation of more 
than is needed, the excess is naturally stored. With 
the presence of ultraviolet rays, either natural or 
artificial, the manufacturing and storage process is 
continuous. Thus, daily periods of sunning will help 
to attain adequate amounts of this vitamin, but the 
pregnant woman should supplement her vitamin D 
intake with one of the fish-liver oils. .This may be 
taken in concentrated form with -dicalcium phos- 
phate, thus ensuring adequacy of the calcium intake 
as well as of that of vitamin D. Iron should be in- 
cluded in the diet in proprietary form as indicated, 
the actual amounts being determined by blood stud- 
ies at the time of the first visit and during the last 
trimester. 

Summary 


The daily dietary requirements of the average 
pregnant woman are reviewed, and a basic list is 
presented of food elements that with minimal supple- 
mental additions will provide for an adequate normal 
nutritive relation between the pregnant woman and 
the fetus. 


1101 Beacon Street 
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CLINICAL NOTE 


RUPTURE OF A LEFT TEMPORO- 
SPHENOIDAL BRAIN ABSCESS 
INTO THE VENTRICLE 

Report of a Case, with Recovery 

Louis E. Wolfson, M.D. 
boston 

R UPTURE of a temporosphenoidal abscess of the 
brain into the lateral ventricle is an event that 
has rightly been considered fatal. The recording of 
such an occurrence by roentgenograms during life, 
together with complete recovery following the use of 
one of the sulfonamide drugs, warrants the report of 
the present case, especially since no similar case 
report has been found in the literature. With increas- 
ing use of the sulfonamide drugs it is reasonable to 
expect recoveries in similar cases. 

Report of Case 

v 

M. K., a 56-year-old, totally blind piano tuner, was first 
seen on January 8, 1943. He had been blind and had had a 
chronic mastoiditis on the left ever since the age of 5, follow- 
ing an attack of scarlet fever. Ten days before consultation 
he developed an upper acute respiratory infection that was 
followed by an exacerbation of the mastoiditis. Two days 
before, a left-facial paralysis developed. The patient had 
been given 4 gm. of sulfadiazine daily for the last 3 days. 

Examination showed a pulsating discharge of the left 
middle ear with complete left-facial paralysis. The nose, 
throat and right eardrum were essentially normal. There 
was no tenderness in the mastoid areas. The neck was some- 
what rigid, and a definitely positive Kernig test was ob- 
tained. There was no sensory aphasia. 

The patient was referred to the Beth Israel Hospital, where 
x-ray films showed a sclerosed left mastoid process with no 
evidence of bone destruction. A lumbar puncture showed 
clear fluid, with a pressure of 250 mm. of water; a cell count 
showed 42 fresh and 3 crenated red cells and 89 white cells, 
with 26 polymorphonuclear leukocytes, and 63 lymphocytes. 
The usual postauricular radical mastoid operation was per- 
formed on January 11. A thick cortex was- found, and the 
antrum contained foul granulating tissue under apparent 
pressure. Some cells along the facial canal were broken down 
and filled with granulating tissue and pus There was a small 
area of erosion in the area of the tegmen antri 1 cm. in diame- 
ter, which was removed. The dura in this area appeared 
normal except for slight thickening. Cultures of material 
from the mastoid area showed Staphylococcus albus and a 
nonhemolytic streptococcus. The postoperative course was 
normal, and there was motion of the left angle of the mouth 
2 days later. Sulfadiazine was given in a dosage of 6 gm. 
daily, the blood level being maintained at about 7 mg. per 
100 cc. 

. On January 15, 5 days postoperativcly, there was a slight 
rise in the temperature and the patient appeared to be some- 
what drowsy. There was a definite loss of motion in the 
right arm and leg. The patient was sent to the operating 
room and a lumbar puncture was done. This showed a pres- 
sure of 250 mm. of water; the white-cell count of the fluid 
was 110, with 30 polymorphonuclear leukocytes and 80 
lymphocytes, and the red-cell count 74. The mastoid was 
reopened and the area of the tegmen antri was widely ex- 
posed, leaving an area 2.5 cm. in diameter exposing the dura 
in this area. The dura felt tense, and granulating tissue was 
present. It was incised, the brain was incised, and a cannula 
was inserted for a distance of 3 cm., when foul-smelling, thick, 
creamy pus was obtained. A semirigid rubber catheter was 
inserted until it seemed that the bottom of the abscess was 
reached. The outer part of the catheter was split and sutured 


to the scalp in this area. Cultures of the pus showed Stath 
aureus, diphtheroids and a nonhemolytic streptococcus Half 
an hour after the patient was brought back to his room, the 
stupor had disappeared and most of the paralysis of the right 
arm and leg had cleared. Recovery was uneventful except 



Figure 1. Roentgenogram Showing Lipiodol in the 
Sinus Tract and Left Ventricle. 


for a sharp rise in temperature on January 28, at which tire 
the temperature rose to 104 °F. The dressings, and cathct 
were changed and the sulfadiazine level, which had bet 
maintained between 9 and 10 mg. per 100 cc., was increast 
by the use of sodium sulfadiazine intravenously. On tl 
following day the sulfadiazine level was 13.9 mg. The ten 



Figure 2. Roentgenogram, Taken with the Patient 
Face Down and Showing Lipiodol in the Sinus Tract 
and Both Anterior Horns, and Air and Droplets of 
Lipiodol Scattered Through the Left Ventricle. 

perature returned to normal, and the postoperative corn 
was uneventful except for the discharge, which had becor 
watery with a small amount of visible pus 

One week later, it was decided to ascertain the size of t 
cavity. At the suggestion of the roentgenologist, lipiodol 
(about 5 cc.) was inserted in the cavity through the catheter 
until there was an overflow. X-ray films were taken imme- 
diately, the report being as follows: 

. A.sinus tract was visualized extending first in the direc- 
tion of the tube. It was 0.5 cm. in width and irregular in 
contour. The oil had entered the inferior horn of the left 
ventricle from. its lowermost medial aspect and it was first 
seen filling this lower horn (Fig. 1). After some time it 
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shifted throughout the ventricular system and there was 
onl> a faint coating in the left lower horn Stereo x-rays 
taken in the anteroposterior and left lateral positions 
revealed additional facts as follows In the face-down 
position, a larger amount of the oil occupied the left an- 
tenor horn A group of droplets was seen in the right an- 
terior horn (Fig 2) The left posterior horn was filled with 



Ficure 3 Roentgenogram Shoeing Lipiodol in the 
/Interior Horn, posterior Horn and Sinus Tract, and Air 
and Lipiodol in the Temporal Horn 


a,r ’ „ an< ? were several small lipiodol droplets and 

small air-filled spaces that could not be identified The 
lateral view taken in the left position showed about the 


same distribution of oil (Fig. 3). There was air filling of 
the dilated right lower horn 

Recovery w r as uneventful Further x ray films showed 
lipiodol at the base of the spinal column. The catheter was 
gradually shortened and the sulfadiazine gradually dimin- 
ished 1 he catheter was finally removed, and the patient was 
discharged on February 8 X-ray films taken on March 19 
showed small droplets of lipiodol in both the lower and 
posterior horns and along the basal cisternas There was 
no evidence of intracranial air 

In May the patient returned to his work and has continued 
well to the present writing. 


Comment 

Abscess of the brain secondary to a chronic mas- 
toiditis is always a grave event. Many cases go undi- 
agnosed and terminate fatally hefore appropriate 
therapy can be given. In the present case, although 
the diagnosis was evident and surgery had been 
performed, development of sudden hemiplegia led to 
the diagnosis of the extension of the abscess into the 
brain tissue. The abscess was drained, following 
which lipiodol injected into the cavity showed con- 
nection of the abscess with the ventricle. It appears 
that the use of a high concentration of sulfadiazine 
probably checked further spread of the infection. 

Rupture of such an abscess into the ventricle is 
extremely rare, and is generally seen only at autopsy. 
X-ray studies of such an event in life have not here- 
tofore been made. 

113 Bay State Road 
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BLOOD BANKS AND BLOOD TRANSFUSION* 
Joseph I\ Ross, M.D.f 
boston 


T3L00D transfusion and the use of various blood 
-L-J derivatives are among the most useful and com- 
monest forms of therapy. The recent great increase 
in the use of transfusion therapy has been due largely 
to the increasing recognition of the benefits to be de- 
rived from administration of blood or plasma in a 
wide variety of diseases, to the practical develop- 
ment of blood banks, which have made the adminis- 
tration of blood and plasma extremely simple and 
economical, and to the need of the military services 
for plasma and blood. Each of the numerous prepa- 
rations of blood and plasma now available — un- 
modified blood, fresh citrated blood, blood stored in 
■various mixtures of citrate and glucose, suspensions 
°f erythrocytes, refrigerated plasma, frozen plasma, 
desiccated plasma and various preparations of puri- 
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fied albumin and globulin — has certain advantages 
and certain limitations that make it especially useful 
in some conditions but unsatisfactory in others. 
Transfusion of blood or plasma is often of value in 
the following diseases* anemia; hemorrhagic diseases; 
hemorrhage, shock and burns; hypoprotcinemia and 
infections. The preparations most satisfactory in 
the treatment of each of these conditions will be dis- 
cussed, as well as the necessary precautions and the 
commoner transfusion reactions. 

Several excellent books dealing with blood trans- 
fusion and blood banks have appeared during the 
last few j'ears Kilduffc and DeBakcy 1 have thor- 
oughly reviewed the entire literature of transfusion 
and present excellent practical information on the 
establishment and operation of a blood bank. 
Wiener 2 has again revised his classic monograph, 
Blood Groups and Transfusion t and has added valu- 
able chapters on the Rli factor and on the use of 
stored blood Mudd and Thalhimer 3 have edited a 
collection of papers on the theoretical and practical 
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aspects of blood and blood-substitute therapy that 
summarizes most of the important American con- 
tributions on these topics. Riddell 4 discusses the 
practical details of transfusion therapy. 

Anemia 

The use of transfusion in the treatment of anemia 
is directed toward increasing the oxygen-carrying 
capacity of the blood and is achieved by supplying 
physiologically functional erythrocytes to the recip- 
ient. In certain cases of acute hemolytic anemia, 
in patients who have sustained a large and rapid loss 
of blood from hemorrhage, and in some acute types 
of bone-marrow depression transfusion is often a 
life-saving, emergency procedure. In certain chronic 
hemolytic anemias, and in patients with chronic 
bone-marrow depression (aplastic anemia, myeloph- 
thisic anemia, uremia and hepatic disease), trans- 
fusions may sustain life for months and occasionally 
years. Fortunately, the anemias most frequently 
encountered — iron-deficiency anemia and per- 
nicious anemia — usually respond rapidly to iron or 
liver-extract therapy, and transfusion in such cases 
is rarely necessary, even when the red-cell count falls 
to levels as low as 1,000,000.® Preoperative and 
postoperative transfusions are of considerable value 
in anemic patients who must undergo immediate sur- 
gery and in those in whom considerable blood loss 
may occur. Such transfusions aid in the prevention 
of shock and shorten the convalescent period. 

To be successful, the transfusion treatment of 
anemia must provide the recipient with functional 
erythrocytes that will survive during the acute phase 
of the disease. There is little doubt that erythro- 
cytes transfused immediately after withdrawal from 
a donor fulfill this requirement. Several investi- 
gators 6-8 have demonstrated the survival of trans- 
fused erythrocytes for periods of one hundred and 
twenty to one hundred and thirty days, and the 
clinical efficacy of transfusions of fresh blood is prac- 
tical proof that such cells survive during the critical 
periods of anemia. 

Considerable controversy has arisen concerning 
the relative merits of unmodified blood and citrated 
blood for transfusion purposes. 9 * 10 Although the 
administration of unmodified blood is more physio- 
logic than that of citrated blood and in skillful hands 
apparently produces slightly fewer reactions, it re- 
quires an exacting technic and always carries the 
danger of introducing blood clots or air emboli into 
the veins of the recipient. From a practical stand- 
point, the use of citrated blood is much more con- 
venient, safer and just as satisfactory therapeuti- 
cally. 14 Sodium citrate is relatively nontoxic, since 
6 to 8 gm. may be injected intravenously during a 
ten-minute period without producing symptoms, 12 
and larger quantities may be given over longer 
periods of time without ill effect. It is rapidly oxi- 
dized and excreted, 90 per cent being removed from 


the blood within ten minutes. 13 Transfusions of eve 
large amounts of citrated blood are not likely t 
produce symptoms of citrate toxicity, since tli 
citrate contained in 2500 cc. of citrated blood (6.2 
gm.) is less than the toxic dose, and furthermore, 
considerable amount of the citrate is metabolize 
during the time required to administer this volun 
of blood. 

Sodium citrate exerts little or no effect on tl 
post-transfusion survival of erythrocytes providi 
citrated blood is administered to the recipient with 
a few hours of the time it is withdrawn from t! 
donor. 6-8 * 14 Longer storage, however, exerts ; 
extremely deleterious effect on erythrocytes, t 
post-transfusion survival of such cells varying i 
versely with the length of time that the blood 
stored. 7 * 8 * 14 * 15 Eighty per cent of the erythrocyt 
of citrated blood stored for seven days or longer J 
destroyed within twenty-four hours after trai 
fusion, 8 * 14 and consequently such blood is quite ii 
satisfactory for use in the treatment of anem 
Furthermore, transfusions of blood stored for t 
long a time may actually be dangerous because 1 
hemolysis of the transfused cells is sometimes 
rapid that hemoglobinemia and hemoglobinu 
occur. 16 * 17 

Rous and Turner 18 observed that the addition 
glucose to citrated blood decreased its tendency 
undergo spontaneous hemolysis and presumal 
prolonged the survival of stored cells in vivo af 
transfusion. The large volume (1666 cc.) of this rr 
ture and the amount of sodium citrate (12.6 gi 
required for the preservation of 500 cc. of bk 
make impractical the use of this preservative, 
though it preserves erythrocytes fairly well. 16 ’ 1! 
During the last ten years, under-the stimulus of ' 
and the rapidly developing civilian blood-bank sc 
ices, an intensive search for better erythrocyte f 
servatives has been carried on in most civilized co 
tries. The greatest stumbling block encountered 
these studies has been the difficulty of assessing 
value of any given preservative. Numerous in vi 
studies of blood preservatives have been made,' 
but these appear to have little positive value in 
dicating the probable behavior of erythrocytes a: 
transfusion. It has now been established fa 
definitely that the prevention of in vitro hemoly 
the preservation of relatively normal fragility 
hypotonic saline solutions, various lytic agents '<■ 
trauma, the maintenance of relatively normal 
tassium and phosphate concentrations within 
cells and a normal pH have little significance in 
dicating the length of survival of stored cells a 
they are transfused. 7 * 16 > 20 ’ 28 Unfortunately, n 
investigators of cell preservatives have emplo 
one or more of these criteria in evaluating the 
cacy of their preparations, and have failed to 
them to the only test that is of actual significanci 
that is, the survival in vivo of the stored ery throe; 
after transfusion. 
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Attempts to determine on a quantitative basis 
the actual length of survival of transfused cells have 
been made with differential agglutinating tech- 
nics 6 ' 8, 16, 29 and with the use of radioactively 
labeled erythrocytes. 14 * 17,30 Although both methods 
are subject to criticism, it is apparent from such 
studies that cells can be stored in glucose-citrate 
mixtures for at least two weeks, with an expected 
survival of 80 to 90 per cent of the transfused cells 
for at least forty-eight hours after transfusion. A 
glucose-citrate mixture buffered with sodium phos- 
phate to a pH of 7.4 has been recommended by 
Denstedt and his associates 29 and appears to be one 
of the most satisfactory preservatives studied. 

Although this preservative is satisfactory for use 
in civilian blood banks, it has not as yet been de- 
veloped sufficiently to allow shipment of whole blood 
to the battlefronts. Consequently, to supply the 
military services with a blood substitute plasma 
must still be separated from blood and the erythro- 
cytes discarded. Attempts are being made to salvage 
these discarded erythrocytes and to make them 
available for transfusion purposes. They have been 
resuspended in various saline and glucose solutions 
and administered to patients in the same way that 
whole-blood transfusions are given. 51 * 82 Therapeutic 
response to such erythrocyte suspensions has ap- 
parently been about the same as would have been 
achieved from administering erythrocytes preserved 
m citrated blood for the same length of time. Such 
suspensions do not prolong the allowable preserva- 
tion period of erythrocytes, but they do allow the use 
of waste red cells from plasma-processing centers. 
Erythrocytes'stored in blood banks are as a rule 
unsatisfactory for transfusion purposes by the time 
the plasma is separated from them, and resuspen- 
ston of such old cells in the fluids so far studied can- 
not be expected to restore their potentiality of post- 
transfusion survival. 

The interesting possibility exists that the break- 
down products of transfused erythrocytes accelerate 
the production of new red cells by the bone marrow, 
ptuz, Hahn and Bale” observed that radioactive 


administration of the required amounts are too great 
to justify their clinical use, and in spite of their 
capacity to combine with and liberate oxygen 37 it is 
unlikely that they can ever be expected to replace 
or even supplement the physiologic activity of 
erythrocytes. 

In summary, if it is desired to supply functional 
erythrocytes to a recipient, fresh citrated blood is 
probably the most desirable preparation to use, but 
citrated blood stored not longer than two days can 
be used, and blood stored in glucose-citrate mix- 
tures for one or two weeks may also be satisfactory. 

Hemorrhagic Diseases 

Transfusion is the only effective treatment for 
se\eral types of hemorrhagic disease, and is still of 
considerable value in the control of several other 
types for which more specific therapeutic measures 
are now available. It is used in these diseases to 
supply some substance that is essential for the proper ' 
functioning of the clotting or hemostatic mecha- 
nisms but that is decreased in amount or absent in 
the diseased patient. The classic theory of blood 
coagulation is still of considerable aid in considering 
the hemorrhagic diseases from a therapeutic view- 
point, although it is undoubtedly oversimplified and 
should not be accepted too literally. 

Prothrombin 4-Thromboplastin +CaIc5um->. Thrombin 
(in plasma) (in platelets, tissues (in plasma) (in plasma) 
and possibly plasma) 

Fibrinogen 4-Thrombin >■ Fibrin 

(in plasma) (clots) 

Interference with any one of these factors delays or 
prevents the clotting of blood, but from the practical 
clinical standpoint disturbances of only two of these 
factors — prothrombin and thromboplastin — are 
encountered. 

Prothrombin deficiency is now known to be the 
cause of hemorrhagic disease of the newborn, and of 
the hemorrhagic states encountered in cases of bil- 
iary obstruction and of severe liver damage and in 


Ir °u liberated from erythrocytes by acetylphenyl- diseases of faulty absorption of fat and the fat- 
hydrazine hemolysis was rapidly reutilized for the soluble vitamins — for example, sprue and ulcera- 
synthesis of new hemoglobin. Ross and Chapin 14 tive colitis. The anticoagulant drug dicoumarin 
found that although transfused red cells might be produces its effect by depressing the formation of 
rapidly destroyed, the hemoglobin iron of these cells prothrombin. Parenteral administration of vita- 
quickly reappeared in newly formed erythrocytes, min K controls many of these conditions, but it does 
a ud the rate of reutilization of this hemoglobin iron not elevate the plasma prothrombin or control a 
' v ®3 much more rapid than it would have been if iron hemorrhagic tendency if liver damage is severe. 38 
a ]one had been given by injection. These observa- Furthermore, the latent period before the effect of 
tl °ns suggest that even though donor erythrocytes vitamin K can become manifest and decrease the 
are broken down a few days after transfusion, they bleeding tendency is occasionally too long, even in 
J° a y furnish easily utilizable building stones for the patients with normal hepatic function. In such 
formation of new red cells. cases transfusion of blood or plasma is the only effec- 

Solutions of hemoglobin have been advocated as tive means of increasing plasma prothrombin, and 
a Substitute for blood, 34 and Amberson and his asso- if administered in adequate amounts these sub- 
ciates, 33, S8 have been able to maintain life in oats stances will control even the severest cases of 
W| th such solutions. The hazards associated with the prothrombin deficiency. 39 
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It is important to remember, however, that pro- 
thrombin is a labile substance and is rapidly de- 
stroyed in alkaline solutions 40 and in blood or plasma 
kept at room temperatures. Prothrombin activity 
is lost more slowly at 4°C., 41-43 and plasma separated 
from freshly drawn blood and frozen immediately 
maintains most of its prothrombin activity for 
several months. 44 Prothrombin is also preserved in 
desiccated blood plasma, but is destroyed during 
reconstitution if the reaction of the solution is not 
maintained near neutrality. 40 Reconstitution of 
desiccated blood plasma with a 0.1 per cent solution 
of citric acid instead of with distilled water keeps 
the reaction of the plasma near neutrality and main- 
tains a satisfactory prothrombin content. 

The greatly prolonged clotting time encountered 
in hemophilia is now known to be due to a de- 
ficiency of thromboplastin. It was formerly believed 
that this deficiency was due to abnormal resistance 
of the blood platelets, which were supposed not to 
break down and liberate thromboplastin in the nor- 
mal fashion. 45 It now appears that a more important 
deficit exists in the plasma itself. Patek and Stet- 
son 46 and Lozner, Kark and Taylor 47 demonstrated 
the efficacy of platelet-free normal human plasma in 
reducing the coagulation time of hemophilic blood, 
both in vitro and in vivo, and showed that plasma 
from hemophilic subjects contains decreased amounts 
of this active thromboplastin-like substance. Sub- 
sequent investigations by Taylor and his asso- 
ciates, 48-50 have shown that normal plasma con- 
tains a so-called “globulin substance” effective in 
accelerating blood coagulation in cases of hemo- 
philia. This substance is apparently quite stable 
and is well preserved in blood or plasma kept at 
4°C. and in frozen and desiccated plasma. Injec- 
tions of any of these preparations usually serve to 
prevent or control the hemorrhages of hemophilic 
patients. Purified preparations of globulin sub- 
stance 51 and of rabbit thrombin 52 have also been 
prepared that have been efficacious as local hemo- 
static agents in normal as well as in hemophilic 
subjects. 

Except for splenectomy, transfusion of fresh blood 
is the only procedure of specific therapeutic value in 
patients with thrombocytopenic purpura, and occa- 
sionally even fresh blood fails to reduce the bleeding 
time or to allay hemorrhage in this disease. The 
characteristic marked reduction of platelets does 
not interfere with the clotting mechanism itself, but 
is responsible for the failure of the clot to retract, 
and perhaps for the prolonged bleeding time. The 
exact relation between the capillary abnormality 
existent in this disease 63 and the decrease in blood 
platelets is obscure, but as a rule transfusion of fresh 
blood does increase the platelets of the recipient and 
decrease the bleeding time. 54 There is little difference 
in this respect between the efficacy of unmodified 
blood and that of fresh citrated blood, but injections 
of stored bank blood or plasma have been shown to 


have little effect in controlling the hemorrhaj 
tendency, probably because of the rapid degenei 
tion of the blood platelets in stored blood. 55 

Hemorrhage 

The plasma and erythrocytes lost during act 
hemorrhage are best replaced by transfusions 
blood, although plasma may be used if the loss of r 
cells has not been excessive. In cases of extrei 
blood loss in which the hemoglobin concentrati 
has fallen to extremely low levels blood should 
used, since administration of plasma will furtl 
dilute the remaining cells and precipitate or agg 
vate tissue anoxia. 56 In treating patients w 
hemorrhage it is essential to combat or prevew 
reduction in the effective blood volume before act 
shock occurs, and transfusion must never be dela) 
until the blood pressure begins to fall or signs 
tissue anoxia appear, since it is far easier to prev 
the onset of shock than it is to treat it once it 
developed. 57 

The belief that transfusion of blood in cases 
gastrointestinal bleeding may raise the blood pi 
sure and actually “blow off” the clot from the ble 
ing site is erroneous. The rapid infusion of 500 cc 
blood within five or ten minutes produces an 
vation of blood pressure of only 10 mm. of mercur 
and Kordenat 59 demonstrated experimentally t 
such increase of pressure is inadequate to dislo 
recently formed thrombi from small arter 
Clinical experience has also proved that the tr£ 
fusion of blood in cases of bleeding duodenal ulce 
frequently a life-saving measure and does not ] 
cipitate a recurrence of hemorrhage. 60 

The transfusion of unmodified blood in the tn 
ment of hemorrhage has been advocated in 
belief that it is more effective than citrated bl 
in promoting coagulation and hemostasis, 
greater availability of citrated blood in blood ba 
and the rapidity and ease with which such blood 
be procured and administered in cases of emerge 
appear to outweigh the slight advantages claii 
for unmodified blood. 68 Theoretically, fresh bl 
may be more effective than stored blood becaus 
the degeneration of platelets and prothrombir 
the latter, but practically, stored blood is q 
satisfactory. 

Bleeding into the pleural or peritoneal cavity i 
be so excessive that shock is produced. Ai 
transfusion — the transfusion of this blood into 
patient’s veins — has been suggested as an er 
gency procedure. 61 The mortality from such tn 
fusions has been between 2 and 4 per cent, 61-63 d< 
usually being attributable directly to infusion of < 
taminated blood or of blood that has remained in 
peritoneal cavity for seventy-two hours or Ion 
Because of the danger of the procedure it shoub 
employed only in cases of extreme emergency w 
other blood or plasma cannot be obtained. 

{To be concluded) 
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CASE 30061 
Presentation of Case 

A twenty-three-year-old woman was admitted be- 
cause of swelling in the lower back of three months’ 
duration. 

The patient had been in excellent health until 
about eight months before entry, when she developed 
pain in the lower midback. This was severe only when 
she tried to bend, and it did not radiate. It lasted 
for about five months, improving slowly but steadily. 
Three months before admission she noted the gradual 
onset of swelling in the lower midback. The swelling 
increased in size, but there was no pain. She had 
no weakness in the back or legs or any other 
symptoms. 

One sister had arrested tuberculosis. 

Physical examination showed a well-developed, 
well-nourished girl in no distress. The heart was 
normal. Slight “wheezes” were heard in the right 
lung. The abdomen was normal. A cystic, fluctuant, 
soft mass measuring about IS cm. in diameter was 
found in the midlumbar region. No neurologic 
abnormalities were noted. 

The blood pressure was 100 systolic, 80 diastolic. 
The temperature was 98.6°F., the pulse 90, and the 
respirations 20. 

Examination of the blood showed a white-cell 
count of 11,300. The hemoglobin was 12.8* gm. per 
cent. The urine was negative. A blood Hinton test 
was negative,- and a blood Wassermann doubtful. 
A lumbar puncture showed initial pressure of 120 
mm. of water, with normal dynamics. Forty centi- 
meters of clear fluid was withdrawn, which con- 
tained 3 white cells and no red cells per cubic milli- 
meter; the total protein was 24 mg. per 100 cc., and 
the gold-sol curve 0000000000. A Wassermann 
test was negative. Pressure on the tumor gave no 
rise in the manometer. 

Roentgenograms of the spine showed destructive 
changes in the dorsal portion of the spinous process 
of th&iourth lumbar vertebra. This spinous process 
-^Iav^ telc '' n and , a PP eared to extend into the area of 
soft-vS^ dotsweiling. There was no evidence of in- 
volvcrn^f ^ the P eural arch > aside from the spinous 
process l^B Spf '^- <iU ' rn ^ ar verte ^ ra was intact. An 
• air myelogt^^h^L^ td the air column poorly out- 


lined in the lateral but clearly visible in the antero- 
posterior view. It was visualized only below the 
level of the fourth lumbar vertebra. The nerve 
sheaths were not filled. The cul-de-sac extended to 
the level of the second sacral segment and was normal 
in appearance. There was failure of closure of the 
spinal canal below the third sacral segment. No 
connection could be seen between the spinal canal 
and the mass posterior to the sacrum on the right 
side. 

On the tenth hospital day an operation was 
performed. 

Differential Diagnosis 

Dr. James B. A.yer: We are not told at what 
levels the lumbar puncture and the air myelogram 
were done. 

Dr. Jost Michelsen: They were both done at the 
same time. The needle was put in the interspace be- 
tween the second and the third lumbar vertebra. 

Dr. Ayer: Apparently there were two destructive 
areas, one in the lower sacral region and one in the 
spinous process of the fourth lumbar vertebra. Per- 
haps we should see the x-ray films. 

Dr. Laurence L. Robbins: These films were 
taken at the time of the air myelogram but with a 
different technic from that which would best demon- 
strate the soft-tissue mass. - 1 think we can make Jt 
out in this area. It apparently, extends from about 
the posterior margin of the spinous p'rocess of the 
second lumbar down to approximately the second 
sacral segment. There is definite destruction of the 
spinous process of the fourth lumbar vertebra, which 
is apparently at about the center of the mass. I do 
not believe that this is a congenital anomaly, but 
rather a destructive process. So far as the air myelo- 
gram is concerned, it is not a satisfactory examina- 
tion. I do not see any evidence of an inflammatory 
process encroaching on the spinal canal. There is 
evidence of congenital anomalies. The sacral hiatus 
is larger than usual, and there is incomplete fusion 
of the laminas of the first sacral segment, as well as 
an anomaly in the development of the articular 
facets of the third lumbar vertebra; but these things 
are of no practical importance. 

Dr. Ayer: In the transcription it says that the air 
column stopped below the fourth lumbar vertebra. 
Is that your interpretation? 

Dr. Robbins: As I said before, the air myelogram 
was unsatisfactory; but I think that there was air all 
through the lumbar canal. The only way one could 
be sure would be to stereoscope these films in the 
anteroposterior view. 

Dr. Ayer: Then the dogmatic statement “It was 
visualized only below the level of the fourth lumbar 
vertebra” is not borne out. 

Dr. Robbins: That is someone’s opinion who had 
the opportunity to stereoscope the films. I should 
think there was air going up to the first lumbar 
vertebra. 
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t)R. A YCR: A good deal depends on this point, and 
I should like to say that the experience of some of us 
with air myelograms has not been entirely satis- 
factory. I prefer Iipiodol. On the other hand, the 
members of a good many other clinics believe that 
they can outline a disk, which is something smaller 
than what we have here. So there is a difference of 
opinion in the interpretation of air myelograms 
We are told that the physical and neurologic ex- 
aminations were negative, except for a lump the size 
of a grapefruit in the midlumbar region. Therefore 
discussion must center primarily on this mass. It 
was said to be cystic and fluctuant, and there was 
no pain connected with it, except when she bent her 
back. It enlarged rapidly, although we need not 
assume that its growth was limited to three months 
— perhaps eight months is a more reasonable esti- 
mate. As no note is made we may perhaps assume 
that the mass was neither tender, discolored nor 
warm to touch. Nor are we told whether it was 
attached to the skin or deep structures. 

, From the evidence,* I think we can safely say that 
we are concerned with a rapidly growing mass situ- 
ated slightly to the right of the midline in the low 
lumbar region, which contained fluid but was non- 
inflammatory, and was not accompanied by gross 
destruction of the vertebras. Therefore, we can 
eliminate both pyogenic and tuberculous abscess, 
and also cancer originating in a vertebra. Tumors 
such as sarcoma and neurofibroma are firm and 
resilient, not primarily cystic, and may also be 
\ eliminated. By far the commonest fluctuant mass 
in this region is the meningocele, and the description 
given suggests this, although I miss the presence of 
the characteristic dimpling of skin and lanugo hair 
so characteristically seen. Nor is it likely that a 
meningocele, and even more likely a meningomy- 
elocele, would be present with no disturbance. of 
nerve function, particularly weakness and deformity 
of feet and bladder incontinence. Nor was there the 
characteristic lumbar defect in the spine Nor was 
there fluid in this mass that connected with the sub- 
arachnoid space. I am forced to consider the em- 
bryonal tumors that occur in this region. Chordoma, 
which I believe is always firm and gives a characteris- 
tic x-ray picture of wide, clear-cut destruction of the 
sacrum, seems unlikely, But dermoid cyst and. per- 
haps lipoma seem to answer the characteristics given. 
Both are associated with imperfections in the spine. 

Was the spinal canal invaded? From the original 
interpretation of the air myelogram we are led to 
believe a block existed at the level of the fourth 
lumbar vertebra, but review of the films by Dr. 
Bobbins fails to confirm this interpretation. Cer- 
tainly there was no clinical evidence of involvement 
°f the cauda equina, and yet we have often seen the 
lumbosacral canal filled with tumor • — especially 
lipoma — without clinical evidence of its presence. 

I therefore believe that the diagnosis that best fits 
*h' l 3 condition is a dermoid cyst,’ probably but not 


necessarily with attachment to the meninges through 
the imperfect spine; lipoma is my second choice. 

Dr. Maurice Fremont-Smith: May I ask 
whether cold abscess starting in the spine might not 
make this picture? You mentioned it, but you then 
hastily discarded it. 

Dr. Ayer: I threw it out rapidly and did not gi\ r e 
all the reasons. I think it is fair to assume that the 
mass had been there for eight months and, if tuber- 
culous, should have shown more spinal destruction 
than it did. Does not Pott’s disease start from the 
body rather than from the spinous process? Nor do 
I remember seeing it in the lumbosacral region. 
There was no fever. A sister had tuberculosis, but 
not the patient. Perhaps I threw out tuberculosis 
too nonchalantly but I do not believe that it is likely. 

Dr. Robbins: Is destruction of the spinous process 
frequent in lipoma or dermoid? 

Dr. Ayer: Not in lipoma. In dermoid cysts, how- 
ever, I believe that there arc rests in the spinous 
processes as well as in the lateral masses. That is 
a point in embryology of which I am not sufe. 

Dr. Robbins: Yes, I think there can be; but the 
thing that is impressive here is that it appears to 
have been a destructive process and not an ero- 
sive one. 

Dr. Ayer: That is the weak point in the argument. 

Dr. Robbins: I should expect to see erosion of 
the spinous process. 

Dr. Ayer; I rather wanted to have it a develop- 
mental defect. Perhaps it is unreasonable to say 
that I still wonder if it could have been originally 
a developmental defect because of the other anoma- 
lies that you have demonstrated. If I could have 
that leeway it satisfies me. Certainly an osteo- 
myelitis starting there would not give this picture. 

Dr. Robbins: It could give that appearance in the 
spinous process. 

Dr. Ayer: Yes, but hardly the rest of the picture, 
with the normal temperature and so forth. 

Dr. Benjamin Castleman: Dr. Kubik saw this 
patient before operation. 

Dr. Charles S. Kubik: I do not remember the 
case well except that I missed the diagnosis. Perhaps 
Dr. Michelsen remembers it. 

Dr. Michelsen: Several points were not brought 
out in the summary that perhaps would have been 
of some value to Dr. Ayer. First of all, the size of the 
tumor increased on straining, sneezing and coughing, 
which made it fairly evident that the tumor con- 
tained fluid; but it did not transilluminate. There 
was also some tenderness to palpation. 

It was decided to do an air myelogram not so 
much because we were hunting for an obstruction 
or a tumor in the spinal canal, but because wc wanted 
to find out whether the mass was connected with the 
subarachnoid space. When this decision was made 
the destruction of the spinous process of the fourth 
lumbar vertebra had not been reported. The first 
x-ray films were read as negative. 
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On biopsy of the tumor a large amount of greenish 
pus was obtained and a small piece of bone was 
found at the bottom of the abscess. 

Clinical Diagnosis (preoperative) 

Tumor of lower back (? hemangioma). 

Dr. Ayer’s Diagnosis 

Dermoid cyst? 

Lipoma? 

Anatomical Diagnosis 

Tuberculosis of spinous process of fourth lumbar 
vertebra. 

Pathological Discussion 

Dr. Castleman : The material we received showed 
caseous tuberculosis. 

Dr. Michelsen: After the diagnosis of a cold 
abscess was established, Dr. George W. Van Gorder 
was called in consultation. He stated that he had 
seen a similar lesion in that location, but that the 
condition was extremely rare. A detailed clinical 
checkup revealed that the patient had incipient 
tuberculosis of the lungs, and she was discharged 
to a tuberculosis sanatorium. 

Dr. Ayer: The “wheezes” meant something af- 
ter all. ' 


melena. One month before entry he deve 
exertional dyspnea without orthopnea or paroxi 
nocturnal dyspnea. Two weeks before adm 
he felt as though he had gone to sleep from the 
down. He attributed this to too much cot 
since after omitting the drug this disappear 
some extent. His chest pain also decrease 
severity. Nevertheless he was forced to give i 
job. His appetite had remained “perfect,” but 
was a weight loss of 30 pounds in the six t 
preceding entry. He developed several boils. 

Physical examination showed a moderatel; 
chectic, slightly dyspneic man who coughed 
sionally and spoke in a whisper. The skin was 
There were a large ecchymotic area over the 
knee, and an area of redness, swelling and ulcer 
over the left wrist. A fluctuant furuncle was pr 
on the left hand. The tongue displayed a c 
tremor. The gag reflex was active. The tr: 
deviated slightly to the right. There was slight 
ness below the angle of the right Scapula. A 
spiratory friction rub was heard in the right a 
The diaphragmatic excursion was limited. Th 
border of cardiac dullness was 10.5 cm. froir 
midline in the sixth space. The sounds were of 
quality and regular. The pulmonic second s 
was greater than the aortic. There was a 
slightly tender mass in the epigastrium accordii 
one observer, and no masses or tenderness accoi 


CASE 30062 

\ 

Presentation of Case 

A sixty-three-year-old tool inspector entered the 
hospital because of severe pain in the anterior chest 
of four months’ duration. 

The patient was in good health until about ten 
months before entry, when he developed a severe, 
dry cough and “bronchitis,” which caused nausea 
and occasional vomiting. The cough persisted and 
was productive of small amounts of white mucous 
material. Syrup of hydriodic acid gave no relief. 
There was no hemoptysis, fever or night sweats. 
Shortly after the onset of the cough, his voice be- 
came hoarse, and gradually became worse, until on 
admission he could only whisper. 

Four months before admission he experienced the 
sudden onset of a sharp, stabbing, substernal and 
epigastric pain, most pronounced after coughing. It 
recurred as often as six times a day and was occa- 
sionally made worse by deep inspiration. The pain 
was controlled by medicine that contained a “lot of 
codeine.” Two months before admission he noted 
progressive weakness of the arms and legs. He had 
difficulty in keeping his balance and in walking and 
IcH on an average of four times daily. There was 
urinary urgency without other urinary symptoms, 
i h ° r ^ thcreafter he developed constipation, fol- 
lowed by periods of fecal incontinence, occurring 
about tw.cu a week. Thera was no dUtentio ™? 


to another. Rectal examination was nega 
Neurologic examination showed hyperactive pal 
and ankle jerks, unsustained ankle clonus bilatei 
and weakness of both lower extremities, more nc 
able on the right. The upper extremities were 
weak. There were atrophy and wasting of al 
tremities. The vibratory sense was diminishe 
the toes and ankles, and the position sense was af 
in the toes. Hypesthesia and hypalgesia extend* 
the jevel of the umbilicus on the left, and to slig 
lower than this on the right. The touch sensi 
appeared to be intact. Laryngeal examination 
unsatisfactory. The left tip of the epiglottis 
ulcerated. The arytenoids and the pyriform sin 
were swollen and reddened. Both arytenoids mo 
The cord could not be visualized. 

The blood pressure was 168 systolic, 92 diast 
The temperature was 102.6 o F‘., the pulse 82, 
the respirations 28. 

Examination of the blood showed a red-cell c< 
of 4,400,000, with 10.5 gm. per cent of hemoglc 
The white-cell count was 11,750, with 78 per 
neutrophils. There was the slightest possible t 
of albumin in the urine. The stools were gu 
negative. A blood Hinton test was negative. 
x ital capacity was 35 per cent of normal. No spu 
examination was recorded, but a smear of the gas 
contents showed no tubercle bacilli. 

X-ray examination of the chest showed a h 
coarse, nodular miliary process involving both It 
^- n addition there were plaque-like a: 
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of increased density in the central portion of the 

left chest and in the upper lung fields. At the Differentia!. Diagnosis 

apices, honeycombing and fibrosis ivere seen sur- Dr. Maurice Fremont-Smitii: This is the case of 
rounding a feu' small cavities. The heart was en- a sixty-three-year-old man who had apparently been 
larged, and the aorta moderately tortuous. Dia- in good health until ten months before entry, at 
phragmatic motion was limited, and the costo- which time he developed cough and hoarseness, 
phrenic angles were obliterated. A gastrointestinal Bronchiogenic carcinoma is the first thing to think 
series and a barium enema were negative X-ray of when at this age a man’s illness begins with cough, 
films of the dorsolumbar spine and pelvis showed He might have had a primary bronchiogenic car- 
a destructive process involving the inferior aspect cinoina with metastases into the other lung and 



ricuRE I. Roentgenogram of Chett, 


of the body of the fourth dorsal vertebra and the with a metastatic process in his spine, causing cord 
upper aspect of the body of the fifth dorsal vertebra, changes Against this is the fact that it is very un- 
with involvement of the disk. In the anteroposterior usual for a metastatic carcinoma in the lung to form 
view there was a questionable soft-tissue mass sur- a cavity. Such an explanation would also leave out 
rounding these vertebras. No other evidence of a entirely the changes in the larynx, and if one takes 
destructive process was seen. A lumbar puncture those into consideration the other possibility, which 
gave an initial pressure of 270 mm of water; 10 cc seems by far the most likely, is tuberculosis, which 
of clear colorless fluid was withdrawn, the final pres- not infrequently becomes active in old age. 
sure being U0 mm. .The fluid contained 47 red cells This patient apparently had widespread tuber- 
per cubic millimeter", but no white cells The total culosis of both lungs and a metastatic tuberculous 
protein was 63 mg. per 100 cc. The gold-sol curve process in the spine, with a Pott’s abscess and 
"•as 0000122100. The level at which the needle was laryngeal tuberculosis. He could, however, have 
inserted is not stated in the record, but there was had primary laryngeal carcinoma with metastases 
no evidence of blockage. or Primary carcinoma anywhere in the body with 

The temperature remained about 103°F. The metastases. It should be noted that intrinsic car- 
patient became more confused and delirious, and cinoma of the larynx — that is, carcinoma of the 
d 'cd on the eleventh hospital day. vocal cord ~ does not metastasize rapidly and the 
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metastases do not occur below the clavicles. Ex- 
trinsic carcinoma of the larynx, like any other car- 
cinoma, can metastasize to any part of the body. 

The fact that this man had an ulcer on the epi- 
glottis is greatly in favor of tuberculosis. If this 
process was tuberculous, it is surprising that the 
patient did not have pain on swallowing and that 
pain in the larynx was not mentioned. 

It is worth while to emphasize two things before 
going on with the differential diagnosis. In the first 
place, one is apt to forget that pulmonary tuberculosis 
can start with hoarseness and not with cough. 
Secondly, just as we have had impressed on us 
during the last few years that chronic edema of 
the legs is not always cardiac, and that a large 
proportion of patients have edema from other 
causes, frequently from varicose veins, so too 
in dealing with chronic dyspnea one is not apt to 
realize that the dyspnea may come not from the 
heart but from other trouble in the thorax. 

. This man also had injury to the cord. Manifestly 
the pyramidal tracts were involved, with increase 
in the reflexes and a little clonus, as well as the pos- 
terior tracts, with sensory disturbance. The thing 
that disturbs me is that the muscles of all the ex- 
tremities were said to be atrophic. The patient 
could have had atrophy of the legs from the cord 
injury, especially if the anterior-horn cells were in- 
jured by compression. To explain the atrophy of the 
hands a cervical lesion must have existed, or one 
would have to premise a generalized disease, such as 
myotrophic sclerosis, which is farfetched. 

Did the boils indicate that there was a secondary 
staphylococcal blood-stream infection on top of the 
primary infection, which I believe was tuberculosis? 

1 have gone ahead without looking at the x-ray 
films and may have to modify some views when I see 
them. 

Dr. Laurence L. Robbins: There is a rather 
sharply defined mottled process completely involv- 
ing both lungs. I am not at all sure that I can be 
positive about the presence of cavities. With this 
type of process it is a rather difficult decision to 
make, because numerous superimposed miliary 
nodules, when taken all together, give an impression 
of cavities. Certainly there are areas of rarefaction 
that do suggest small cavities. If there are cavities, 
I should have expected them to be higher in the 
right upper lobe. 

The films of the spine show destruction and com- 
pression of the bodies of the fourth and fifth thoracic 
vertebras. The disk spaces are not well visualized 
- and there appears to be a surrounding soft-tissue 
mass. 

Dr. Fremont-Smith: Is it fair to ask whether this 
picture in the lungs was miliary tuberculosis on top 
of old tuberculosis of the lung? . 

Dr. Robbins: It is hard to be sure that there was 
an old tuberculous process. It is - ' 'question to 

ask, but I do not see how I can' a/ There are 

, . - V 


certain things, such as a thickened pleura, that may 
be the result of an old process. The miliary process 
can be due to several different things from the x-ray 
standpoint. 

Dr. Fremont-Smith: How about silicosis? 

Dr. Robbins: It might be, but it is atypical. 
Miliary malignantjdisease can give a similar x-ray- 
picture. 

Dr. Fremont-Smith: Would you say that it 
could not be miliary tuberculosis? 

Dr. Robbins : No; that is probably the commonest 
condition to produce such an appearance. 

Dr. Fremont-Smith: I think that the evidence, 
including the laryngologic examination, the destruc- 
tive process in the spine, the soft-tissue mass and the 
x-ray picture, is in favor of a diagnosis of tuber- 
culosis. The sputum was not examined. The gastric 
contents were said to be negative. I am rather du- 
bious about the value of gastric contents unless the 
material is put into a guinea pig, in which case one 
gets a reasonably accurate diagnosis. That should 
always be done in a case of probable pulmonary 
tuberculosis that is not diagnosable by sputum ex- 
amination. I shall rest my case on the diagnosis of 
tuberculosis. 

Dr. Benjamin Castleman: Dr. Means, you saw 
this patient, will you give us your impression? 

Dr. J. H. Means: Our line of reasoning followed 
much' the same course as that of Dr. Fremont- 
Smith. We were confronted with a spinal lesion, — * 
compression of the thoracic cord with certain neu- 
rologic manifestations resulting therefrom, — and 
this peculiar lung lesion, with fever. We thought 
that it was either cancer or tuberculosis, but we did 
not know which. I tried to pin down the radiologist, 
but did not succeed. I asked him the following 
questions: “Can you say definitely that the spinal 
disease is or is not tuberculosis? Can you say 
definitely that the spinal disease is or is not malig- 
nant? Can you say definitely that the lung lesion is 
not miliary tuberculosis?” He wrote in answer 
to all my questions, “No”; but he did favor tuber- 
culosis. , 

Dr. Fremont-Smith: Might I ask Dr. Kubik to 
say a word about my comment on the neurologic 
findings — that is, how to account for the atrophy 
of the arms and legs. 

Dr. Charles S. Kubik: There is definite evidence 
of cord compression, because of the changes in the 
leg reflexes and the sensory 7 ' impairment below a cer- 
tain level, but I do not believe that we know enough 
about the atrophy in the arms to be able to say 
anything about it. That might have been due to the 
generalized weight loss. 

Dr. Jost Michelsen: Dr. Robbins, do you think 
the involvement of the disk is in favor of tuber- 
culosis rather than of malignant disease? 

Dr. Robbins: Tes, if I could be sure the disk was 
involved. A study of that area of the thoracic spine 
is particularly difficult because of the curvature, 
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d I am not sure that it is not simply a process of 
erlapping shadows rather than of active destruc- 
>n of the disk. * 

Clinical ’Diagnosis 
Carcinomatosis of lung and spine? 

Miliary tuberculosis? 

Dr. Fremont-Smitii’s Diagnoses 
Miliary tuberculosis, involving lungs, spine and 
larynx. 

Healed pulmonary tuberculosis. 

Anatomical Diagnoses 
Miliary tuberculosis of lungs, spine, meninges, 
larynx and kidneys. 

Healed pulmonary tuberculosis. 


Pathological Discussion 

Dr. CastlemaniTIic autopsy on this man showed 
a widespread miliary tuberculosis, with a cavity 
4 cm. in diameter in the right upper lobe. There was 
tuberculosis in practically every organ in the body. 
The fourth and fifth dorsal vertebras, with the inter- 
vening intervertebral disk, were involved in a large 
tuberculous abscess. We were not sure on gross 
examination whether there was actual invasion of 
the meninges, but microscopically there is not only 
involvement of the meninges locally but also involve- 
ment of the ependyma of the ventricles, apparently 
an ascending infection. There was tuberculous 
ulceration of the larynx. 
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COMPARATIVE VALUES 
\ 

We Americans, with our mixed racial strains, 
our varied hereditary characteristics drawn from 
many lands and many ethnologic types, have at- 
tained at least one common factor — acquired, per- 
haps, from an environment that has been overly 
generous to us. We are generous to others, par- 
ticularly if a call is made in a way to appeal to our 
open, warm-hearted, somewhat erratic and at times 
exceedingly sentimental emotions. If anyone tries 
to take what belongs to us, we fight at the drop of a 
hat; but if the emotional floodgates are opened, we 
give it away. This characteristic is simply illus- 
trated by- the old story of the tough character and 
the flower girl: “Don’t cry, little girl. I’ll buy your 
violets.’’ 


0 9 4 it 1* 

The journalistic gentry learned long ago to pluck 
the pulsing heartstrings of their public. Crime may ^ 
go unpunished and injustice may pile unnoted upon 1 
injustice, but let some columnist mention the fact 
that a cripple needs a wheel chair or a veteran 
quires a wooden leg, and the checks float down like 
a kindly Christmas snowstorm. The need must be ' 
specific and emotionally presented, the beneficiary 
must be an individual with a personality of sorts, but * 

, N 

the response is hundredfold, if it is only a new mg } 
that is requested. 

Publicity (or propaganda, if you will) is one of tbe 
most powerful instruments that we possess, and a 
great trust — to use it well and wisely — is put into 
the hands of those who guide it. 

We have seen recently an example of its effective- 
ness, regardless of how wisely or unwisely it was in 
this case directed, or whether it was initiatedin the 
best interests of the public. A' child suffering from 
an admittedly incurable chronic nephritis (pre- 
sumably nephrosis) has had life maintained, or at 
least has been treated, by the administration of large 
quantities of blood plasma, the fluid for lack of 
which many an American soldier may be doomed to 
die this summer unless the American public is re- 
awakened to its duty. A Boston newspaper, taking 
up the cause of the child, has obtained enough j 
plasma from local donors to guarantee, it is said, 
some prolongation of life for the patient. 

If journalism will now turn its considerable 
powers toward obtaining enough blood donors for 
the Red Cross to make up the deficit of plasma that 
threatens the effective treatment of our wounded 
soldiers and sailors, we shall congratulate it most , 
wholeheartedly on the gesture it has made in behalf 
of the child. , 


’ i 

TRENDS IN PNEUMONIA MORTALITY 

Most physicians are greatly impressed by the im- 
proved outlook with respect to pneumonia. This 
favorable impression is derived from the better 
prognosis in individual cases of bacterial pneumonia 
under modern chemotherapy. Some recent studies, 
however, indicate that the trend in pneumonia 
mortality _may be changing for the worse, although 


i 
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it is hoped that these changes will be only tempo- 
rary. 

A recent survey by the United States Public 
Health Service 1 indicates that since the summer of 
1937 pneumonia mortality has markedly declined. 
An "average of the mortality rates for the five-year 
period 1938-1942 compared with that of the five pre- 
ceding years showed a decline of approximately 40 
percent, and the decline occurred in all geographical 
sections of this country. The mortality from in- 
fluenza and pneumonia for a group of ninety cities in 
the United States, however, was higher in the third 
and fourth quarters of 1942 and the first quarter of 
1943 than it was in the same quarters of the three 
preceding years. 

Epidemics of minor intensity occurred in five of 
the eight winters since 1935. Three of these epi- 
demics— (1935-1936, 1936-1937 and 1940-1941) — 
were practically nationwide. The epidemics of the 
winters 1938-1939 and 1939-1940 were confined to 
four or five geographical sections of the country. 

An increase in pneumonia mortality was also noted 
in the latter months of 1942 and the early months of 
1943 among the industrial policyholders of the 
Metropolitan Life Insurance Company. 2 The Metro- 
politan statisticians noted a sharper than usual rise 
in the death rate from pneumonia during the winter 
of 1942-1943, which was much higher than the rise 
in the corresponding months of the previous year. 
They believe that this was due chiefly to an increase 
m the virus or atypical pneumonias, which fail to 
respond to sulfonamide drugs. They also noted that 
a large proportion of the fatal cases of the virus 
pneumonia occurred among young persons. Thus, 
in 36 per cent of the deaths from this type of pneu- 
monia the patients were between fifteen and forty- 
four years of age, as compared with the usual figure 
of 18 per cent. Their data indicated that pneumonia 
during this period was two or more times as frequent 
>n the Army as in the preceding year and that in 
some defense areas pneumonia was more than three 
times as frequent early in 1943 as it was in 1942. In 
-spite of all this r the mortality was still 35 per cent 
lower than in the first quarter of 1938-1939. 

Another interesting review of the public-health 
an d economic aspects of pneumonia was recently 
published by workers of the Equitable Life Assur- 


ance Association of the - United States. 3 They com- 
pared experience among a large group of industrial 
employees in the pre-sulfonamide years 1935-19 37 
with that for the period from January 1, 1939, to 
June 1, 1942. Most striking was the reduction in 
the case fatality rate in pneumonia from an average 
of 20.S to 3.9 per cent in this short space of time. In 
addition there was a decrease in the total duration 
of illness from the modal (most frequent) period of 
thirty-eight days in 1935 <o twenty-seven days in 
1941. According to their calculations the lives of 
twenty-five thousand workers were saved annually, 
and in addition the loss of a million working days 
was prevented as a result of the shortening of the 
period of illness. These authors noted that the in- 
cidence of pneumonia increased appreciably during ^ 
the period of study. They believe that factors such 
as congestion in industrial areas incidental to the 
war effort might have been responsible for this 
increase. 

It is well known that deaths from pneumonia in- 
crease during periods when influenza is epidemic. 
Such an increase in pneumonia deaths was asso- 
ciated with the widespread epidemic of influenza in 
1940-1941, although this increase was not of alarm- 
ing proportions. Although the general upward trend 
of pneumonia mortality during the first part of 1943 
did not continue throughout the year, 4 another in- 
crease did occur duringthe latter part of the year as a 
result of the prevalence of influenza. In New York 
State, excluding New -York City, the number of 
pneumonia cases reported for the week ending 
January 1, 1944, was 982. 5 For the week ending 
January 2, 1943, only 397 cases were reported, and 
this compares with the 1938-1942 average for the 
similar period ■ — namely, 358 cases. The reporting 
of cases of pneumonia is, of course, not accurate 
and is not required in many states. There is no 
doubt, however, that the number of primary pneu- 
monias in Massachusetts has increased — perhaps 
in a similar proportion. In the large hospitals in 
Boston the great majority of these have been 
pneumococcal lobar pneumonia. 

Whether further increases in pneumonia deaths 
will occur apart from the epidemic rise remains to 
be seen. At any rate these recent observations 
should dispel the feeling of complacency that has ^ 
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been engendered by the individual successes due to 
improved therapy. Facilities are still available for 
pneumococcal typing in Massachusetts, but phy- 
sicians are not availing themselves of these facilities 
to a sufficient extent. Many of the recent cases 
were of great severity, and a significant proportion 
of them were suitable for combined chemotherapy 
and specific antipneumococcus serum therapy. 
Physicians may well benefit from a greater use of 
the bacteriologic facilities that the Commonwealth 
and various communities offer to aid in the proper 
therapy of pneumonia. ' 
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MEDICAL EPONYM 

v 

Schilder’s Disease 

This eponym refers to a form of encephalitis first 
described by Dr. Paul Schilder (b.- 1886), while a 
teaching assistant of the Royal Psychiatric Clinic 
in Leipzig, in a paper entitled “Zur Kenntnis der 
sogenannten diffusen Sklerose: Uber Encephalitis 
periaxialis diffusa [Contribution to the Study of 
So-called Diffuse Sclerosis: Encephalitis periaxialis 
diffusa],” which was published in the Zeitschrift fiir 
die gesamte Neurologie und Psycliiatrie (10:1-60, 
1912). A portion of the translation follows: 

There is a diffuse affection of the white substance of the 
hemispheres in children that we are justified in regarding 
as a disease entity on the basis of characteristic macro- 
scopic and microscopic findings in the brain. I propose 
for it the designation “encephalitis periaxialis diffusa.” 

The clinical picture of this disease is extremely variable. 
It follows a course which sometimes resembles that of brain 
tumor, sometimes simulates multiple sclerosis, or again 
resembles Heubner’s diffuse sclerosis. We may suspect 
the existence of this disease if symptoms point compellingly 
to a widespread lesion involving both hemispheres. Attacks 
with the symptomatology of multiple sclerosis running a 
rapid course in youthful patients will likewise bring our 
disease to mind. The disease is a fatal one, with little 
tendency to remissions. 

R. W. B. 

MASSACHUSETTS MEDICAL SOCIETY 
TREASURER’S OFFICE 
The bills for 310.00 recently forwarded to all mem- 
bers of the Society cover the regular annual dues 
(“assessment”) for membership in the Massachu- 
setts Medical Society. The insert describing the 
Postwar Loan Fund is purely informative regarding 
future plans. The current assessment is not for the 
Postwar Loan Fund. 

Eliot Hubbard, Jr., Treasurer 


DEATH 

SPALDING — Fred M. Spalding, M.D., of Broohlint, 
died January 24. .He was in his seventy-fourth year. 

Dr. Spalding received his degree from Harvard Medicfi 
School in 1897. He practiced in Boston for many years and 
served as an intern and later senior ophthalmic surgeon aid 
consultant to the Massachusetts Eye and Ear Infirmary. 
He retired from active service in 1924, but returned afar 
the start of the war to give his service as an aid to the sat 
effort. He was a member of the Massachusetts Medical 
Society, American Medical Association and American 
Qphthalmologkal Society. He was a former president oi 
the New England Ophthalmological Society. 

His widow, two sons and a daughter survive. 


NOTICES 

BOSTON MEDICAL HISTORY CLUB 

There will be a meeting of the Boston Medical History 
Club in Sprague Hall at the Boston Medical Library, ^ 
Fenway, on Monday, February 21, at 8 p.m. Dr. Louis L 
Phaneuf will speak on the subject “J. Marion Sims — Father 
of Modern Gynecology.” 

All interested persons are cordially invited to attend this 
meeting. 


SOUTH END .MEDICAL CLUB 

The next regular meeting of the South End Medical Club 
will be held at the headquarters of the Boston Tuberculosis 
Association, 5S4 Columbus Avenue, Boston, on Tuesday, 
February IS, at twelve noon. 

Dr. Brainard F. Conley will discuss the Wagner-Murray- 
Dingcll Bill. This proposed legislation (known as Senate Bill 
1161 and House Bill 2861) has provoked much discussion in 
medical and hospital associations and is of interest to every 
physician. 

Physicians, are cordially invited to attend. 


SUFFOLK CENSORS’ MEETING 

The censors of the Suffolk District Medical Society Ml| 
meet for the examination of candidates at the Boston Medical 
Library, 8 Fenway, on Thursday, May 4, 1944, at 4:00 p.m- 
Applications must be received not later than February IS. 


NEW ENGLAND PEDIATRIC SOCIETY 

There will be a meeting of the New England Pediatric 
Society' on Wednesday, March 8. The clinical presentation 
will be held at the amphitheater of the Children’s Hospital, 
and ail other events at Longwood Towers, Brookline. 

Program 

4:00 Clinical Meeting: Presentation of cases by members 
of the Children’s Hospital Staff. 

6:30 Refreshments. 

7:00 Dinner. 

8:00 Annual meeting. 

8:15 Neurosurgical Problems of Childhood. Dr. Franc D. 
Ingraham. 


NEW ENGLAND SOCIETY OF PHYSICAL MEDICINE 

The regular meeting of the New England Society of Physical 
Medicine will be held at the Hotel Kenmore, Boston, ofl 
Wednesday, February 16, at 8 p.m. The topic for discussion 
will be "The Technic and Results of the Kenny' Treatment. 
Miss Dorothy Fredrickson will discuss and demonstrate the 
Kenny' technic._ A council meeting will be held at 6 p.m-. 
followed by' an informal dinner in the Empire Room at 6:30. 

All members of the medical profession are invited to attend 
this meeting. 

( Continued on -page xiii) 
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ELECTROMYOGRAPHIC STUDIES OF MUSCLE DYSFUNCTION IN INFECTIOUS 
POLYNEURITIS AND POLIOMYELITIS* 

Mary A. B. Brazier, Ph.D.,1 Arthur L. Watkins, M.D.,J and 
' Lieutenant Commander Robert S. Schwab (NIC), U.S.N.R.§ 

BOSTON 


T HE similarity of clinical findings in acute in- 
fectious polyneuritis^ and in poliomyelitis and 
the difficulties in differential diagnosis have re- 
centjy been emphasized by several authors. 1 * 2 The 
outstanding symptoms that are common to both 
diseases are motor weakness or paralysis and vary- 
ing degrees of tendefness and pain in the muscles of 
the back and extremities. The distribution of the 
involvement is an important point in differentiation, 
for in poliomyelitis the typical weakness is segmental 
and asymmetrical in distribution, whereas in poly- 
neuritis the extremities are usually symmetrically 
weakened, the most severe involvement occurring 
proximally. Minor sensory changes can usually be 
detected in cases of polyneuritis and the cerebro- 
spinal-fluid findings with albuminocytologic dis- 
sociation are characteristic of this disease. The 
prognosis in poliomyelitis in the acute stage is un- 
certain, residual paralyses being frequent, whereas 
in polyneuritis residual palsies are rare. The progres- 
sion of paralysis is also different in these diseases, for 
in poliomyelitis the weakness is maximal during the 
acute phase, whereas in polyneuritis there may be a 
gradual increase in the degree of involvement and a 
spread to new muscles late in the course of the 
disease. Further details of the clinical picture and 
pathologic lesions have been discussed in recent 
reviews. 3 ” 8 


In view of the similarity of symptoms in these 
diseases, we have treated patients with polyneuritis 
with hot packs and have observed as effective relief 
of muscle pain and tenderness as we have in polio- 
myelitis. To elucidate further the similarities in the 
behavior of muscles, we have studied by elcctro- 


*From the Dcpirtment of Ptychutry, the Department of Phy«c«l 
py i * nd the Department of Neurology. General 

Uoipiul Aided by a grant from the National Foundation for Infantile 
Incorporated , , p l 

1,,;. * * rt, ;K ha * been releated for publication by the Division Jf 
I'catiom of the Bureau of Medicine and Surgery of the United State* 
•fW The opinion* or anertioni contained herein are the P r »^ e Pf** 
ri i and are not to be conitrued as official or reflecting the vie * 

* the Navy Department or the Naval Service at large 
t Research fellow in piychlatry, Ma«iaehu*etts General Hoipital 
. Uhrector of Physical Therapy Department. Massachuieits General 
» ipital, asmtant in medicine. Harvard Medical School 
lAtmunt in neurology. Harvard Medical School (on leave of absence) 
*" 0w n a* infectious neuronitis, infectious polyneurm* with facia 
iplegu, Guillafn-Barrc’s syndrome and Landrj s paral>«s. 


myography the patterns of electrical activity in the 
affected muscles of a series of patients with poly- 
neuritis. Comparisons have been made with similar 
recordings from muscles in poliomyelitis in an at- 
tempt to throw light on the problem of muscle 
spasm and other dysfunctions in these diseases. In 
some cases comparisons have also been made with 
the recordings from cases with traumatic lesions of 
peripheral nerve, since these give direct evidence of 
the electrical behavior of muscle during regenerative 
changes in nerve. 

Methods or Study 

Ten cases of infectious polyneuritis from the 
Neurological Service of the Massachusetts General 
Hospital have been studied during the acute and con- 
valescent stages of the disease. These had the 
characteristic symptomatology already described, 
including albuminocytologic dissociation in the 
cerebrospinal fluid. 

The affected muscles were examined for clinical 
evidence of tenderness or pain on stretching, and 
their functional strength was assessed by the usual 
manual tests. The electrical discharges from these 
muscles at rest and during active and passive motion 
were recorded by means of an ink-writing oscillo- 
graph. Surface electrodes were usually employed, 
but in some cases these were supplemented by 
coaxial needle electrodes inserted in the belly of the 
muscle. The details of the technic have been fully 
described. 9 Comparisons have been made with 
similar studies on 10 patients with poliomyelitis 
and on others with traumatic nerve lesions. 

Results 

Resting Muscles 

The first series of electromyograms were recorded 
from resting muscles in positions of complete relaxa- 
tion. No electrical discharges are recordable from 
normal controls by this technic under such con- 
ditions. 1 ®* 11 In patients with polyneuritis, although 
the muscles were tender to pressure and stretching, 
spontaneous discharges were found only in the pres- 
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from destruction of the anterior-horn cells cannot, erative process, since the electrical patterns are it 
of course, be influenced by any treatment applied distinguishable and these discharges are correlated 
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Figure 4 


Hyperirritability Elicited by Passively Stretching a Partially Paralyzed Muscle. 
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to the muscles, although the function of remaining 
motor units can be brought to the maximum by 
physical therapy. 

It has been suggested that spontaneous discharges 

POLYNEURITIS 



POLIOMYELITIS 



NORMAL CONTROL 



Figure 5. 


m polyneuritis and poliomyelitis, but not in a Zmrtcor 

mUSdeS ' n P^euritis, poliomye 
and traumatic nerve lesions are a sign of a re" 


with improving motor power. The histologic fea- 
tures of regenerating axons after traumatic nerve 
lesions are well known. The degenerative changes 
in peripheral nerves in polyneuritis have been 
described, and to account, for recovery it is natural 
to assume that regeneration of axons takes place. 
In poliomyelitis no primary lesions in the peripheral 
nerves are generally recognized, although the virus 
may enter the cord by passage up an axon after ex- 
perimental injection . 26 Axonal regeneration is, there- 
fore, not thought to account for the improvement 
in motor strength 'that usually occurs. We have 
noted, however, that paretic muscles have dimin- 
ished electrical excitability as measured by strength- 
duration curves, and that as power returns the ex- 
citability improves. This indicates that there are 
relatively severe- although reversible lesions, p re " 
sumably in the anterior-horn cells, and that second- 
ary axonal changes may also occur. The electrical 
discharges probably represent returning function in 
motor units, but, of course, reveal no evidence of the 
types of histologic change that are taking place. The 
microscopical appearance of the axons is probably 
quite different in all threb conditions under dis- 
cussion, so that the term “regeneration” when used 
to describe our observations implies only a recovery 
process. 

The simultaneous activation of opposing muscles 
observed in polyneuritis and poliomyelitis might be 
thought of as a type of “inco-ordination,” as de- 
scribed by Kenny. 13 - w This is not, of course, inco- 
ordination in its usual meaning of abnormal muscular 
control in cerebellar disease. We prefer to interpret 
!t as disruption of reciprocal innervation. In some 
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, cases this disorder is apparently related to pain, 
"'the antagonistic muscle involuntarily contracting 
55 r to prevent excessive movement. In poliomyelitis and 
in regenerating peripheral nerves after injury, we 
observed synchrony of action potentials, indicating 
severer disorganization of reciprocal innervation. 
In traumatic nerve lesions this probably represents 
abnormal axonal regeneration. There may also be 
similar abnormalities in the regenerative processes 
in poliomyelitis, although histologic evidence of this 
is lacking. 

Summary and Conclusions 

Electromyographic studies revealed the following 
similarities of muscle dysfunction in infectious 
polyneuritis and poliomyelitis: muscle tenderness 
and paresis are characteristic of both diseases, and 
the electrical abnormalities in both cases are cor- 
related with weakness rather than with sensitivity, 
partially paralyzed muscles on stretching show 
hyperirritability, which can be relieved by hot 
fomentations; even at rest, paretic muscles are 
hyperirritable, discharging electrical potentials 
characteristic of regenerating motor units, and 
reciprocal innervation is frequently disrupted in 
polyneuritis and poliomyelitis, with resulting simul- 
„ taneous activation of opposing muscles — this ab- 
normality is probably secondary to painful motion. 
' The disorganization of reciprocal innervation is 
not so severe in polyneuritis as in poliomyelitis, for 
the simultaneous activation of opposing muscles in 
the former disease is not characterized by synchrony 
of component discharges. 
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GERIATRICS: THE MEDICAL CARE OF THE ELDERLY* 

Roger I. Lee, M.D. 

, BOSTON 


T HE whole subject of geriatrics is relatively new. 

It can be compared to pediatrics, which was a 
blossoming subject when I was in medical schoof, 
but has now come to full fruition. The situation of 
the elderly has changed a great deal, because 
whereas a few years ago the average age of death was 
in the forties, a child born in the year 1943 may be 
expected to live to at least sixty-four years of age. 
The interesting thing is that the advances of medi- 
cine and public health have been directed almost 
entirely toward the early age group — that is, the 
age in which there has been improvement in mor- 
tality and morbidity statistics. 

The man of forty to sixty-five lives no longer than 
he did fifty years ago, and there is a certain amount 
of evidence that he is no healthier. In other words, 
the present program of preventive medicine is ena- 
bling a great many people to live to sixty-five years 
but is not promising them anything when they do. 
It seems only fair that if they are to live as long as 
this, life ought to be made happier and healthier for 
them than it now is. Old age has been what one 
might call tolerated by the medical profession and 
by the public in general. No one is enthusiastic 
about old age. Certainly elderly people themselves 
are not particularly enthusiastic about it. In general, 
society has taken a negative and an entirely defeatist 
attitude toward old age. When the elderly are dead, 
society decrees a costly funeral and flowers. 

As long as this negative, defeatist attitude con- 
tinues, nothing is going to happen. Of course, part 
of this situation has been due to the fact that many 
of those who were looking for the alleviation of 
old age were not doing it from a medical or scientific 
point of view. All the folklore, all the tales about 
those who were interested in the elixir of youth — 
Ponce de Leon, in trying to find the Fountain of 
Youth, Ulysses, Sinbad the Sailor — show that 
these people were interested in only one thing, the 
re-creation of their sexual capacities, and not in the 
health of old age. This attitude has, of course, 
damaged the whole movement of geriatrics, when 
men are interested only in sex rejuvenation, and 
women only in keeping their charm, and, it will be 
noted, not usually their fertility. 

I have no, intention of discussing the damaging 
diseases of older people, — by which term is meant 
all those older than fifty-five and certainly those 
older than sixty, — such as advanced cancer, 
apoplexy and degenerative heart disease, about 
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which at that stage nothing can be done. It may be 
said in passing that it is only by the study of the 
advanced stages of disease that one can gradually 
get back to a study of the origins of the disease, 
therefore, a certain amount of attention paid to can- j 
cer, even advanced cancer, apoplexy, degenerative | 
heart disease or what not may bear fruit in the long- 
distant future. A few simple diseases, however, are 
particularly frequent in old age. Gallstones, for ex- 
ample, increase in frequency with advancing birth- 
days, and it is likely that if people lived to be one 
hundred and twenty they all would have gallstones 
Certainly, autopsies performed on people of eighty 
or over show almost uniformly the presence of gall- 
stones. This may have some effect on the present 
attitude toward the diet of older people, which is 
discussed below. 

Another illustration of the diseases of old age is 
diverticulosis, which is increasingly frequent with 
advancing age. X-ray studies show that nearly 
all people over sixty have a few diverticulums. This 
condition may lead to an inflammation of one of 
the diverticulums — the clinical entit known as 
diverticulitis. 

Inflammation of the intestines also seems to be on 
the increase in the elderly. Appendicitis is usually 
thought of as a disease of young people, and it is cer- 
tainly extremely common in that age group, but 
it again becomes frequent after the age of sixty. 
Since gallstones occur in elderly people, it is often 
taken for granted that a stomachache is due to them 
or to diverticulitis, but a passing plea must be made 
for the consideration of appendicitis, which often 
takes the gangrenous form in people over sixty. 

As the aging process, like the growing process, has 
been studied, it has been found that to keep the 
machine running, just the same as to keep the 
machine growing, there must be food and nourish- 
ment. Probably one of the greatest mistakes, by 
and large, has been to let the aged select their own 
diet, the latter depending on the condition of their 
teeth, whether they could chew it or not, depending 
perhaps on their pocketbooks and on the convenience 
of getting the food. It is certain that whereas in the 
family circle great attention is paid to the food for 
growing children, little attention is paid to the food 
for elderly people, even though they need it to con- 
tinue their somewhat waning energies. To repeat, 
probably the most important thing in elderly people 
is the administration of the proper food in adequate 
quantity and quality. Here may be seen par ex- 
cellence the necessity of giving vitamins. ' 
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For many years, I was rather an off horse con- 
cerning many of the vitamins, and it has only been 
in the last few years, when vitamin concentrates 
have become available, that I have been able to con- 
vince myself of their value, particularly in people 
with a restricted diet, and particularly with the aged. 
On the subject of vitamins, the elements of the vita- 
min B complex are particularly indicated in older 
people, for two reasons. One is that the vitamin B 
complex — this refers to most of the factors in that 
complex — is easily used up in the human economy, 
in marked contrast to vitamins A, C and D, and has 
to be replaced frequently, one might say con- 
tinuously. Furthermore, as a person gets older his 
carbohydrate intake is apt to be increased, and he 
needs certain components of the complex for 
catalysts of the carbohydrates to assist digestion. 

In older people — perhaps because they are sub- 
ject to two conditions, one of them gallstones and 
the other diverticulosis — it is the common ex- 
perience that the administration of a high amount 
of fat and of roughage is often contraindicated. The 
difficulty with fats may have some relation to the 
existing gallstones, or it may have a simple relation 
to the fact that fats are much more difficult to digest 
than are any other food elements. 

In connection with diverticulosis, it is usually evi- 
dent that elderly persons do not take the high- 
roughage diet, which is so fashionable nowadays and 
which middle-aged women take with such enthu- 
siasm. Such a diet often disturbs the digestion as 
people get to sixty and beyond, and it is usually 
advisable to restrict, at least moderately, the 
amount of roughage that goes into the diet. 

I used to be one of those who objected strenuously 
to many of the digestive remedies that at one stage 
were so popular. As one studies elderly people, one 
appreciates that one of the things that does occur 
m them is the diminution in function or secretion 
throughout the body, and the same is true of the 
digestive tract. As one practices clinical medicine 
more and more, one changes one’s ideas a little, and 
with the elderly I have entirely changed my ideas 
about the efficacy of ' some so-called “digestive 
assistants,” foremost of which perhaps is the addi- 
tion of hydrochloric acid to the diet. It is well recog- 
nized that as a person gets older he is apt to have 
kss and less hydrochloric acid in his stomach and 
has more and more gas, and it can be shown clearly 
that if the reaction of the food and of the material 
in the stomach is changed, other changes are pro- 
duced all the way down the intestinal tract. Hydro- 
chloric acid is mentioned merely as one of the pos- 
sible adjuvants to the therapy of older people, be- 
cause it represents a principle of supplanting or 
supplementing the juices and functions that have 
been reduced. 

At one time, I was scornful about the use of pep- 
8 *n. I have found, however, that in the aged, as 
''Jth hydrochloric acid, pepsin and even the pan- 


creatic extract are often of real value. The same is 
true of the administration of bile, as bile salts or 
otherwise. These substances are not as a rule 
highly effective among younger people, but toward 
the age of sixty there is usually a deterioration in 
the secretions of the body or a reduction in their 
total amount. 

It is certain that older people are much better off 
without the laxatives that have been given so widely ' 
in the past. They now seem to be reserved almost 
wholly for the elderly, the argument being, as al- 
ways, “It doesn’t make any particular difference.” 
But it does make a difference, and the intestinal 
tract can be helped by the same procedures that are 
used in younger people and by the same attempts 
to do without laxatives. I am a great believer in 
mineral oil, but realize that since it absorbs vitamin 
A, the latter may have to be replaced. I am also a 
firm believer in colonic irrigation for elderly people, 
done about once a week. 

Just as I have discussed the gastrointestinal sys- 
tem, one can take the other systems and go over 
them with the same point of view. There is one sys- 
tem that comes to the mind of everyone who deals 
with older people — namely, the endocrine glands. 

Potassium iodide, which is so often given for 
arteriosclerosis in older people, is prescribed for them 
by most physicians simply because it seems to agree ' 
with them. As a matter of fact, iodine is an im- 
portant part of the thyroid secretion, and the latter 
is stepped up by the addition of iodine to the thyroid 
nucleoprotein. Furthermore, many elderly people 
with deficient thyroid secretion are greatly in- 
vigorated by the judicial administration of thyroid. 

The disturbances of the endocrine glands are not 
always the disturbances of diminution, because after 
sixty toxic goiter is seen, and sometimes it persists 
and creates a puzzle in diagnosis. It is not necessary, 
however, to do a metabolism test on every old man 
who has a rapid heart and is losing weight just 
because one such gentleman happened to have an 
exophthalmic goiter and was cured by a subtotal 
thyroidectomy. 

By all odds, the most frequent disturbance in the 
thyroid gland is the diminution in the quantity or 
quality of the thyroid secretion. Glycosuria — not 
to be confused with true diabetes — is frequent in 
elderly people but often requires no treatment. 
Elderly men are naturally enthusiastic about the 
possibilities of testosterone. Some of them have 
been 'through the various operations for rejuvena- 
tion, including the substitution of goat glands, and ' 
have not been made particularly happy except, per- 
haps, psychologically at times. The modern en- 
docrine hormones are decidedly potent, but they 
are to be used with a certain amount of discrimina- 
tion, just as are the female hormones, which are so 
useful in the menopause and subsequently. These 
two sets of hormones are often helpful in the elderly, 
but not so much from the personal view of the man 
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who wants to be a Don Juan or the woman who 
wants to be a Venus as from that of the general 
condition and general health. 

No thoughtful person who considers the subject 
of diseases of the prostate gland fails to realize that 
although much benefit has resulted from the surgical 
approach, the final solution will probably be the 
taking of a pill, either by mouth or by injection. 
When it is discovered how and why the prostate 
gland grows old, they will be given substances that 
will control the prostatic hypertrophy and render 
surgical treatment unnecessary. But this develop- 
ment is still in the realms of wishful thinking and 
of experiment. 

The most frequent causes of death in the elderly 
are of course the degenerative diseases of the heart, 
blood vessels and kidneys, and this is the field in 
which one would like to make progress. It is true, 
however, that at the moment there is no method and 
no clue for lessening the mortality of these diseases. 

Dr. Timothy Leary has made out an excellent case 
for the damaging effect of cholesterol in premature 
and devastating arteriosclerosis. He calls this effect 
atherosclerosis. There is a certain amount of evi- 
dence of one sort or another that supports this view. 
On the other hand, a good deal of the experimental 
work now being done is based on the influence of 
certain diets on rabbits and other animals. Rabbits 
are herbivorous creatures, whereas man will eat 
anything, including meat. Of covlrse, when choles- 
terol, which is an animal fat, is added to the diet 
of a rabbit or indeed to other animals there may be 
some findings that are not easily transferred to man. 
There is no indication that Italians, who live on 
vegetable fats and oils in contrast to Anglo-Saxons, 
who live on the protein ones, grow old any more 
■gracefully or have any fewer diseases than the rest 
of mankind. 

As a matter of fact, it is too bad that the real 
answer cannot be found. It is fashionable to state 
that degeneration of the heart and blood vessels is 
due to the wear and tear of life. But if this matter 
is closely examined it will be found that certain 
people develop conditions or diseases the explana- 
tion of which is, “No, that isn’t wear and tear; that 
is just rust.” 

Those who are interested in general hygiene tell 
us that it is a matter of this, that or the other thing. 
But when it comes right down to it, health seems to 
have a great deal to do with the care with which 
one picks one’s ancestors. If this is done with discre- 
tion and they had normal cardiovascular systems, 
they are apt to transmit them to their descendants. 

It is also necessary to assume as a part of the 
treatment of old age that there is something else 
to live for than negative security. It is perfectly 
true that the occupants of old men’s or old women’s 
homes live a long time, or at least live almost in- 
definitely, but they live rather as vegetables than 
as real human beings. 


In order to pass one’s old age gracefully, pleasantly 
and helpfully, one must have some sort of objective 
in life, and that objective should be a little bit more 
than outliving somebody else. As one observes older 
people, however, it is interesting to see that this is 
often the dominating factor in their lives. It maybe 
a son-in-law who is particularly despised; or the 
attitude may be that of two brothers who checked 
off people as they died, hoping, distinguished as they 
were, to be the oldest twins ever graduated from 
Harvard College when they passed away. 

I saw a gentleman of ninety one day when he was 
in high spirits. He was a physician and a member of 
the Old Vienna Club. He rubbed his hands glee- 
fully and said, referring to a lifelong friend, a fellow 
member of the club, “He isn’t going to last long.” 

I mention these things not to cause amusement, 
but because there is some value in the psychologic 
treatment of older people. They must have some 
incentive to live or they will, at times, literally curl 
up and die. 

In 1914 a ninety-five-year-old lady called her 
family together and said: “I am an old woman, and 
I am going to die. I have taken to my bed.” She 
also announced that she would give her brooch to 
so-and-so and her cameo to so-and-so. About that 
time World War I started and she became quite in- 
terested in reading the papers. The family rather 
neglected the nice old lady upstairs. Since they 
usually read the paper downstairs first, she would 
go downstairs and get the paper, and she became 
quite interested in how the war was going. She 
lived along all four years of the war, and then came 
'the Treaty of Versailles. She then said that she did 
not think that the war had really proved anything- 
So she went to bed, summoned afl her relatives and 
again said, “Now, I am going to die.” But they 
said: “You can’t put that over on us. You said that 
four years ago.” But this time there was no World 
War I; there was nothing for this woman to live for, 
and she did what most older people do. It took her 
three weeks to run down, — it usually takes that 
long when old people take to their beds, and 
that time she did die. 

What I am pleading for is that older people, must 
be treated psychologically as well as physically- 1 
am no psychologist or psychiatrist, but when I went 
into the practice of medicine in Boston there was in 
practically every house on Beacon Street a room up- 
stairs in which some old person lived and was never 
allowed to leave. People put lace caps on them or did 
something or other, and they vegetated there until 
they died. But one does not see that any more. The 
older people are not standing for it, and this is the 
first step in the treatment of geriatrics. These older 
people are being got out. Although I do not approve 
of their picking up gigolos and going dancing, at the 
same time a certain amount of that sort of thing b 
to be recommended. The family and the physician 
must have a certain amount of interest in older 
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people. They must have attention. Just today, one 
of your distinguished members came up here and 
talked in such an undertone that my old ears could 
not hear him, so I naturally switched off my atten- 
tion. The younger people must talk loud enough 
so that we older ones can hear what they have 
to say. • 

I can do no better in closing than to tell a story 
concerning Dr. Stephen Smith, who was the first 
health officer of New York City. Because he was a 
health officer, he thought he knew all the principles 
of health and of righteous living. He was one hun- 
dred years old, and some people wanted to give him 
a dinner. I thought that was a terrible outrage. 
Then I thought, well, after all, he is a hundred years 
old, and he won't live long; he may have a good 
time, so why don’t they do it? It may kill him, but 
what of it? They gave him the dinner. 

Because of my curiosity about these things, I went 
over and talked to Dr. Smith, because I wanted to 


ask him about his ancestors. He had any number 
of ancestors on both sides of his family that had 
lived to be one hundred or one hundred and five. 
He didn’t like my question very much. Then I saw 
his daughter, who had given up her whole life to 
looking out for this old man. She was a spinster of 
about seventy-five winters, and she was not par- 
ticularly communicative. I said to her: “Now, when 
people live to be pld, there is always some reason 
for it. They either don’t smoke or do smoke; they 
either don’t drink or do drink; and they either 
drink in the morning or in the evening, or something 
of that sort. What do you think about that?” But, 
she would not bite on that. Finally, I said to her, 
“What do you give your fine old father to eat?” 
There was a little smile that came over her face, 
and she said, “Well, I feed him mostly on milk, 
whiskey and flattery, and the last two seem to be 
the more important!” 

264 Beacon Street 


PURPURA ANNULARIS TELANGIECTODES* 
Report of a Case 

Sven M. Gundersen, M.D.,f and James G. Bennett, M.D.J 

HANOVER, NEW HAMPSHIRE t 


P URPURA annularis telangiectodes, first de- 
scribed by Majocchi, 1 ** in 1896, has appeared 
infrequently in the American literature. In 1915, 
MacKee 3 published a comprehensive review of the 
subject, along with extensive observations of a case 
of his own. In 1929, Scholtz 4 reported a case and 
reviewed 7 cases reported since MacKee's original 
review. In 1930 and 1936, Way 6 * 6 published case re- 
ports with histologic descriptions. In 1933, Levin 
and Tolmach 7 reported a case in which the main 
clinical pictures of the skin corresponded typically 
with the accepted pictures of purpura annularis 
telangiectodes, and in which an autopsy was per- 
formed. Unfortunately, the latter cannot be ac- 
cepted unreservedly because no histologic study of 
the skin lesions was made, and the described clinical 
course and gross autopsy findings were those of bac- 
terial endocarditis, in which event, purpuric lesions 
might be expected to occur. In 1942, Wise 8 pub- 
lished a review of the clinical and histopathological 
features of purpura annularis telangiectodes with 
*t$ differential diagnosis from progressive pigmen- 
tary dermatosis (Schamberg 0 ). The following case 
report ^ seems justified because the clinical and 
etiologic investigation was more extensive than in 
any previously reported case. 


I Medical Service of the Hitchcock Clinic and the Pathological 

H*mp*h»re ° { the M,ry 1!llchcock Memorial Hospital, Hanover. New 

sil^tepiber, Hitchcock Clinic, member, staff of the Msrv Hitchcock 
• Jtmofial Ifotpiul, instructor in medicine, Dartmouth Medical School 
Xt*L 0ffn "!r‘ assistant. Pathological Laboratory Mary Hitchcock 
wort*! Hospital and Dartmouth Medical School 


Case Report 

H. L. J., a 20-year^old unmarried woman, was first seen 
at the Hitchcock Clinic on March 26, 1942, complaining of 
skin lesions on the lower halves of the legs. For 5 or 6 months 
she had had oozing, pustular lesions on both ankles, and for 
2 weeks she had noted maculopapular, circinate, symptom- 
less lesions over the lower halves of the legs, accompanied by 
slight edema of the left ankle. On May 29, she was seen by 
a dermatological consultant, Dr. Arthur M. Greenwood, of 
Boston, who made the diagnosis of purpura annularis telan- 
giectodes She was next seen on July 9, at which time no 
essential change in the skin lesions was noted. 

The parents and seven siblings were living and well, and 
the family history, was not remarkable in any way. In her 
childhood the patient had had measles, mumps, whooping 
cough and chicken pox, without complications. There was 
no history of rheumatic fever or of operations, injuries, major 
illnesses or previous hospitalizations. She had graduated 
from high school 2 years previously and had been a telephone 
operator for 1 year. The menses nad begun at the age of 12 
and had always been regular. 

Physical examination was not remarkable, except for the 
skin lesions. The cardiac impulse was detected 8 cm. to the 
left of the midline in the Sth intercostal space. The sounds 
and rhythm were normal. The height was 66 inches and the 
weight 143 pounds. The temperature was 98.6‘T., the pulse 
80, and the blood pressure 110/60. There were purpuric, cir- 
cinate, ulcerating, scarring, pigmented lesions of the legs and 
ankles and slight edema of the left foot. Two blood Hinton 
and two blood Kahn tests were negative. The red-cell count 
was 4,350,000 and the hemoglobin 11.8 gm. (Klett method). 
The tv hi te -cell count was 5350, with 2 per cent eosinophils, 

1 per cent stab neutrophils, 60 per cent segmented neutro- 
phils, 32 per cent lymphocytes and 5 per cent monocytes . 
The hematocrit was 40 per cent. The sedimentation rate 
was 74 mm. in one hour, and at another time 55 mm. The 
bleeding time was 2 minutes and 40 seconds, and the clotting 
rime was 3 minutes. The platelet count was 217,500. The 
prothrombin time was 32 seconds (normal, 30 seconds). The 
blood nonprotein nitrogen was 25 mg., the blood sugar 
S3 mg., the plasma chlorides 590 mg., the serum cholesterol 
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102 mg., the serum calcium 9.3 mg., and the serum phos- 
phorus 3.3 mg. per 100 cc. Agglutination tests with Brucella 
organisms were negative. The plasma ascorbic acid was 1.5 
mg. per 100 cc. A second-strength, intradermal tuberculin 
(P. P. D.) test was negative. A tourniquet test was negative. 
A radiograph of the veins of the left leg was performed after 
the injection of Diodrast into a superficial vein on the dorsum 
of the left foot. This showed normal visualization ot the 
draining veins up to the femoral and external iliac veins. A 
radiograph of the chest was normal. An electrocardiogram 
was normal. 

A biopsy of skin of the left leg was performed, the specimen 
being taken from an area showing telangiectasia, hemorrhage, 
pigmentation and atrophy. At the time of the biopsy, 
aerobic and anaerobic cultures were taken from the sub- 
cutaneous tissue, and these were sterile. Cultures on Sabou- 
raud’s medium were also sterile. Portions of the tissue were 
fixed in 10 per cent formalin and in Zenker’s and Bouin’s 
fluids, and the following stains were made: hematoxylin and 
eosin, Weigert’s elastic tissue, Ziehl-Neelsen’s, Masson’s 
trichrome, and Turnbull-blue stain for iron. Serial sections 
were studied. A few capillaries showed hyaline thickening 
without other changes; others showed hyalinization of the 
walls accompanied by the formation of hyaline thyombi that 
completely occluded the lumens. There were scattered red 
cells in the connective tissue around such vessels, and an 
occasional widely dilated capillary with a ruptured wall was 
seen. In other areas there were proliferative intimal thicken- 
ings nearly occluding the lumens and, occasional round 
areas were seen that appeared to be recanalized, previously 
thrombosed vessels. These were surrounded by small collec- 
tions of lymphocytes with occasional plasma cells and eosin- 
ophils. The capillaries around the hair follicles and sweat 
glands, were particularly involved. Most of the other capil- 
laries involved were in the superficial layers of the dermis. 
In some sections there was marked atrophy of the epidermis, 
which consisted of only two or three layers of cells; the im- 
mediate underlying dermis was fibrotic and showed hyalinized 
and thrombosed capillaries with extravasated red cells. Many 
of the sweat glands showed atrophic and fibrotic changes. In 
some of the hemorrhagic areas there were small collections 
of brown, granular pigment around the blood vessels, and 
these took the iron stain. The small arteries and veins of the 
subcutaneous tissue adjacent to the dermis were free of throm- 
botic and inflammatory changes. The elastic-tissue stain 
showed an apparent decrease in the elastic fibers of the dermis'. 


No acid-fast bacilli were found in the sections stained by the 
Ziehl-Neelsen method. (The perinuclear vacuolization of the 
epidermis described by Way 6 appears to have no significance, 
since it has been seen in numerous sections of stratified 
squamous epithelium, including apparently normal tissues,) 

Summary 

A case of purpura annularis telangiectodes is re- 
ported. 

Extensive laboratory tests gave essentially normal 
values with the following exceptions: the blood 
cholesterol was moderately low, and the sedimen- 
tation rate was markedly elevated. 

Histologic study of the skin lesions revealed throm- 
boses, inflammatory changes in And around small 
blood vessels, hemosiderin deposits and atrophy, all 
of which have been previously described. 

This case furnishes no evidence that purpura 
annularis telangiectodes is a dermatologic mani- 
festation of a cardiovascular disease. 1 
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Addition. In the paper “Pathology, Clinical Manifestations and Treatment 
of Lesions of the Intervertebral Disks” by Dr. Albert Oppenheimer, which 
appeared in the January 27 issue of the ] oumal, the following sentence should 
have been added to the first footnote in column 1, “Awarded the first prize in 
the competition for the Pray- and Burnham Awards offered by the Trustees 
of the New Hampshire Medical Society.” 


Vol 230 No. 7 


BLOOD BANKS — ROSS 


195 


MEDICAL PROGRESS 


BLOOD BANKS AND BLOOD TRANSFUSION (Concluded)* 
Joseph F. Ross, M.D.f 

BOSTON 


Traumatic Shock, Burns and Hypoproteinemia 

The importance of the plasma proteins in the 
treatment of shock, burns and hypoproteinemia has 
been reviewed recently by Janeway 61 in this series of 
articles, and will not be repeated here. It may be 
pointed out, however, that desiccated plasma and 
solutions of albumin were developed specifically for 
use by the armed services, and their greatest value 
lies in their stability at room temperature for pro- 
longed periods of time and in their concentrated 
form, which allows shipment in a minimum amount 
of space. For civilian use it is more convenient and 
economical to preserve whole plasma in the frozen 
state, and such plasma is probably more suited for 
general use than are the desiccated or fractionated 
products. Liquid plasma stored at 4°C. or at room 
temperature maintains its effectiveness in restoring 
the osmotic pressure of the blood, 65 but loses several 
of its other properties and is therefore not so satis- 
factory as is the frozen product. 

In the event that plasma is not available, trans- 
fusion of whole blood should not be withheld from 
burned or shocked patients merely because hemo- 
concentration exists. In such cases donor blood is 
relatively dilute in comparison with the recipient’s 
blood, and transfusion tends to arrest the develop- 
ment of further hemoconcentration. 68 

Transfusion of whole blood is indicated in patients 
w shock when hemorrhage has been severe, and in 
burned patients when hemolytic processes 67 or in- 
hibition of bone-marrow function has led to a 
lowering of the hematocrit. 88 


Infections and Infectious Disease 


Specific and nonspecific antibacterial and anti- 
toxic substances may be transferred by transfusions 
of fresh blood or plasma and are frequently of con- 
siderable value in the treatment of infections and in- 
fectious diseases. 69 Attempts to increase the con- 
centration of these immune substances in the trans- 
fused material have led to the use of convalescent 
serums, immunotransfusions and highly concen- 
trated immune globulins prepared from convalescent 
human subjects or immunized animals. Convales- 
cent scrums and immune globulins have proved 
highly successful in the treatment of certain in- 
fections • — for example, scarlet fever, measles, mumps 
a nd pneumococcal and influenzal infections. 65 Im- 
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munotransfusion has not been so generally success- 
ful, probably because of the fact that the concen- 
tration of antibodies developed in the donor as a 
result of vaccine injections are not so high as those 
already present in the recipient. 70 Lyons, 71 however, 
reported that transfusions of blood from properly 
selected donors were of considerable value in the 
treatment of hemolytic streptococcus infections. 

The role of transfused leukocytes in combating 
infection has not been established. Donor leukocytes 
may aid in combating disease, 6 ® although it is not 
possible to elevate significantly the recipient’s 
white-cell count by transfusion. Transfusion i$ of 
little or no value in the treatment of agranulocytic 
angina. 72 It is frequently indicated in acute and 
chronic infections to supply erythrocytes and plasma , 
protein. Occasionally, the benefits derived from 
such supportive therapy are pronounced. 

Although the immune globulin substances appear 
to be quite stable, complement, leukocytes and per- 
haps other important antibacterial substances 
rapidly degenerate in stored blood. 44 ' 86t 69 Con- 
sequently, fresh blood should be used for maximum 
effectiveness in the treatment of infections. 

Precautions 

The importance of establishing absolutely the 
compatibility of blood before transfusion cannot be 
overemphasized. An error in blood grouping or cross- 
matching may — and all too frequently does • — re- 
sult in a severe transfusion reaction and death. Tests 
of compatibility should be performed only by ade- 
quately trained persons, and the materials and 
technics used must be scrupulously controlled. Ex- 
cellent and concise descriptions of blood-grouping 
technics, with practical considerations of necessary 
precautions and sources of error, are to be found in 
the manual by Schiff and Boyd 73 on blood-groupmg 
technic, which should be readily available in every 
laboratory performing such tests. 

In contrast to the universally employed procedure 
of establishing donor-recipient compatibility in re- 
spect to the A, B, AB and O groups, tests for the Rh 
factor are not widely used, and until recently were 
performed only in a few research laboratories. The 
importance of the Rh factor as an isoantigen lias re- 
cently been discussed by Hooker 74 and Wiener, 75 and 
it is apparent that most intragroup hemolytic trans- 
fusion reactions are caused by transfusion of Rh+ 
blood into sensitized Rh- recipients. 78 Even though 
the Rh factor is a poor antigen, and only 15 per cent 
of the white population is Rh-, the hazards asso- 
ciated with transfusion of Rh-incompatible blood 



196 


THE NEW ENGLAND JOURNAL OF MEDICINE 


reb 17, 19« 


are so great that tests for the Rh factor and trans- 
fusion of Rh-compatible blood should be made a 
routine procedure for all transfusions. Certainly, 
transfusions should never be given to pregnant 
women or to recipients receiving repeated trans- 
fusions unless Rh compatibility has been established. 

Unfortunately, in vitro cross-matching tests — 
even with Landsteiner’s test-tube technic and with 
incubation and chilling of the serum-cell mixtures — 
do not always detect potentially sensitive Rh- 
recipients. The avoidance of Rh-incompatible re- 
actions can be ensured only by making tests for 
the Rh factor in the cells of both donor and recip- 
ient, and by transfusing Rh- recipients with Rh- 
blood. Such determinations require the use of potent 
Rh-agglutinating serum, which is still difficult to 
procure. Rh-factor determinations, however, can 
usually be obtained in centrally located laboratories.* 
The indiscriminate use of so-called “universal 
donors” is dangerous, since transfusion of Group O 
blood may produce severe hemolytic reactions. 77 
Hesse 78 reports that, in 46 cases, transfusion of 
universal-donor blood caused 20 deaths. He recom- 
mends that universal-donor blood be used only in 
cases of extreme emergency, and then only if the 
agglutinating titer of the donor serum for the 
recipient’s cells is not higher than 1 :32. Neutraliza- 
tion of isoagglutinins with specific Group A and 
Group B antigens has been recommended by Witeb- 
sky, Klendshoj and Swanson 79 and appears to make 
even high-titer Group O blood safe for transfusion 
into members of other blood groups. The pooling 
of several lots of plasma so dilutes and neutralizes 
the isoagglutinins contained in any one plasma that 
pooled plasma may be given without the hazard of 
producing intravascular agglutination. 80 

The rate at which blood may be transfused safely 
depends to a large extent on the functional integrity 
of the recipient’s cardiovascular system. In normal 
persons as much as 650 cc. of blood has been given 
in three minutes without adverse reaction 81 ; the 
rate of flow usually recommended is 40 to 60 drops 
per minute, or 250 cc. per hour. 

Blood and plasma that have been refrigerated 
may be transfused safely without preliminary warm- 
ing. 82 Indeed, mistaken attempts at warming may 
actually produce hemolysis or protein denaturation. 
Frozen plasma should be thawed at a temperature 
of 37°C., and the time used for thawing should not 
exceed thirty minutes. Slower thawing or thawing 
at room temperature results in the formation of 
a heavy fibrin precipitate. 

Stored blood or plasma should be filtered before 
being transfused, since small aggregates of fibrin 
are prone to develop in even the best preservatives, 
and the introduction of such thrombi into the venous 
system may produce a fatal reaction. 83 Most filters 
tend to become clogged with these fibrin aggregates, 
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with the result that they are frequently discarded 
and the blood or plasma is given without filtration 
This is highly dangerous, since if there is enougt 
precipitate to clog a filter, it will certainly clog the 
arterioles or capillaries somewhere in the recipient's 
body. Although not ideal, the glass-bead filter 
recommended by the British Medical Research 
Council 81, 85 has proved satisfactory at the Massa- 
chusetts Memorial Hospitals. \ 

Every precaution must be taken to prevent the 
transmission of disease by transfusion. The mere 
performance of a serologic test for syphilis is not 
adequate, since highly infectious syphilis may exist 
before the reaction becomes positive and even before 
the primary lesion appears. 80-88 Eichenlaub and 
Stolar 89 state that in 41 cases of transfusion syphilis 
serologic examinations would not have aided in de- 
tecting the disease in 18 of the infected donors. Sero- 
logic testing of donors must be complemented by care- 
ful physical examination and questioning to exclude 
the possibility of latent or seronegative syphilis. 

In view of the long latency of malaria, it may be 
unwise to use persons with a past history of this 
disease as blood donors, even though examination of 
a blood smear fails to reveal the presence of parasites 

The epidemic of jaundice following yellow-fever 
inoculations in the United States Army has been 
traced to the presence of small amounts of pooled 
human serum in the vaccine, 00 and it appears that 
the jaundice-producing agent is a filterable virus. 91 
Similar attacks of jaundice have been produced by 
the transfusion of blood and of convalescent 
serum, 92 ’ 93 and are presumably caused by a similar 
agent. The implications of these findings in the selec- 
tion of blood donors are not yet definite, since donors 
of some of the jaundice-producing bloods are appar- 
ently healthy and there is no way of determining 
that their blood is icterogenic. 

Transfusion Reactions 

Hemolytic transfusion reactions are unfortunatel) 
much more frequent than is usually suspected, the 
average incidence being about "2 per 1000 trans- 
fusions, with a mortality of 1.4 deaths per 1000 trans- 
fusions. 94 These rates place the risk of blood trans- 
fusion in the same range as the risk of some major 
operations', a fact that is all too often neglected. 
Alany physicians take elaborate precautions to safe- 
guard against much less important hazards, but 
depend on a young intern or an inadequately 
trained technician to establish the compatibility of 
donor blood. Fortunately, transfusion of incom- 
patible blood does not always result in serious com- 
plications, 95 but the usual course of events following 
such transfusions is intravascular agglutination an 
hemolysis, hemoglobinemia, hemoglobinuria, severe 
systemic symptoms, oliguria, anuria, uremia an 
death in at least half the cases. 78, 94> 96 

The pathogenesis of the renal failure that is the 
usual cause of death in these accidents is still ob- 
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scure. Considerable doubt has been cast on the 
theory that anuria and uremia are produced by 
— f mechanical blockage of the renal tubules by hemo- 
^ globin casts precipitated in acid urine, and on the 
belief that such blockage can be prevented by keep- 
ing the urine alkaline. 97 ' 1 ' 98 Careful studies of kid- 
r d\ neys from cases of fatal transfusion reactions hat e 
ii a failed to account for the anuria on the basis of renal 
tubular obstruction. The primary lesion in such kid- 
ip neys is a marked degenerative change in the con- 
’ 1: voluted and collecting tubules. 17, 99 Furthermore, 
f: large amounts of pure hemoglobin may be injected 
'it intravenously and excreted in acid urines without 
!r producing any decrease in renal function or any un- 
toward reaction. 99 ' 100 Finally, maintenance of an 
»r alkaline urine in several typical hemolytic trans- 
ts fusion reactions did not prevent death." 

-- It appears probable that transfusion -reaction 
A nephritis is produced by the action of some toxic 
-r or antigenic substance .on the tubular epithelium 
rather than by mechanical blockage of the tubular 
<: lumens. The nature of this hypothetical toxin is 
sr* su Bgested by the recent experiments of Bing, 100 who 
jj found that hemoglobin, methemoglobin and metmyo- 
j* globin could be excreted in either acid or alkaline 
V urine without disturbance of renal function so long 
k as the alkali reserve of the subject was normal. 
I. Production of acidosis by the intravenous injection 
- of lactic acid or hydrochloric acid prior to the in- 
j jeetion of methemoglobin produced typical trans- 
^ fusion-reaction nephritis, with anuria, uremia and 

* death. Such findings suggest that fatal human re- 
g acf ions occur when methemoglobinuria develops in 
s patients with markedly reduced alkali reserves, as 
f *n severe shock. 

( The extreme seriousness of hemolytic transfusion 
reactions and the fact that about half the patients 
developing anuria die make it absolutely essential 
that effective therapeutic measures be instituted 
immediately in any patient suspected of having such 

* a reaction. In spite of the evidence that transfusion- 
{ reaction nephritis is not produced by mechanical 

* blockage of renal tubules, abundant clinical and 
' experimental evidence supports the practice of 

alkalinizing the urine in all suspected cases. 90, 101 To 
he effective, alkalinization must be accomplished 
rapidly, and this usually necessitates parenteral 
administration of alkalinizing agents. Because of 
{ he ready availability of sodium citrate in sterile 
• an ipoules in hospitals where transfusions arc given, 
several authors have recommended the slow intra- 
venous injection of 100 to 200 cc. of a 2.5 or 3.0 per- 
cent solution of the drug, which, it is stated, produces 
a > neutral or alkaline urine within fifteen 
minutes. 10 *- ito fy[ ore physiologic in action, safer and 
probably more effective in alkalinizing the urine are 
solutions of sodium lactate (% molar) and sodium 
bicarbonate (4 to 6 per cent), which can be procured 
m sterile ampoules and which should be available 
0r immediate use in any hospital where trans- 


fusions are administered. The oral administration 
of adequate amounts of sodium bicarbonate or other 
alkalies 103 produces an alkaline urine, but the length 
of time and the amounts required vary greatly in 
different persons. Numerous other therapeutic 
measures directed toward stimulating renal func- 
tion and the secretion of urine have been advocated, 
but there is little evidence of their effectiveness. 104 
Transfusion of fresh compatible blood as soon as pos- 
sible after the hemolytic reaction has occurred does 
appear to be of some value, perhaps because of its 
effect in stimulating blood flow through the 
kidneys. 105 

It is evident from the confusion concerning the 
pathogenesis of transfusion nephritis and from the 
nonspecific nature and frequent failures of the nu- 
merous recommended therapeutic measures that the 
treatment of hemolytic transfusion reactions is un- 
satisfactory. It is better to avoid the necessity for 
such treatment by ensuring the compatibility of 
donor blood than it is to attempt treatment once a 
reaction has occurred. 

Febrile reactions to transfusion are fairly frequent, 
and as a rule can be explained by the presence of 
pyrogens or impurities in solutions or by improperly 
cleaned glassware or tubing. Such febrile reactions 
may be serious in recipients who are critically ill 
or extremely anemic, and must be carefully guarded 
against by observing a scrupulous technic. 

Allergic and anaphylactic reactions' occur in 1 
or 2 per cent of transfusions. 95 They vary in severity 
from mild urticaria to severe anaphylactic shock. 
Usually such reactions are mild and can be con- 
trolled by the injection of 5 to 10 minims of a 1:1000 
solution of adrenalin. This type of reaction can be 
decreased in frequency by using only fasting donors, 
and it is now a routine requirement in many blood 
banks that donors must abstain from food for four 
to six hours before venesection is performed. 

* * * 


Blood banks and improved methods for the 
preservation of erythrocytes have made trans- 
fusion of whole blood a simple, economical procedure 
and have extended tremendously the therapeutic 
usefulness of transfusions. Blood plasma, originally 
a byproduct of the blood bank, now has its own par- 
ticular fields of usefulness, and can be stored almost 
indefinitely without loss of therapeutic efficacy. The 
next great advance in transfusion therapy will no 
doubt be the preparation and use of purified frac- 
tions of the plasma proteins, — albumin (already 
in use), fibrinogen, thrombin, complement, specific 
immune globulins, isoagglutinihs, enzymes and 
hormones,— each filling a particular therapeutic need. 
78 East Concord Street 
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CASE 30071 
Presentation of Case 

A forty-one-year-old housewife entered the hos- 
pital because of diarrhea. 

The patient was in apparent good health until 
three and a half years before entry, when she de- 
veloped numerous grossly bloody stools accompanied 
by crampy, low abdominal pain. Three years before 
admission she had an x-ray examination and was 
told that she had a “duodenal ulcer.” On a Sippy 
diet and “injections” she had considerable relief 
for a period of two years. It is not known what the 
injections consisted of and whether there was an 
examination of the stools. Six months before ad- 
mission she developed vague, distressing, abdominal 
discomfort just below the left costal margin. The 
pain was not severe and had no relation to meals. 
Four months before entry she had sudden, severe, 
prostrating, left subcostal pain and stayed in bed 
for seven weeks. Following this she was extremely 
weak; she was able to get up but stayed at home. 
She had intermittent attacks of subcostal, flank 
and lower costal pain on the left. About two weeks 
before admission she developed loose liquid stools 
alternating with normal stools. There was no blood, 
tarry material or recognizable food particles in the 
stools* On one occasion at that time she vomited 
foul-smelling material. She was taken to a com- 
munity hospital where barium studies were per- 
formed, She had lost SO pounds in four months. 
No additional information was available except that 
she had had a hysterectomy and appendectomy 
three years before entry. 

Physical examination showed a well-developed, 
poorly nourished pale woman. There was a slight 
apical systolic murmur, but the heart and the lungs 
were not otherwise remarkable. The liver was pal- 
pable at the costal margin. In the left upper quad- 
rant was a palpable, tender mass from which a 
tubular structure extended to the right upper quad- 
rant. There was tenderness in the left subscapular 

region. 

The blood pressure was 116 systolic, 68 diastolic. 
The temperature was 98.6°F., the pulse 75, and the 
respirations 20, 

On t«*v< t>[ ibteace 


Examination of the blood showed a white-cell 
count of 14,000, with 87 per cent neutrophils. The 
hemoglobin was 8.5 gm. per 100 cc. The blood pro- 
tein was 4.4 gm. per 100 cc. The urine gave a -f- test 
for albumin. A gastric analysis showed free hydro- 
chloric acid and was guaiac negative. The stools 
were guaiac positive. A blood Hinton test was 
negative. 

A gastrointestinal series showed a rather large 
stomach. A wide fistulous tract, measuring 7 by 
1.5 cm., led from the greater curvature of the 
stomach opposite the cardia to the splenic flexure of 
the colon (Fig. 1). Peristalsis of the stomach was 
active, and there was normal passage of barium 



Figure 1. Roentgenogram Jo! lotcing a Barium Meal. 


through the pylorus filling a symmetrically non- 
tender duodenal cap. Six-hour films showed a small 
amount of barium still in the stomach, mixed with 
food material. The barium was scattered through- 
out the small bowel, but little seemed to have passed 
through the fistulous tract to the left colon. The 
colon was outlined with barium from rectum to 
cecum. The barium was mixed with fecal material, 
apparently following barium examination of the 
colon before admission. 

On the tenth hospital day an exploratory laparot- 
omy was performed. 

Differential Diagnosis 
Dr. Robfrt R. Linton: Before reading the x-ray 
report it is well to pause and see what one can make 
out of this history. First of all, it seems to me that 
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we are dealing with a woman who was in poor con- 
dition. For instance, she had a hemoglobin of 8.5 
gm., which is half what it ought to be. She had a 
low serum protein, 4.4 gm. per 100 cc., whereas it 
ought to be in the neighborhood of 6 gm. She had 
a -f- test for albumin in the urine. These findings, I 
think, indicate that the woman was seriously ill, and 
had a condition that had probably been going on 
for some time. The first indication of anything 
wrong was three and a half years before she was 
admitted, and at that time she apparently passed 
grossly bloody stools accompanied by crampy, 
lower abdominal pain. 

The passage of blood in the stools may be due to 
several things. First of all it may be due to hemor- 
rhoids. If it was due to hemorrhoids, one would not 
expect it to be associated with lower abdominal 
pain. One should never stop at that diagnosis with- 
out investigating the colon further, both by sig- 
moidoscopy and barium enema, which was not done. 
Occasionally one sees grossly bloody stools from a 
duodenal ulcer. She did have a gastrointestinal 
series at that time, and a diagnosis of a duodenal 
ulcer was made. Whether she had that or not, I am 
not certain, but I am sure that that is not what she 
was suffering from when she came into the hospital. 

The next thing of interest in the history is that six 
months before admission she developed vague, dis- 
tressing, abdominal discomfort below the left costal 
margin. We have for the first time some evidence 
of the localization of the lesion. Four months before 
entry she had sudden, severe, prostrating, costal 
pain on the left, and later there was a mass noted 
in the left costal region. What conditions can give 
symptoms in this region with a presumable mass? 
The first one is pancreatitis, in view of the fact that 
some extension of the mass toward the right upper 
quadrant was noted, which is the general distribu- 
tion of the pancreas. It seems to me that a patient 
with severe left subcostal pain could very well have 
a pancreatic lesion, not a hemorrhagic pancreatitis 
but some form of pancreatic cyst or low-grade pan- 
creatitis. Again she may have had a lesion in the 
stomach, as the stomach lies in the left upper 
quadrant. It may have been a carcinoma of the 
stomach, with a subacute perforation into the left 
upper quadrant that had sealed off. Another con- 
dition is a lesion in the splenic flexure of the colon, 
such as diverticulitis or carcinoma. One cannot for- 
get also that the kidney and the spleen are in the 
left upper quadrant, but we have no evidence that 
either of these organs was involved. Furthermore, 
in the laboratory studies it is important to notice 
that the patient showed free hydrochloric acid in the 
gastric analysis. There was no blood in the gastric 
analysis, but the stool did give a positive guaiac 
test. F rom that I conclude that she was not suffering 
from carcinoma of the stomach and that the blood 
in the stools was more likely coming from a lesion 
in the colon rather than from one in the stomach. 

/' 

r *■ 


I am a little confused about the x-ray report 
Perhaps it is correct as written, but I should like to 
ask Dr. Robbins whether the barium went frora 
the stomach into the splenic flexure. Apparent!} 
it did not go from the splenic flexure into the 
stomach. 

Dr. Robbins: This is the point at which tie 
barium, as I understand it, was said to go through 
from the stomach to the splenic flexure. I think 
there is definite evidence of rigidity of the wall oi 
the stomach. This is the fistulous tract, and in this 
projection it shows best on the spot films. It is dis- 
torted and fairly long. ' There is a harrowed area 
in the distal transverse colon at the point where the 
fistula enters. 

Dr. Linton: It is obvious from the x-ray films 
that she had a gastrocolic fistula, and I think that 
one can pick out several confirmatory items in the 
history. For instance, it is stated that two weeks 
before entry she developed liquid stools alternating 
with normal stools. That does not necessarily mean 
that she had a gastrocolic fistula but suggests it. 
On one occasion there was vomiting with foul- 
smelling material. These two things ought to make 
one -think of gastrocolic fistula in a patient with a 
lesion in the upper abdomen. It is perfectly obvious 
from these x-ray films, which help us in diagnosing 
the lesion, that the condition was not one of pan- 
creatic or duodenal origin. 

I believe that there are three possibilities to be 
considered: carcinoma of the stomach with per- 


foration and a fistulous tract into the colon; car- 
cinoma of the colon with the reverse taking place; 
and a benign lesion, such as a diverticulum, that 
had formed an abscess and had perforated into the 
stomach. I think - the last mentioned is the least 
likely in view of the fact that the patient showed 
evidence of chronic disease — the low hemoglobin 
and low serum protein. It is up to me to decide 
whether she primarily had carcinoma of the colon 
or of the stomach, which is a fairly hard decision to 
make. The fact that there was rigidity in the 
stomach wall makes me favor a primary lesion in the 
stomach rather than one in the colon. Furthermore, 


a lesion that had been going on as many years as 
this one had, if it involved the colon, would ord' 
narily have given obstructive signs, which apparent } 
were not present. This lesion was in a silent area m 
the stomach and could have gone undiagnosed lor 
some time. When she had the first gastrointestinal 
series, the lesion was probably overlooked, since it 
was in the fundus. 

My final diagnosis is carcinoma of the stomac , 
with perforation and the formation of a fistulous 


tract between it and the colon. 

Dr. Robbins: The rigidity in the wall of the 
stomach could just as well have been produced b} 
extension from a lesion elsewhere or by an inflarn 
matory process. There is a definite narrow area of u 
ceration in the colon from which the fistula extends 
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Dr. Linton: Actually- it makes little difference 
whether the lesion was in the stomach or in the 
h colon, because both organs would have to be re- 
jected to relieve the patient. It is merely taking a 
!: long chance to see if one can guess the right one. 

’ A Physician: How do you explain the absence of 
occult blood in the stool? 

t Dr. Linton: I must admit that that is more in- 
t dicative of a lesion in the colon than of one in the 
stomach. The free hydrochloric acid is also in favor 
- of a colonic lesion rather than one in the stomach, 
: but free acid does occur in carcinoma of the stomach, 
« so one cannot draw any absolute conclusion- 

Dr. Leland S. McKittrick: Our reasoning was 
much like that of Dr. Linton. We were, however, 
more impressed by the radiologist's report than Dr. 
Linton was. We thought that the primary lesion 
was probably in the colon and that it had gone 
through into the stomach. We did not, however, 
feel strongly one way or the other. 

We did a transverse colostomy and found an ad- 
herent mass in the left upper quadrant, which we 
did not thoroughly explore. We could not tell much 
about it but obtained the impression that it might 
be removable. About three weeks later she was re- 
operated on. During the interval she had seven or 
eight transfusions, but the hemoglobin at the end 
of that period was about 8.5 gm,, practically what 
it was when she came into the hospital. At the 
second operation it was possible to take out the 
mass. We removed the greater part of the stomach, 
the spleen, about half the pancreas and the splenic 
flexure. Except for a thrombophlebitis involving 
, the deep veins of the left leg, she made an uneventful 

convalescence. 

Clinical Diacnosis 
Gastrocolic fistula. 

Dr. Linton’s Diagnosis 

, Carcinoma of stomach, with gastrocolic fistula. 

\ 

Anatomical Diagnoses 
Adenocarcinoma of transverse colon, with exten- 
sion into stomach. 

Gastrocolic fistula. 

Pathological Discussion 
Dr. Ronald C. Snhten: As Dr. McKittrick has 
indicated, the resection included the greater portion 
of the stomach, the transverse colon, the spleen and 
a segment of the pancreas. The transverse colon 
and the stomach were intimately bound together, 
^hen the former was opened, an annular tumor 
about 4 cm. in length was found that had replaced 
the mucosa. Superiorly, in the center of the tumor, 
a fistula about 2 cm. in diameter led into the stomach 
°n the greater curvature. From the gastric aspect 
the fistula was found to be situated in the center of 


a mound produced by tumor infiltration of the 
stomach wall. The mucosa over this mound was 
ironed out but; not destroyed, except at the portal 
of the fistula. To determine the origin of this tumor 
one must rely, in part, on the interpretation of the 
gross findings, and we believe that it arose in the 
transverse colon, Miscroscopicaily it proved to be a 
fairly well differentiated adenocarcinoma. The 
spleen was not involved, nor was the pancreas, 
although both organs were adherent to the mass. 


CASE 30072 
Presentation of Case 

A sixty-three-year-old woman was admitted to 
the hospital because of pain in the left leg. 

The patient was in the hospital two years prior to 
admission because of a pathologic fracture through 
a benign giant-cell tumor of the left femur. The 
tumor was excised, leaving only the anterior medial 
and posterior walls of the cortex, which contained 
some of the original tumor. Grafts from the ilium 
were inserted. The patient was asymptomatic and 
moved around freely until two days before entry 
when she tripped over a rug and strained her leg, 
which necessitated the use of a cane. One month 
before admission she noted a mass in the left lower 
quadrant of the abdomen. There was no pain ex- 
cept for a “kink” on one occasion. She had no 
other symptoms. 

She had been constipated for many years and had 
noted no change recently. Seven months prior to 
admission she noted a small amount of blood in the 
stools, but none since. A barium enema at that 
time was negative. 

Physical examination showed a grapefruit-sized 
movable nontender mass in the left abdomen. It 
could not be move d into the pelvis or the flanks. 
There was anterior bowing and marked thickening 
of the left femur. 

The blood pressure was 155 systolic, 75 diastolic. 
The temperature, pulse, and respirations were 
normal. 

X-ray examination of the left femur showed pro- 
gressive expansion in the involved area since the 
last examination. This was more marked in the 
lower portion, where numerous cyst-like cavities 
were seen that were divided by coarse trabeculae 
of bone. The bone grafts previously described were 
still in position and maintained their density. There 
was evidence of a fairly recent fracture of the an- 
terior cortex at the upper extremity of the involved 
portion of the femur with anterior bowing, which 
was greater In degree than it was two years pre- 
viously. There was no apparent soft-tissue mass 
in the left pelvis. A barium enema passed without 
delav from the rectum to the cecum. The proximal 
sigmoid was displaced laterally by a palpable mass 
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in the left side of the pelvis. The mass was extrinsic 
to the sigmoid and not grossly adherent to it. The 
rest of the colon was negative. A post-evacuation 
film showed contraction of the entire colon, with 
normal mucosal relief. 

On the fifth hospital day an operation was 
performed. 

Differential Diagnosis 

Dr. Edward B. Benedict: The first question that 
occurs to me is a rhetorical one. I might ask why an 
endoscopist was asked to discuss a bone tumor. The 
first answer is a flattering one — possibly they 
thought that I am a good diagnostician. The second 
is that they wanted to “take me for a ride”; the 
third, that they could not get anyone else. 

Dr. Ronald C. Sniffen: Let us assume that the 
first is correct. 

Dr. Benedict: Could the pathologist be mistaken 
about the pathological diagnosis of benign tumor? 
You do not have to answer that now, Dr. Sniffen, 
but you might think about it. 

Perhaps we might first look at the x-ray films. 

Dr. Laurence L. Robbins: This is the bone 
lesion as it was originally seen. These films were 
taken in 1941. The location of the lesion is of in- 
terest. Apparently it is a trabeculated lesion with 
large cystic areas and appears to involve the 'entire 
bone, both the cortical and medullary portions. So 
far as I can see there is no evidence of break in the 
cortex other than what perhaps can be explained by 
a small fracture. I see no evidence of a soft-tissue 
mass. On this film, approximately three years post- 
operatively, you can see the changes that have taken 
place. The lesion has continued to expand, with 
loss of cortex in this area, but that does not neces- 
sarily mean that the lesion has become malignant. 
One wonders about it, however. There is soft-tissue 
swelling beyond a break in the cortex and evidence 
of fracture in the upper portion of the lesion, which 
probably explains the acute episode* 

So far as the examination of the colon is con- 
cerned, the fluoroscopist definitely had the advan- 
tage, but I am inclined to think that the pressure is 
more on the transverse colon than on the sigmoid; 
that is, the transverse colon appears to be displaced 
in the distal portion. The sigmoid may have been 
, displaced fiuoroscopically. 

Dr, Benedict: The record states that it was 
displaced laterally by a palpable mass in the left side 
of the pelvis. 

Dr. Robbins: If there was a mass I should put 
it above the transverse colon. 

Dr. Benedict: Was there a chest plate? 

Dr. Robbins: Yes; it was negative. 

Dr. Benedict: There are several things against 
a benign giant-cell tumor. Geschickter* states that 
no giant-cell tumor has recurred after primary radi- 

C ' F " Copland, M. M. Tumors of Bone. 709 on 
Philadelphia: Lancaster Press, 1931. P. 325. pp 


cal resection. Furthermore, giant-cell tumors uy.- 
ally occur in the end of the bone. Fractures % 
doubtedly occur, but I wonder if one could 
two fractures in a recurrent giant-cell tumor. Sue! 
tumors occasionally become malignant, and 
suppose that could have happened here. 

What do you say, Dr. Sniffen, about the p 
sibility of an erroneous microscopic diagnosis? 

Dr. Sniffen: In this case I should say "No.” 

Dr. Benedict: Definitely? 

Dr. Sniffen: Yes. 

Dr. Benedict: By microscopic examination? 

Dr. Sniffen: Yes. 

Dr. Benedict: What do' you think, Dr. Robbim 
Is the bone tumor malignant by x-ray? 

Dr. Robbins: The sections were taken at tl 
time of the original films, and we do know that son 
giant-cell tumors become malignant. I do not kno 
whether this is malignant now. 

Dr. Benedict: I should like to relate the Jesii 
to the abdominal mass, carrying out Dr. Richa 
Cabot’s teaching of having one diagnosis to cov 
everything. In that case it would have to be 
malignant tumor in the abdomen with metastas 
to bone. I thought of an ovarian tumor, but it w 
described as not being irt the pelvis, and ovarii 
tumors seldom metastasize to bone. Furthermoi 
the plain film of the pelvis was said to have be 
negative. Tumors of the colon do- go to bone, b 
not often. The barium enema was negative exce 
for an extrinsic mass, which tends to rule out t 
colon. 

The tumors that metastasize to bone common 
are those that originate in the prostate, brea 
thyroid gland and kidney. I suppose that examir 
tion of the breast and thyroid gland was done a 
that a mass would have been noted. Tumors oft 
kidney frequently metastasize to bone, and them* 
felt in the abdomen is consistent with a renal turn 1 
In addition, symptoms of the metastatic lesi 
rather than of the primary tumor may appear nr 
There is no record of x-ray films of the kidneys. 1 
urine is not reported, and there was no pyelogra 
Is there anything in the record about these? 

Dr. Sniffen: The only finding recorded of rem ( 
significance is a rare red cell and rare white cel 
the urine. 

. Dr. Robbins: I think that I can see the 
kidney; it appears to be normal'. 

Dr. Benedict: Tumors of the lung and oo 
sionally those of the stomach and esophagus g° 
bone, but we have no evidence of anything m * 
chest, stomach or esophagus. Lymphoma oo 
sionally goes to bone, but usually to the vertebr 
and this is not the x-ray picture of a lympb° n 
Pathologic fractures are uncommon in lymphon 
of the bone, and there should have been other e 
dences of. lymphoma. From the x-ray standpo 
this is apparently not an osteogenic sarcoma, 
cause there is new-bone formation at the epipb}' s 
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-i end, Furthermore, the patient is usually somewhat 
h younger and pathologic fractures frequently occur. 

I was going to put all my money on a hyper- 
5 nephroma with' metastases to the femur, but Dr. 
n Robbins and Dr. Sniffcn believe that this is not a 
h malignant bone tumor, 'and Dr. Robbins says that 
ih' the left kidney outline is normal so far as he can tell, 
sr 1 do not know of any way to explain these two con- 
£■• ditions on the basis of a benign giant-cell tumor 
■ except by making two diagnoses, and even then I 
cannot name a tumor of the left lower quadrant 
~ that is not in the pelvis, not in the flank and not in 
the colon. In spite of all the arguments against a 
}J malignant bone tumor I am going to say that this 
■was a hypernephroma with metastasis to the femur. 


Dr. Benedict’s Diagnosis 
Hypernephroma, with metastasis to femur. 
Anatomical Diagnosis 

Malignant lymphoma, lymphoblastic type, of 
stomach, with extension to transverse colon 
and involvement of regional lymph nodes. 

Pathological Discussion 
Dr. Sniffen: Dr. A. W. Allen operated on this 
patient, and I am sorry he is not here to discuss the 
case. I shall read a portion of his operative findings. 

The abdominal mass just below and to the left of the 
umbilicus was found to be a massive cancer in the region 
of the midtransversc colon. There were implants in the 



Figure 1. Photograph or Stomach . 


Dr, Fletcher’ H. Colby: Would you expect a 
renal tumor to displace the colon the way this did? 
•Dr. Rorbins: No; but I cannot be sure about the 
displacement of the colon. The fluoroscopist said 
0ne thing, but what I see on the films is transverse 
colon that may be displaced by a renal tumor. There 
is one peculiar thing — * the gas shadow above the 
transverse colon appears to be in the mass displac- 
es the colon; if one considers both films together, 
the gas shadow could be due to something in the 

stomach. ■> . 

Clinical Diagnoses 

: D vartan cyst. 

Carcinoma of stomach. 


great omentum and in the gastrocolic ligament. Further 
exploration revealed that the source of the tumor lay in 
the stomach itself. There were nodes along the left gastric 
vessels, and nodes posteriorly to the celiac axis. The liver, 
however, was entirely free of disease; moreover there were 
no free peritoneal implants. After evaluation of the entire 
situation we decided that the tumor was resectable. 

A total gastrectomy, a transverse colectomy and a 
splenectomy were performed. 1 

I do.not see how Dr. Benedict could possibly have 
made the diagnosis. I am afraid that he was the 
victim to illustrate an interesting gastric lesion. The 
tv‘o lesions were not related; the bone lesion was a 
benign giant-ccll tumor.- 

The resected specimen was one of stomach, trans- 
verse colon and spleen. In the stomach there were 
two major masses, one on the greater curvature, 
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about 10 cm. in diameter, and the other on the lesser 
curvature, about 7 cm. in diameter (Fig. 1). These 
were separated by several centimeters. In the rest 
of the mucosa there were several smaller nodules, 
and the rugae in general were large and moderately 
firm. Both masses invaded all coats of the stomach 
and had reached the serosa. The larger mass had 
invaded the transverse colon, which contained a 
small submucosal nodule. The mucosa over the 
tumors was atrophic, but apart from an area of cen- 
tral ulceration over the larger mass, it was intact. 
These lesions microscopically proved to be lymphoma 
of the lymphoblastic type. 


It might be well to stress- the fact that when on: 
finds this picture — multiple tumors that originate 
in the stomach wall, protrude into the lumen and 
iron out the mucosa, with a central area of ulcera- 
tion — one should seriously entertain the diagno^ 
of lymphoma. This also holds for the connectiu 
tissue tumors, such as leiomyosarcoma and fibro- 
sarcoma. Some of the regional lymph nodes were 
free from lymphomatous change,' and some were in- 
volved. In an early lymphoma of the stomach one 
does not expect the lymph nodes to be involved, but 
in an advanced tumor such as this, it is more likely 
The spleen was normal. 
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rehabilitation and 

RE-EMPLOYMENT 

The number of men rejected by the armed forces 
or honorably discharged with a “certificate of dis- 
ability” is already great and will, of necessity, in- 
crease to an extent that may make it a difficult task 
lor the civil community to absorb them adequately 
a fid gainfully. The proper rehabilitation and re- 
employment of these men is of the utmost impor- 
tance if we are to avoid the tragic aftermath of the 
last war, and much of the responsibility for any 
future program rests on the civilian physician — for 
to him the discharged soldier will and should turn 
for help, guidance and assurance. 

ft is well to remember that the primary if not the 
sole objective of the induction stations of the armed 


forces is to procure a sufficient number of men who 
are physically fit for the rigors of general military 
service. The rejection of a selectee does not imply 
that he is incapable of living a normal existence or 
of being a useful civilian in his community, as he 
may well have been in the past. In a similar way, 
men are discharged from the armed forces with a 
“certificate of disability’’ because, for one reason 
or another, they are no longer able to stand the 
extreme stress and strain of modern warfare. Again 
there is no necessary implication that these men 
cannot return to a useful civilian life; they have 
been discharged solely because they are not fit for 
combat duty. It has not, however, been sufficiently 
stressed or publicized that many men are rejected' 
or discharged for defects entirely compatible with 
normal civilian life. The man who has been rejected 
by an induction station or discharged from the 
armed forces may have a previously undiscovered 
disease that can and should be treated by his own 
physician. On the other hand, it must be emphasized 
that chronic diseases, either mental or physical, 
that have previously been known should gain no 
new significance or importance when the soldier 
returns to his home. The mere fact that he has been 
rejected or discharged must neither be a stigma 
against the man nor a cause of special anxiety to his 
family and friends, though all too frequently it is. 
The high-strung, tense person with frequent gastric 
complaints without organic basis presents no new 
problem when he returns home with the diagnosis 
“psychoneurosis, anxiety type.” If he was an 
acceptable and useful member of society before, 
there is no reason why he should not continue to be 
such, provided his problem is understood and he 
himself is helped. 

A man may have been gainfully employed for a 
period of years and yet be rej’ected by the armed 
forces for some, psychiatric trait that makes him in- 
efficient as a soldier; this fact renders him no less 
efficient as a civilian employee. Personality dis- 
orders that might well disqualify a man or cause his 
subsequent discharge again acquire no new signifi- 
cance. What may upset the family and may preju- 
dice a future employer is that traits which had in 
civil life been regarded as erratic conduct or per- 
sonal peculiarities were considered by the medical 
officers to be disqualifying for combat service. A 
man may be rejected for “healed tuberculosis,” yet 
this diagnosis may thoughtlessly be translated into 
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about 10 cm. in diameter, and the other on the lesser 
curvature, about 7 cm. in diameter (Fig. 1). These 
were separated by several centimeters. In the rest 
of the mucosa there were several smaller noduies, 
and the rugae in general were large and moderately 
firm. Both masses invaded all coats of the stomach 
and had reached the serosa. The larger mass had 
invaded the transverse colon, which contained a 
small submucosal nodule. The mucosa over the 
tumors was atrophic, but apart from an area of cen- 
tral ulceration over the larger mass, it was intact. 
These lesions microscopically proved to be lymphoma 
of the lymphoblastic type. 


It might be well to stress- the fact that when or,; 
finds this picture — multiple tumors that originate 
in the stomach wall, protrude into the lumen and 
iron out the mucosa, with a central area of ulcera- 
tion — one should seriously entertain the diagnosis 
of lymphoma. This also holds for the connective- 
tissue tumors, such as leiomyosarcoma and fibro- 
sarcoma. Some of the regional lymph nodes were 
free from lymphomatous change,' and some were in- 
volved. In an early lymphoma of the stomach one 
does not expect the lymph nodes to be involved, but 
in an advanced tumor such as this, it is more likely. 
The spleen was normal. 
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MEDICAL EPONYM 

Schmori/s Disease 

>Dr. Christian Georg Schmorl (1861-1932), dis- 
cussed ‘TJeber Dehnungs-und Zerreissungsvorgange 
an den Bandscheiben und ihre Folgen. [Events 
Preceding Expansion and Rupture in the Menisci 
and their Results]”, at the twenty-second session of 
the Deutsche Pathologische Gesellschaft in Danzig, 
June 8 to 10, 1927. A report of his presentation may 
be found in the Ccntralblatt fur allgemcine Pa- 
thologic und pathologische Anatomic (40:244-246, 
1927). A portion of the translation follows: 

The normal turgor of the menisci may thereby so injure 
the spongiosa of the vertebral bodies as to lead to an ab- 
normally marked indentation of the menisci. This is par- 
ticularly the case if the spongiosa has deteriorated as the 
result of disease of the bone substance or the marrow, and 
its weight-bearing capacity damaged. . . . 

tinder normal conditions also an injury to the spongiosa 
may result from the pressure due to turgor. This injury 
may be especially observed in young persons in whom en- 
dochondral growth is in process of conclusion or indeed has 
ceased. The injury is here limited to the region of the 
nucleus and is most probably to be attributed to a deteriora- 
tion of the cartilage plates. . , . 

As a result of tne indentation of the menisci there takes 
place an extension and thinning of the cartilage plates. 
Finally, excessive expansion, characterized by the formation 
of delicate fissures and rupture, occurs, usually in the nu- 
clear region on both surfaces of one and the same meniscus 
at symmetrically located points. .. . 

. . . cavities of greater or lesser size arise in the 
spongiosa. ... 

Cartilaginous nodules appear, which frequently lie at 
symmetrically situated points of the two surfaces of the 
menisci. 

R. \V. B. 


MASSACHUSETTS MEDICAL SOCIETY 

deaths 

COUES — William, P. Coucs, M.D., of Brookline, died 
January 13. He was in his seventy-second year. 

Dr. Coues received his degree from. Harvard Medical 
u * 1 ‘ n He was appointed senior intern in surgery at 
the Massachusetts General Hospital in 1894. He was a mem- 
F* r °f the Massachusetts Medical Society and the American 
medical Association. 


v 9^0NIN — Edward J. Cronin, M.D., of Brighton, died 
February 11. He was in his forty-seventh year. 

Dr. Cronin received his degree from Tufts College Medical 
ochool in 1921. He interned at St. Elizabeth’s Hospital and 
wa « staff secretary -there at the time of his death. He was a 
member of the Massachusetts Medical Society and the 
American Medical Association. 

His widow, five children, three sisters and five brothers 
turvive. 


EMERSON — Trancis P. Emerson, M.D., formerly of 
»oston, died at the home of his daughter in Franklin on 
January IP f r » — - - *■:- a year. 

„ pr, Etr ; . ■ ■ - • ■ t olumbia University 

College o ■ • . York, in 1886. He 

formerly .*■ ■ * 1 -** and Ear 

Infirmary am ; ■ * .... r ■ At one 

t»me he was ■ «■ Medical 

School, He was a member ol the stalls oi tne BrooKs Hospital 
arid the Massachusetts Women’s Hospital. He was a member 
the, Massachusetts Medical Society, the American Medical 
Association, the American Association for the Advancement 
Science, the American Otological Society, the American 
.5 y !^ olo S' cal Society and the New England Laryngological 
an d Otological Society. 

Dne daughter survives. 


KITE — Walter C.Kitc, M.D., of Milton, died February 
5. He was in his eightieth year. 

Dr. Kite received his degree from the University of Penn- 
sylvan i a. School of Medicine, Philadelphia, in 1893. He served 
internships in hospitals in Philadelphia, Atlantic City and 
Wilkes-Barre, Pennsylvania. He was a member of the 
Massachusetts Medical Society and the American Medical 
Association. 

His widow, a son, a daughter, a grandson and a brother 
survive. 


RICHARDSON — Edward P. Richardson, M.D., of 
Brookline, died January 26. He was In his sixty-third year. 

Dr. Richardson received his degree from Harvard Medical 
School in 1902 and for sixteen months before graduating was 
surgical house officer at the Massachusetts General Hospital. 
As a specialist in surgery he was at various times, assistant 
visiting, surgeon to the Massachusetts General Hospital, and 
consulting surgeon to hospitals in Gardner, Milford, Brockton, 
Attleboro and Plymouth. In 1915, he served with the First 
Harvard Medical Unit at British General Hospital No. 22, 
near Etaples, France.as a temporary honorary major. In 
July, 1918, he was commissioned a captain in the United 
States Army Medical Corps. He was then assigned to Evacu- 
ation Hospital No. 30 and promoted to major in September 
and arrived in France with his unit on Armistice Day. In 
1925, he accepted a full-time position at the Massachusetts 
General Hospital as chief of the West Surgical Service and 
associate professor of surgery at Harvard Medical School, 
later becoming John Homans Professor of Surgery. He held 
these positions until 1931, when he was obliged to withdraw 
from active practice because of ill health. 

He was a member of the Massachusetts Medical Society, 
American Medical Association, American College of Surgeons, 
American Surgical Association, Southern Surgical Association, 
and Society of Clinical Surgery. 

Three sons survive. 


RILEY — Charles A. Riley, M.D., of Newton, died Janu- 
ary 30. lie was in his sixty-third year. 

Dr. Riley received his degree from the Jefferson Medical 
College of Philadelphia in 1905. He was a member of the staff 
of the Brooks Hospital and a consultant for the public-health 
services in Boston and Newton. He was a member of the 
Massachusetts Medical Society and the American Medical 
Association. 

His widow, a son and a daughter survive. 


NEW HAMPSHIRE MEDICAL SOCIETY 

DEATH 

HYLAN — N. Wicker Hylan, M.D., a major serving as 
flight surgeon with the Air Corps of the Army of the United 
States in England, was killed on January 2a as the result 
of an aircraft accident. He was in his thirty-seventh year. 

Dr. Hylan received his degree from Tufts College Medical 
School 5n 1935. He formerly practiced in Derry and went 
overseas in June, 1943. He was a member of the New 
Hampshire Medical Society. 

His widow, four children, a sister and two brothers survive. 


WAR ACTIVITIES 

INDUSTRIAL MEDICINE 

PRECAUTIONS FOR THE HANDLING OF CHLORINATED 

Compounds 

The Halowax Products Division of the Union Carbide and 
Carbon Corporation has recently circularized to all its 
customers, and to *~ J *■ — 1 * u *> pamphlet, 

“Precautions for Chloro- 

diphcnyland Relatec . ■ his action 

has been made necessary' because of the frequency with w Inch 
workers have developed acne after continuous exposure to 
these materials in the manufacture of, synthetic wares. 
The statement describes specific preventive, measures, in- 
cluding engineering control procedures, selection of workers, 
health supervision of workers and personal-hygiene practices. 
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THE USE OF REFRIGERATION IN AMPUTATIONS AND PERIPHERAL 
VASCULAR DISEASE* 

E. Everett O’Neil, M.D.f 

BOSTON 


D URING the last three and a half years, an at- 
tempt has been made at the Boston City Hos- 
pital to evaluate the role of reduced temperatures in 
the treatment of various types of peripheral vascular 
disease. Particular interest has been directed 
toward the employment of refrigeration as an an- 
esthetic agent in amputations of the extremities for 
gangrene due to primary arterial disease. In addi- 
tion, the effects of localized chilling of tissues in 
states of impending ischemia, due to sudden arterial 
occlusion, sepsis and venous thrombosis, have been 
observed. 

The use of cold as a therapeutic agent is not new. 
Ice applications and cold compresses for the relief of 
pain and reduction of inflammation are as old as 
medicine. Within recent years, newer concepts of 
refrigeration have been developed. The familiar 
work of Fay and his associates in reducing tempera- 
tures over long periods of time in patients suffering 
from cancer emphasized that a lowered metabolic 
state, comparable to hibernation in lower animals, is 
possible in human beings. Whatever the value of 
these studies so far as any positive attack on the 
broad field of malignancy is concerned, they point- 
edly demonstrate that tissue* metabolism can be 
slowed to a degree hitherto not thought possible. 
A more recent development, and the one that this 
paper is particularly concerned in describing, has 
been prompted by the observations of Allen 1 on the 
Use of refrigeration in diabetic or arteriosclerotic 
Bangrene or both. 

Experimental Evidence 

There is ample evidence that when the extremities 
°f animals become totally ischemic as the result 
°j deprivation of blood supply by a tour- 
niquet, exposure to room temperature or to an 
' increased temperature results in rapidly progressive 

n the annual meeting of the Masiachuiettt Medical Society, 

Bo «oa, May 26, 1943. 

stVMiUg lurgton, Uoiton City Hoipital, clinical profeiaor of auryery, 
0,t0n Umvermy School of Medicine 


tissue necrosis. It has further been observed that 
the reduction of temperature enables limbs to sur- 
vive for a much longer period of time. Brooks and 
Duncan, 2 for example, noted that a rat’s tail became 
gangrenous within four hours after ligation at a tem- 
perature of 40°C. When, however, the temperature 
was reduced to approximately 4°C., the survival 
period was extended to as long as four days. Allen 3 
observed that the hind legs of rabbits, cats and dogs 
survive asphyxia for thirteen to fifteen hours at 
room temperature. When the temperature is re- 
duced and maintained at approximately 2 to4°C., 
the dangers of ligation are greatly diminished. Under 
these conditions, limbs showed a survival period of 
fifty hours or longer. Furthermore, the phenomena 
of shock, thrombosis, infection and injury to blood 
vessels and nerves were markedly inhibited. 

Clinical Considerations 

The results of animal experimentation obviously 
suggest imitation in human beings. It thus appears 
that the use of ice as an anesthetic agent might be 
of particular value in a group of poor-risk patients, 
in whom mortality in major amputations has always 
been appallingly high. The type of patient found 
in the clinics of municipal institutions — under- 
nourished, neglected, discouraged, often with an 
advanced state of peripheral arterial insufficiency, 
seen for the first time with rapidly spreading gan- 
grene and sepsis, and with histories of previous car- 
diac and cerebral accidents — • immediately suggests 
the likeliest candidates for this form of therapy. In 
these patients, spinal or general anesthesia, with 
additional operative shock, -are all too frequently the 
factors militating against recovery. On the other 
hand, it is probable that, except in rare cases, the 
method of refrigeration has little to offer in groups 
of selected patients watched carefully by organized 
groups of physicians and surgeons. In these cases, 
anesthesia probably seldom contributes to mortality. 
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Tourniquet and Refrigeration 
The method under discussion, as has been stated 
above, is essentially one of combined ligation by 
means of the tourniquet and refrigeration. The 
application of the tourniquet itself is of considerable 
importance. Rubber tubing, 10 to 12 mm. in di- 
ameter, is the best material for ligation. Allen 1 has 
demonstrated that wide bands, such as an Esmarch 
bandage, by traumatizing wide masses of tissue, 
contribute to a greater degree of secondary shock 
than do narrow bands. Two turns of the tourniquet 
are made at the selected site, and the tubing is held 
in place by a clamp or knot, care being taken that 
the skin is not pinched. The tourniquet is applied 
as tightly as possible. As a preliminary, measure, 


thermometer, held against the skin from time to 
time, will enable the leg to be kept at the proper 
temperature level. 

In the average case, in our experience, it takes be- 
tween two and two and a half hours to produce 
sufficient anesthesia to allow a painless amputation 
In a thin, emaciated, arteriosclerotic limb, anesthesia 
is necessarily attained more quickly than in the 
extremity of a young, muscular patient who requires 
an amputation because of trauma. 

No attempt should be made to hasten a refrigera- 
tion amputation for fear of too long constriction of 
the limb by a tourniquet. In several of our cases the 
tourniquet has remained on for ten to twelve hours, 
and in no case has there been any interference with 



riGURE'J. Leg from Tourniquet to Toes Encased in Cracked Ice and Surrounded by 

Rubber Sheeting. 

The lower leg and foot are exposed for demonstration purposes. 


several ice bags are placed at the ligation level for a 
few minutes, in order to minimize any discomfort 
incidental to the placing of the rubber tubing. 
Refrigeration is immediately begun. 

In the case of a low thigh amputation (Fig. 1) 
the entire leg and thigh up to the tourniquet site 
are surrounded by cracked ice encased in rubber 
sheeting or in a special container* built for the pur- 
pose (Fig. 2). A skin temperature maintained at 
about 8 to 10°C. has been found most desirable 
assuring that the part is chilled and not frozen 
(Fig. 3). It must be emphasized that refrigeration 
is not freezing, and the terms should not be con- 
fused. Tests by an ordinary house or laboratory 




subsequent primary wound healing of the stump 
The usual criticism of undue trauma to blood vessel! 
from a tourniquet does not appear to be warrante 
under conditions of refrigeration. Moreover, in cer- 
tain cases we have intentionally waited longer thar 
the customary anesthesia period in order that the 
patient’s general condition might improve. It - “ a! 
been apparent that reduced temperatures naif 
definitely promoted the comfort of the patient- ^ 
As a rule, little if any preliminary medication i 
needed, unless the patient is apprehensive or ner\ 
ous. Indeed, the improvement of the mental, an 
physical state after refrigeration has been initiate 
is dramatic. 


Operation and Aftercare 

When the desired anesthesia has been reached, 
the patient is moved, with the ice container, to t 
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operating room and placed on the table. The con- 
tainer is removed and the limb is prepared for 
operation. The incision is made 10 to 15 cm. below 
the level of the tourniquet (Fig. 4). The type of 
amputation should be the simplest. Our preference 
is for a circular amputation, with staggering of shin, 
muscle and bone layers and without the formation of 
flaps, leaving the skin incision dog eared on each 
side. This method assures a comfortable and ulti- 
mately a good-looking stump. No drains are eter 
used (Fig. 5). The omission of drainage is as essen- 
tial to primary healing in the refrigerated stump as 
it is in elective amputations done under any of the 
commoner methods of anesthesia. 

It is our conviction that the guillotine amputation 
with no attempt at closure is preferable to the em- 


limb at a lower limit than ever before thought prac- 
tical — for example, 5 to 7 cm. above the ankle. 
Since the saving of life and not the correct fitting of a 
prosthetic appliance is the purpose in many older 
patients, this procedure is a reasonable one. It is 
recommended in selected cases. 

Patients undergo refrigeration amputations with- 
out pain and without shock. Pulse and blood- 
pressure levels are not changed by the operative 
procedure. The usual postoperative discomforts — 
nausea, vomiting, and pain — are not experienced. 
The following case reports illustrate these facts. 

Case Reports 

Case 1. S. G., a 10-year-old boy, suffered a compound 
fracture of both bone? of the Jeft forearm on October 4, 1941, 
when he fell while playing in a stable. He was operated on 
shortly after admission to the hospital. The usual procedure 



Figure 2. Home-Made Jf'ooden Container. 

This box i s much easier to handle than rubber sheeting. 


ploymcnt of drams and that in the presence of 
# { rapidly ascending infection it is the procedure of 
^ election. The tourniquet is released just prior to 
closure of the wound. Circulation returns promptly, 
s* ' there is bleeding in proportion to the vascular 

y£ f u Ppiy of the limb. It will be observed that there 
is no thrombosis within the blood vessels and that 
/J J^e blood is in its normal fluid state. The muscle 
^ bundles appear healthy and a somewhat brighter 
^ ^^than usual, comparable to the color of meat 
tj subjected to icebox temperature. 

In this series of, cases, the traditional amputation 
/ } sites have been adhered to fairly closely. It has been 
4 $ ^Sgcsted, 4 however, and, we believe, with merit, 
mat lower amputation levels in the leg may be 
selected. Despite the minimal circulation present in 
arteriosclerotic extremities, refrigeration, by reduc- 
sj> tissue metabolism and lessening the demands on 
tiic available blood supply, permits removal of a 


of treating compound fractures. was assiduously carried put. 
including wound debridement, introduction of sulfanilamide 
powder into the uound and prophj lactic tetanus-gas gan- 
grene antitoxin. 1 hree days later, the temperature was 
104.2°F. and the pulse 1?0 (Fig. 6). The wound was in- 
spected and the arm was found to be swollen, with no pulse 
at the wrist and crepitation of the tissues. A diagnosis of 
gas-bacillus infection was made. The wound and adjacent 
soft tissues were opened widely, irrigations of hydrogen 
peroxide were instituted, and therapeutic doses of gas- 
gangrene antitoxin (10,000 units every 4 hours) x-ray and 
sulfanilamide were given. Despite all treatment, the infec- 
tion rapidly spread upward and the arm became gangrenous. 
Permission for amputation was refused by the patient’s 
parents. Four days later, he was practically moribund, with 
a rectal temperature of 103°F., a pulse of ICO and an exten- 
sion of the infection into the axilla and anterior chest wall. 
Consent for amputation was finally obtained. 

A tourniquet was applied to the upper arm just above the 
grossly sloughing area, and the extremity below the tour- 
niquet was packed in ice. Within 2 hours, the patient’s 
condition improved remarkably. He became brighter and 
less toxic appearing, and showed a drop in temperature and 
pulse rate, liecause of this slight improvement, amputation 
nas delayed for approximately 20 hours more, in the hope 
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that further improvement would enhance the chances of 
recovery (Fig. 7). At that time a quick guillotine high-arm 
amputation was done in the patient’s bed. He stood the 
operative procedure well. Convalescence was entirely un- 
eventful, and he was discharged home in 3 weeks. 

The refrigeration amputation was probably not the 
only factor in this patient’s recovery. It seems 
certain, however, that had any other anesthetic 
agent been used he would not have survived. 

Case 2. J. B., a 71-year-old man, was admitted to the 
hospital on July 26, 1941, with a diagnosis of fracture of the 
left patella. Five days later, under spinal anesthesia, an 
open reduction was performed with silk-suture technic. 
Sis days later, sepsis in the wound was observed and drain- 
age was instituted. Improvement occurred for a time, but 
sepsis then progressed, and wide incision and exploration 
were done, again under spinal anesthesia, on November 17. 



This figure demonstrates that cold -penetrates to suffi- 
cient depth within two or three hours to ensure adequate 
anesthesia for amputation. 

Necrotic fragments of the patella were removed and it 
was noted that the joint cartilage was completely destroyed. 
X-ray films showed destruction of the upper end of the tibia 
and the lower end of the femur. The patient ran a stormy 
postoperative course, including pneumonia at the bases of 
both lungs,* and continued to run a spiking temperature 
between 101 and 103°F. He went downhill rapidly, and a 
refrigeration amputation of the thigh was decided on. After 
4 hours of refrigeration, the patient’s condition did not im- 
prove and death seemed imminent. Amputation was post- 
poned. After another interval of 3 hours (7 hours of refrigera- 
tion), his condition seemed favorable enough to warrant 
operation. 

Thigh amputation was done painlessly and without any 
perceptible change in the pulse or blood pressure. The stump 
was left open and traction sutures were applied to the skin. 
The postoperative course was uncomplicated. No further 
plastic procedure was necessary on the stump, and the patient 
left the hospital in 6 weeks. 

This case is typical of the old, bad-risk patients who, 
because of sepsis and arterial insufficiency, with- 
stand poorly major operative procedures on the 
extremities. 

Postoperative management is predicated on the 
principle that temperatures may be reduced or 
elevated according to the patient’s needs. The tem- 
perature of the stump is allowed to return to normal 
by the gradual withdrawal of the ice bags placed 
about the stump. If, on the other hand, there is any 
tendency to sloughing or infection of wound edges 
further reduction of tissue metabolism to a level for 
which the existing blood supply is adequate should 
be initiated. 


Healing 

Most wounds from refrigeration amputation 
when tightly closed heal per primam, -and the per- 
centage of first-intention healings is comparable to 
that after similar operations done under other an- 
esthetics. It is to be emphasized, however, that re- 
frigerated incisions heal more slowly than others, 
because of the known tendency of cold to inhibit 
agglutination of wound surfaces. Sutures should 
therefore not be removed from wounds for fifteen 
to twenty days. Raising the temperature of the 
stump as rapidly as possible promotes rapid healing, 
but this is not justifiable because of the risk of in- 
curring sloughs. Slow healing is better than no 
healing 'at all. 

Clinical Data 

In the ten-year period from 1930-1939, there were 
at 'the Boston City Hospital 162 cases of major, 
gangrene of the extremities from different causes 
that were deemed inoperable, either because of the 
spread of the disease itself or because of other fac- 
tors, such as old age and cardiorenal, -cerebral or 
other complications (Table 1). The mortality rate 
was 100 per cent. It was believed that if a certain 
percentage of lives could be salvaged from a com- 
parable group of bad-risk patients, the refrigeration 
method would be decidedly worth while. In addi- 
tion, the mortality rate on 270 cases of major gan- 
grene operated on at this hospital between 1930 and 
1939 was 53 per cent. Although no attempt is made 
here to analyze this high -mortality figure, and al- 
though it is certain that many poor-risk cases were 
included in the group, it is our conviction that it is 
excessively high. 

Fifty-four patients were refrigerated. Of these, 
50 came to amputation and 4 died before operation. 
The latter were moribund on entry. The a 8 es 


Table 1. Results in Cases of Major Gangrene, with and without 
Amputation and with and without Refrigeration. 

Type of Case No. or No. or 

Cases Deaths Mowau" 

Unoperated cases, with complications .no 

(1930-1939).. 162 162 Juu 

Operated cases, with and without com- ri 

plications (1930-1939) 270 H2 

Unoperated cases, with refrigeration , 100 

Operated cases, with refrigeration (1940- ,, 

1943) 7 50 16 " _ 


ranged from fifty to ninety, with 1 patient in the 
second decade, 8 in the sixth, 17 in the seventh) ^ 
in the eighth and 4 in the ninth. -Forty-nine patient: 
suffered from advanced arteriosclerotic gangrene 
with complications of diabetes and sepsis (16 cases) 
recent cerebral accidents and cardiac failure {— 
cases) or other serious infirmities. 

The immediate salutary effect of chilling of tissue' 
on the more prominent signs and symptoms wa 
most striking. Relief of pain was observed in ever) 
case and without the aid of the customary medica 
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non It is well known that sudden arterial occlu- 
sions, as from embolism, are most painful and that 
great discomfort persists for manj hours after the 
-‘-initial obstruction It has been in this group that 
*Cthe relief of pam has been most dramatic Shock has 
t’ always been an outstanding and disturbing feature 
""ft f thigh amputations, both during and after opera 
Wion In addition to operative trauma, general and 
c ispinal anesthesia, particularly the latter with its 
^frequent attendant fall m blood pressure, contribute 
j! greatly to secondary surgical shock This phenom- 
enon is not observed in refrigeration operations 


from the figure of 53 per cent on operated cases dur- 
ing the ten-year period 1930-1939 In a senes of 
50 unselected cases m another municipal hospital, 
Crossman et al , 5 ha\e shown a mortal it) of 13 per 
cent under the refrigeration method, with only 1 
death in the last 30 cases, a mortality of only 3 per 
cent It maj be pertinent to apply the tourniquet- 
refrigeration method as a routine procedure in all 
cases coming to major amputation in large municipal 
institutions 

The causes of death in this series are interesting, 
since most of the fatalities occurred after the pa- 
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I JGUKE 4 Simple Circular Amputation leloti the Tourniquet Site . 

Tie tourniquet remains on during operation and t/ removed just before closure of the fascia 


* "There w as little if any pulse or blood pressure change 
in this senes, in fact, shock was practicall) absent 

» in 50 cases The progress of gangrene and sepsis w as 
notably inhibited in 48 cases by the application of 
^ cold In se\cral of these cases a tourniquet and re 
£ fngeration were applied for as long as twelve hours 
without progress of infection or gangrene and with 
first intention healing following amputation At 
, first, doubt was entertained as to the effects of low 
temperatures on wound healing and breaking down 
y of the operative site was expected Tor this reason, 
the first few amputations, because of gangrene and 
( sepsis, were done by the guillotine method, with 
secondary closure performed later Subsequently, 
“dl wounds were tightly closed except those m which 
there was an unusual amount of rapidly ascending 
/ infection 

In 50 cases of amputation, there were 16 deaths, 
a mortality of 32 per cent (Table I), and a salvage, 

* la terms of 1930-1939 figures for unoperated cases, 
A of 68 p cr cent j n addition, by this method there 
( has been a reduction of 21 per cent in mortality 


tients were over the effects of their operation, with 
stumps adequatel) healed, and were sitting up or 
out of bed or ready to be discharged 

Two patients died from gas-bacillus infection m 
the stump These were among the earl) patients 
refrigerated and represented consecutive cases from 
the same ward The) had not been giv cn prelimi- 
nary anti gas bacillus scrum At the present time, 
not onl) does every case get proph>lactic pol>- 
valent anti gas-bacillus serum, but sulfanilamide 
is put in the wound before closure The other 14 
deaths were due to v anous manifestations of cerebro- 
vascular accidents ? sudden cardiac failure or pul- 
monar) embolism 

Despite the lack of apparent relation to the an- 
esthetic agent , these deaths must statistically be 
held against the operative procedure 

In a more recent stud) of 33 consecutive cases of 
major gangrene at the Boston Cit) Hospital, taken 
as the) came to the surgical services, including both 
good and bad risks, there was a total of 4 deaths, a 
mortalit) of 12 per cent — a decided contrast, al- 
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though in a much smaller series, to the 1930-1939 
mortality rate of 52 per cent. 

Refrigeration without Amputation 

Local chilling of tissues without application of the 
tourniquet was attempted in a series of cases in 
which there was some factor of circulatory in- 
sufficiency that had not progressed to the point 
where loss of the limb was indicated. The method 
used was either the application of ice bags or im- 
mersion of the limb in crushed ice for several hours. 
It was hoped that the lowered oxygen demands of 
the part thus affected might avert impending gan- 
grene, inhibit sepsis or retard thrombosis. This 


This case suggested the application of reduce! if' 1 
temperature to all extremities in which there were K 
progressive occlusion of the peripheral artena! 
trunks and signs of imminent gangrene. At tie 
present time, all cases of arterial insufficiency in tie 
extremities, from whatever cause, are treated bj 
the application of cold, and no longer by the old, 
familiar heat cradle encasing the time-honored 50- 
watt bulb, which so often resulted in the rapid 
spread of the gangrenous process. In this group may 
be mentioned vascular insufficiency brought about 
by arterial thrombosis or sudden arterial occlusion 1 
due to emboli, in which the time interval of four to 
five hours for doing a successful arterial embolec- 
tomy has passed, and frostbite of whateter 



Figure 5. Wound Closed without Drainage. 

The sutures should remain in place for fifteen to twenty days because of delay in wound 

healing due to cold. 


series is too small for the results to be convincing, 
but it nevertheless suggests certain important trends 
in the therapy of these conditions. 

In some of these cases, the results were extremely 
gratifying; in others, they were frankly disappoint- 
ing. On the encouraging side was a moderately ad- 
vanced case of scleroderma, with deep infection of 
the fascial space in the hand. The employment of 
hot compresses and hot soaks resulted in a rapid 
spread of sepsis, with marked bleb formation. Since 
a state of deficient blood volume in the sclerodermic 
extremity was being dealt with, it became evident 
that increased oxygen demands engendered by the 
application of heat were causing a progressive spread 
of infection. A reduction in temperature, b)'- burying 
the forearm and hand in ice and alternating this 
procedure with ice bags, produced a gradual but 
definite recovery. 


severity. In this connection the emphasis that has 
been put by Webster, Woolhouse and Johnston 
on the effect of reduced temperature in the treatment 
of immersion foot deserves mention. These o 
servers noted a tremendous tissue reaction " el1 


patients suffering from immersion feet were ex 
posed to ordinary room temperatures. There vns 
edema, ecchymosis and bleb formation of the skm, 
suggestive of the reaction of feet with impaired 
blood supply that are developing gangrene. R e J* > c 
tion of temperature to 6°C. below normal skm 
temperature by the application of ice bags was t e 
best single therapeutic measure used in combating 
this condition. 


In the presence of frank gangrene of_ the ex 
tremities, with or without sepsis, refrigeration 
definitely retards the progress of gangrene and m 
fection. In no cases in our experience, however, as 
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reduction of temperature averted amputation when Several patients with deep venous thrombosis of 
devitalization of a part had once occurred It has the lower extremities, all candidates for ligation and 



been interesting to observe that when gangrenous division of the femoral vein, according to the usual 
limbs are exposed to ordinary room temperatures requirements for such a procedure, were treated by 



l icURr 7 Jppearanee of ■ Irm Prior to Operation 
Infection had spread beyond the tourniquet to the anterior chest trail 


a ftcr refrigeration, gangrene progresses rapidlj A local chilling of the tissues All improved without*- 
return to decreased temperature slows the process further treatment This observation is not par- 
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ticularly convincing, since many such cases improve 
with rest alone. It may be of value, however, in 
suggesting that prolonged cold, without freezing, 
inhibits thrombosis. Our preference in the treat- 
ment of deep venous thrombosis, we hasten to add, 
is still for interruption of the proper deep venous 
channels. 

Refrigeration has been suggested as a valuable 
adjunct to the treatment of various injuries and 
burns. The advantages of cold in preventing toxic 
absorption, inhibiting bacterial growth and reduc- 
ing pain, shock and edema seem to make this method 
desirable in traumatic cases. Its influence in mili- 
tary surgery, particularly under conditions of active 
warfare, appears to be of inestimable value. Its 
application is strongly urged. 

Summary and Conclusions 

The use of refrigeration as an anesthetic agent in 
major amputations of the extremities is a sound sur- 
gical procedure. It is particularly applicable to 
poor-risk cases, since it inhibits shock, relieves pam, 
retards infection and thrombosis. 


A series of SO bad-risk patients treated by the 
tourniquet-refrigeration method showed a marked 
reduction in mortality under that of a comparable 
series either untreated or treated by some other 
method. A later series of 33 patients, both good and 
bad risks, showed a marked reduction in mortality 
after refrigeration amputation. 

Further possibilities in the use of reduced tem- 
peratures in the treatment of peripheral' vascular 
disease and of injuries and in military surgery have 
been discussed. 

I am indebted to Dr. George Miller, resident surgeon on the 
Third Surgical Service, Boston City Hospital, for his assistance 
in compiling the data used in the preparation of this paper. 
270 Commonwealth Avenue 
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THE TREATMENT OF PULMONARY EDEMA DUE TO GAS POISONING 
IN WAR AND IN CIVILIAN LIFE* - * 

With Special Reference to the Use of Positive -Pressure Respiration 

Alvan L. Barach, M.D.f 

NEW YORK CITY 


T HE purpose of this paper is to outline a tenta- 
tive program of treatment for patients who 
develop edema of the lungs following exposure to 
irritant gases. 

For the most part, pulmonary irritants are con- 
sidered acid gases, since they owe their physiologic 
effect to the fact that they are acids or behave.like 
acids under the conditions of their use. They in- 
clude hydrogen chloride, bromide and fluoride, 
chlorine, fluorine, bromine, sulfur dioxide and certain 
oxides of nitrogen, as well as phosgene, di-phosgene 
and chloropicrin. There are other less common pul- 
monary irritants such as ammonia and formal- 
dehyde. The carbonyls are also included in this 
group because of their property of depositing finely 
divided particles of metal in lung tissue, thus in- 
ducing an intense pulmonary irritation and edema. 
The properties of these substances determine their 
behavior in the body. Thus, their solubility in water 
is a determining factor in the location of their action. 
Highly soluble gases, such as chlorine, ammonia and 
sulfur dioxide, exert their primary effects on the 
upper-respiratory tract and, if exposure has taken 


nZlu.Tuy *6 t 19« nnu ‘ 1 m " ,ins °' tbe Ma5!achuscU5 Medici Soci-ij 

Ph^cinMndiuS Med!ci "'’ C0 ’ Umhil College « 

t Associate professor of clinical medicine, Colleee of „„ 

tev ™ ntin 


place to low concentrations or for not too long 
time, the damage may be- confined almost entire! 
to the nose and throat. Exposure to higher coi 
centrations or for a longer period of time results i 
characteristic edema of the lungs, without extensh 
necrosis of the upper respiratory tract. The chr 
injury associated with inhalation of phosgene is a] 
to be in the lungs, in which congestion and wid 
spread edema ultimately develop. 

Chlorine and phosgene are sometimes employed < 
war gases for their destructive effect, but they all 
have been known to cause pulmonary edema ' 
civil life as the result of disasters or industrial act 
dents. For example, when carbon tetrachlorn 
(Pyrene) is used in fire extinguishers in enclosi 
spaces, it may be sprayed on hot metal, with a I 
sultant liberation of phosgene. Edema of the lun 
may thus take place if the concentration of ti 
phosgene evolved is such as to cause damage to tl 
lining of the respiratory passages as well as to t 
pulmonary epithelium. 

Phosgene is a colorless gas at temperatures abo 
8°C., with an odor of musty hay. It is soluble 
water, and hydrolyzes to hydrochloric acid a 1 
carbon dioxide. Since there is little immediate ir 
tation to the larynx and trachea, the gas may r ea ' 
the lungs in high concentrations. Thrombosis'of t 
blood vessels, concentration of blood in the p' 
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monary capillaries, edema in the alveoli and in the 
alveolar septa and rupture of the alveoli constitute 
the main pathologic effects. If the patient survives 
the pulmonary edema, bronchopneumonia fre- 
quently follows and may be the cause of death. 

In general, the pathologic condition found after 
inhalation of irritating gases is that of intense con- 
gestion and inflammatory edema, followed by a 
cellular exudate, with a varying amount of necrosis 
of the lining membrane of the respiratory passage 
If death does not take place, there may be organiza- 
tion of the exudate within the alveoli and bronchi, 
with the production of bronchiectasis, pulmonary 
fibrosis and perhaps chronic suppurative lesions. 
The variations in~patho!ogic effects exercised by the 
several .gases have been fully described by Winter- 
nitz and his associates 1-5 ; Haggard 6 and Henderson 
and Haggard 7 have pointed out the similarity in 
toxicologic action of all the respiratory irritants and 
have stressed the difference in symptomatology as 
due to the location of their action and the relative 
solubility of the irritating gases. A gas that is highly 
soluble in water is readily taken out of the inspired 
air by contact with the first moist tissue it reaches, 
and therefore the upper respiratory tract bears the 
brunt of action. On the other hand, a gas with a 
low solubility in water is slower to liberate its irri- 
tant principle, and the most important damage 
usually takes place in the pulmonary epithelium. 
Carlisle 8 has listed the following gases that have re- 
sulted in pulmonary edema in the course of indus- 
trial accidents: the oxides of nitrogen, phosphorus 
oxychloride, phosphorus pentachloride, phosphorus 
thiolchloride, methyl bromide, chlorine, cadmium 
and dust from certain alkaloids. 

Sulfur dioxide is an effective refrigerant but is a 
respiratory irritant that has been said by Hamilton , 9 
Norris and Landis , 10 Gordon 11 and Kehoe et al . 12 to 
be the cause of deleterious effects, although no 
lasting harm after exposure was observed by 
McCord . 13 

The symptoms depend on the solubility of the gas, 
as mentioned above. 'In some cases cough and 
tightness and pain in the chest are followed by 
shortness of breath and expectoration of seromucus, 
such as after exposure to the fumes of chlorine, 
nitric acid, ammonia and chlorpicrin. In other 
.cases, such as after exposure to phosgene, the patient 
*nay reveal no symptoms foV two to four hours 
except watering of the eyes and catching of the 
breath. Later, tightness of the chest, painful cough- 
jug and the characteristic symptoms of edema of the 
lungs may manifest themselves, with moist rales 
a nd bloody or frothy sputum. If the concentration 
pf phosgene is moderately high, symptoms of pain 
m the chest and coughing may assert themselves 
soon after exposure. 

. Kehoe 11 has mentioned four types of effect of ex- 
posure to irritant gases. The effect of exposure to 
extremely high concentrations may be immediate 


death from anoxia due to direct damage to the 
respiratory membranes, rendering them impermeable 
to normal respiratory gases. Rapid absorption of 
the poison may be the chief factor in death by pro- 
ducing circulatory collapse (vagus shock). Differing 
only in degree from the above is an exposure to a 
high concentration of an irritant gas that results in 
extensive damage to the pulmonary and upper 
respiratory tissues, including acute hyperemia, 
and destruction of tissue (coagulative necrosis). If 
death does not take place promptly, acute em- 
physema of the lungs, with general acute inter- 
stitial edema, ischemia and coagulation necrosis , 
may result, with death the ultimate outcome. The 
moderate nature of a pulmonary injury makes pos- 
sible an opportunity for survival. Irritative effects 
in the upper respiratory tract and acute pulmonafy 
edema may be present, with threatened asphyxia or 
later complications, such as bronchopneumonia. 
Lastly, mild exposure to respiratory irritants for 
comparatively short periods may result in injury 
mostly limited to irritation of the eyes and upper 
respiratory tract, with redness and Jacrimation, 
coughing, sore throat, huskiness, loss of the voice, 
nosebleed, moderate chest pain and excessive 
coughing. Recovery may take place with little or no 
treatment, but in some cases the condition progresses 
to such an extent that the patient is placed in the 
category described above. 

Since this discussion is confined to the treatment 
of pulmonary" edema, the chronic effect of gas 
poisoning and the manifestations of chronic gas 
poisoning will not be considered. The nature and 
severity of edema of the lungs after exposure to gas 
poisoning is difficult to predict, since the pathologic 
condition is subject to considerable variations de- 
pending on the gas concerned as well as on its con- 
centration and the length of exposure. The onset 
of pulmonary" edema may be prompt, or it may be 
delayed for as long as twelve hours. In the upper 
respiratory tract an inflammatory reaction may 
take*placc with a serosangumeous discharge; later, 
ulceration and hemorrhage may manifest themselves. 
In certain cases the bronchi show ulcerations and 
necrosis and plugs of debris obstruct the smaller 
air passages. The lungs may be filled with edema, 
and the trachea as well. A watery and at times sero- 
sanguineous fluid may be present, with, later, a 
purulent or fibrinopurulent exudate. Edema of the 
alveolar cells and interstitial tissues, with coagula- 
tion necrosis, hemorrhage, thrombosis and infarc- 
tion of the blood vessels, may be present in t'arydng 
proportions at different sites of the lungs. Damage 
is likely to be spotty rather than general. This raav 
be caused to some extent by bronchial obstruction, 
due either to inflammation or to bronchial spasm, 
which limits the passage of contaminated air to 
certain parts of the lungs. Both petechial and con- 
fluent hemorrhages take place. Large or small areas 
of deeply' congested lung tissue are seen at autopsy, 


218 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Feb. 24, 1W 


■with a thin, sanguineous fluid dripping from the sur- 
face. If death takes place at a later stage of the 
development of pulmonary edema, chronic bron- 
chitis, bronchiectasis and abscess of the lungs may 
be found. 

As a result of swelling of the alveolar cells, the 
absorption of oxygen at atmospheric pressure pro- 
ceeds at a 'slower rate than normally and un- 
■ oxygenated blood passes into the aortic stream. The 
narrowing of the smaller bronchi results in incom- 
plete ventilation of some of the alveoli, with accen- 
tuation of anoxia. Finally, the presence in the 
alveoli and the respiratory passage of serum and 
mucus further complicates ventilation of the 
alveoli. 

In cases in which there is constriction of the 
bronchi, due to spasm and inflammatory swelling of 
the mucous membrane, an increased respiratory 
effort takes place, with a resultant increase in the 
negative pressure within the lung during inspiration. 
Any increase in negative intrapulmonary pressure 
tends to aggravate edema of the lungs by producing 
a suction action on the pulmonary epithelium. The 
increased ventilation engendered by anoxia is apt to 
be followed by a lowering of the carbon dioxide ten- 
sion in the blood, the acid-base equilibrium shifting 
to the alkaline side. In severe asphyxia, however, 
acidosis takes place, the low pH being due to in- 
completely oxidized acid metabolites. 

When pulmonary edema has been present for a 
considerable period of time, the loss of serum in the 
lungs results in concentration of the blood, and the 
diminished blood volume and increased viscosity 
promote stasis and capillary thrombosis. This .cir- 
cumstance is an additional factor that makes for 
tissue anoxia and ultimately throws an increased 
burden on the heart, owing to the increased resis- 
tance in the pulmonary circuit. Death may ulti- 
mately take place from right-sided heart failure, 
peripheral circulatory failure or bronchopneumonia. 

The routine prescription of rest, warmth and in- 
halation of oxygen-enriched air is helpful to a cer- 
tain percentage of patients. The inhalation of air 
with a high percentage of oxygen, such as 50 to 70 
per cent, diminishes the severe anoxia in cases of 
outspoken pulmonary edema and this protects the 
patient from a cardiorespiratory failure that might 
otherwise ensue. Furthermore, the volume of ven- 
tilation is diminished under these circumstances by 
inhaling air with a high oxygen concentration and 
in this way the pathologically elevated negative 
intrapulmonary pressure is diminished and the suc- 
tion effect of a high negative pressure on the lungs 
is "prevented. 

In many cases of pulmonary edema treated with 
rest, warmth and the inhalation of air with a high 
oxygen concentration, the passage of serum from the 
capillaries into the alveoli, continues and drainage 
through the respiratory passageway is impeded, 
with the ultimate development of bronchopneumonia 


and death. The administration-of positive pressuti 
to combat edema of the lungs produced by ga 
poisoning was suggested by Barach, Martin am 
Eckmah 15 in 1938 in a paper dealing with the thera 
peutic advantages of positive pressure in the treat 
ment of clinical pulmonary edema. •Mention wa 
"there made of a case of edema of the lungs describe 
by Norton 16 in 1897 in which a rapid clearance of th 
edema took place with the use of the Feli-O’Dwyt 
forced-respiration apparatus. Although a the 
retical discussion of the mechanism was not give 
in Norton’s report, the clinical result was carefull 
described and was unmistakably the result of tl 
introduction of a laryngeal tube and the applicatic 
of forced respiration under positive pressure, h 
previous studies on the application of positive pre 
sure in the treatment of irritant pulmonary eden 
due to gas poisoning have been reported. 

The use of positive pressure for the treatment 
clinical pulmonary edema was suggested by Plesd 
and an apparatus for providing it was used I 
Poulton 18 in cases of paroxysmal dyspnea — s 
called "cardiac asthma” — and of bronchial asthir 
No benefit was obtained when there was generaliz 
heart failure. 

Barach 19 and his colleagues developed apparat 
for the administration of positive pressure, origins 
for the treatment of bronchial obstruction in 
tractable asthma and obstructive lesions of t 
respiratory passageway. These comprised a ms 
with a closed-circuit apparatus, a hood that fitt 
over the patient’s head and made closure at the ne 
and a mask in which the patient breathed duri 
expiration against resistance, provided by exhali 
at first through a rubber tube placed in water ti 
depth of 3 to 6 cm., and later through a varial 
narrowed orifice attached to the mask. Th 
methods of applying positive pressure were found 
be effective in many severe cases of edema of 
lungs occurring during the course of pneumonia a 
acute failure of the left ventricle. 

In 1909, Emerson 20 ' showed that pulmon 
edema produced by the intravenous injection 
adrenalin into rabbits could be consistently remo 
by artificial respiration through a tracheotomy t 
in which the lungs were gently distended and t! 
allowed to collapse. In 1917, Auer and Gates* 1 c 
firmed these results and showed that tracheal ste 
sis accentuated the edema caused by adrena 
Congestion and edema of the lung as the resul 
tracheal stenosis were shown by Moore and Bing 
to be due to obstruction during the inspirat 
cycle. Kernan and Barach 23 confirmed these obsei 
tions and showed that expiring against a pressure 
4 to 5 cm. of water created no significant change 
the lungs, whereas inspiring against a negative p 
sure of 4 to 6 cm. caused congestion and pulmon 
edema in the lower part of both lungs, with area 
emphysema at the periphery. The negative in 
pleura! pressure became steadily elevated w 
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'"animals were made to inhale through a constricted 
orifice. This elevation was decreased by the in- 
k halation of a helium-oxygen mixture or by the ad- 
^ ministration of positive pressure during inspiration. 
:: The significant factor in the production of pulmonary 
'r congestion and edema due to narrowing in the 
>' respiratory passage appeared to be the pathologically 
-elevated negative intrapleural pressure, which re- 
i suited first in an increase in pulmonary blood flow 
t and later in a direct cupping action on the pulmonar) 
si capillaries. In experiments on animals, Barach, 

- Martin and Eckman 15 showed that edema of the 
j lungs produced by intravenous injection of adrena- 
r liu could be prevented by inhalation of air under 
<• positive pressure, which raised the intrapleural 

- pressure toward the atmospheric pressure during 
« expiration. In this experiment it was demonstrated 

that no heightened negative pressure existed in the 

- intrapleural space, and that the effectiveness of 
positive pressure was due to the direct opposing 

f pressure on the capillary epithelium in the lungs of a 
. physical force that tended to counteract the internal 
hydrostatic pressure in the pulmonary capillaries 
Another influence was that the positive pressure re- 
tarded, to some extent, the inlet of blood into the 
right side of the heart. 

It may be mentioned at this point that Meltzer 24 
m 1878, said that the origin of pulmonary edema was 
due to a disproportion between the working power 
of the left ventricle and that of the right ventricle 
of such a character that, the resistance being the 
same, the left side of the heart was unable to expel 
in a given unit of time the same quantity of blood 
as was the right side. 

The effect of respiration under positive pressure 
of 3 to 10 cm. of water in normal persons and in pa- 
tients with congestive heart ^failure and asthma has 
been studied by me and my colleagues. 15 * 19 * 23 The 
venous pressure was consistently elevated. During 
the application of a pressure of 6 cm. the venous 
pressure was elevated 2 to 3 cm. The circulation 
time in normal young adults was slightly prolonged, 
hut in patients with heart disease the slowing was as 
ntuch as ten to fifteen seconds. Although prolonga- 
tion of the circulation time did not occur in all cases, 
the change when it took place was more marked in 
cardiac patients than in normal persons, in whom 
the prolongation when breathing against a positive 
pressure of 6 cm. averaged three and a half sec- 
onds. In a normal adult the effect of breathing 
Against a positive pressure of 6 cm. resulted in an 
increased amount of air in the lungs, — approxi- 
mately 400 cc., — with a lowering of the midposition 
of the lungs and a lengthening of the vertical di- 
arneter of the chest. The only contraindication to 
me use of positive-pressure respiration noted by 
Barach, Martin and Eckman 16 was that of periph- 
eral circulatory failure. Since in shock a deficient 
f eturn of blood to the right side of the heart is al- 
ready present, the high intrapulmonary pressure 


produced by inhalation of air or oxygen under posi- 
tive pressure may further prevent the customary 
entrance of blood into the right auricle. The clearing 
of pulmonary edema in clinical cases of edema of 
the lungs was later confirmed by Boothby, Mayo 
and Lovelace 25 and others. 26 

In summary, the effects of positive-pressure 
respiration include an increased intrapulmonary 
pressure, which lowers the pathologically elevated 
negative pressure in the lung during respiratory 
obstruction (Fig. 1); an increase in systemic venous 
pressure amounting to 40 to 50 per cent of the 
applied pressure; a prolongation of the circulation 
time, which is notably more marked in patients with 
congestive heart failure than in normal subjects; 
an increased volume of air in the lungs, with a lower- 
ing of the midposition of the lungs and an increase 
in the vertical diameter of the chest; and a decrease 
in the transverse diameter of the heart, shown in 
roentgenograms of rabbits* hearts. 

The favorable results of the administration of 
oxygen and helium-oxygen mixtures under positive 
pressure in the treatment of ordinary cases of edema 
of the lungs suggest that it would be valuable in the 
treatment of irritant gas poisoning. 16 In a personal 
communication, Carlisle 8 has reported that the ad- 
ministration of oxygen under an expiratory positive 
pressure of 1 to 6 cm. of water is the most effective 
meth6d of treating and preventing pulmonary 
edema due to irritant gases. No patient exposed to 
lung irritants has been lost since this procedure was 
adopted. Over 300 cases of such exposure have been 
treated, and at least 25 manifested signs of edema.* 

The technic of applying positive pressure may 
consist of the use of the hood designed for the treat- 

*Smce this paper wi» prepared, Cart isle has made the following state 
ment </. A M A 123 947, 1943): 

Without significant bronchiolar obstruction and before advanced 


• I 

from our own experience that the use of the 1 to 100 epinephrine solu- 
tion combined with the administration of oxygen under positive pres- 
sure of 1 to 6 cm of water may be recommended for active treatment 
of the advanced stages of pulmonary edema caused by certain noxious 
cases In our experience this has been a far more effective method of 
handling frank pulmonary edema than any of the procedures hitherto 
suggested We find that oh check of our records for the past year and 
a half, we have had 316 case* in which only this method of treatment 
has been employed 

Furthermore, Evans (Ntu. York State J. Med 43 2303-2305, 1943) 
has commented on the use of positive pressure in treating the irritant 
pulmonary edema that developed in victims of the Cocoanut Orove Fire 
in Boston He states that good results were obtained with the employ- 
ment of oxygen under pontlv c pressure and that the results in 4 cases were 
"rather spectacular ” 

The following notes on a case of irritant pulmonary edema were kindly 
transmitted to me by Dr C A Rovenstme, of New York City, who 
treated a patient with positive pressure The significance of this case ft 
considerable since the application of an expiratory positive pressure of 
5 cm was followed by a swift clearing of edema, and seemed specifically 
responsible for recovery 

A middle-aged woman admitted in the early morning on February 19. 
1943, had been exposed to fumes of a chemical (undetermined, but mty 
have been dimethyl sulfate) Exposure was about 9 00 p tn the eve- 
ning before, with no symptoms for a couple of hours I-aenraation 
and burning of the eyes and throat were noted Later the patient 
became short of breath. On admission she was dyspneic and hsd severe 
pain, copious secretions and some cyanosis The respiratory rate was 
j 0 to 40, and the heart rate 120 Her condition rapidly became worse 
Oxygen was administered through the nasopharynx An hour later 
there were obvious pulmonary edema, extreme cyanosis, marked venous 
engorgement and severe pain. Her condition was rapidly becoming 
alarming An O E. M positive-pressure mask was adjusted at 5 tn 
pressure, the result was dramatic, and within 15 to 20 minutes the 
edema had cleared A phlebotomy (200 cc) was completed after im- 
provement was noted from oxygen therapy The subsequent recovery 
•was essentially uneventful 
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ment of obstructive dyspnea, in which a positiv e 
pressure of 3 to 6 cm. is applied, during both in- 
spiration and expiration. This method is the most 
comfortable and effective one for positive-pressure 
breathing. Dyspnea is relieved, since the pressure 
during inspiration results in a swift lowering of the 
intrapleural and intrapulmonary negative pressure 
and, during expiration, in a maintenance of a wider 
lumen of the bronchial tree (Barach and Swenson-'). 


in which expiration is conducted through one of a 
series of variably constricted orifices, the degree of 
constriction determining the degree of positive pres- 
sure exerted during expiration, so that a pressure of 
1 to 4 cm. in expiration during quiet breathing is 
obtained (Barach and - Molomut 28 ). When tin 
volume of ventilation is notably increased, a pres- 
sure of '4 cm. through the proper orifice results in; 
higher expiratory pressure. Recent measurement 
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Figure 1 . Intrapleural Pressures and Tidal-Air relumes in a Dog Breathing 
through a $-Mm. Orifice. 

The tracings on the left were made with the air at atmospheric pressure; those on 
the right, with the air at 5.5 cm. water pressure. 


The use of the mask with a closed-circuit re- 
breathing apparatus was employed in 1936 before 
the development of the hood. The apparatus is 
more cumbersome than the hood, since the removal 
of heat, carbon dioxide and moisture is necessary 
and depends on the continuous • use of a motor- 
blower unit. A mask was then devised in which ex- 
piration takes place through a rubber tube inserted 
3 to 6 cm. under water (Fig. 2 ).* The length to 
which the connecting tube is placed under water 
determines the extent of positive pressure within 
the mask and therefore the degree of pressure 
exerted on the respiratory ''passage and the inner sur- 
face of the lungs. Later, a'simpler device was used 

♦Manufactured by^the Oxygen EquipAcnt Manufacturing Company, 
Incorporated, New York City. \ 


have shown that during expiration througi 
narrowest orifice an expiratory pressure 0 
12 cm. may- result. The so-called • meter n 
with a pressure disk containing variably consti 
orifices for expiration is the most convenient < 
ratus for administering positive pressure, u 
degree of pressure actually received a mi 
varies with the volume of ventilation, as esl j 
above. A rubber tube extended into a water ^ 
gives a more accurate expression of tic 
positive pressure, but is more cumbersome- 
metered positive-pressure mask may be ca 1 
by inserting a needle in the mask and conn* 
it by a rubber tube to a water bottle so tis 
degree of positive pressure can be accu; 
determined. 
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In the treatment of a case of gas poisoning, both 
the degree and the duration of positive pressure are 
determined by a consideration of the factors dis- 
cussed above. The administration of a positive pres- 
sure of 6 cm. may be sufficient to result in dis- 
appearance of edema in one to three hours. The 
pressure may be begun at 3, 4, 5 or 6 cm , depending 
on the co-operation of the patient. If pulmonary 
edema disappears during the application of a positn e 


pulmonary pressure naturally facilitates the inlet 
of blood into the right auricle. When pressure is 
applied within the hood, lower pressures should be 
used, since positue pressure is then exerted on the 
pulmonary capillaries in both inspiration and ex- 
piration A pressure of 3 cm. of water has been 
found to be effective in terminating clinical pul- 
monary edema, although one of 4 to 5 cm may be 
used in severe cases. Experience with the hood has 



Figure 2 Mask with Positive Pressure in Expiration. 


pressure of 3 to 6 cm. in a period of several hours, 
the pressure should be lowered to 2 cm for one to 
two hours more. At the end of this time it should 
be lowered to I cm. for one or ‘two hours and then 
removed. In other cases, if pulmonary edema has 
cleared, trials should be made of breathing without 
the mask for a period of five to thirty minutes, and 
if coughing and edema do not supervene, treatment 
should be discontinued. In the event that coughing 
and signs of pulmonary edema recur, the mask 
should be reapplied and positive pressure used for 
as long as necessary. 

When pressure is applied during the expiratory 
cycle alone, there is less apt to be any noteworthy 
interference with the return of blood to the right side 
of the heart, since blood may enter the lungs during 
die inspiratory' cycle, in which a negative intra- 


been limited to cases of clinical pulmonary edema, 
only masks having been employed by Carlisle for 
the treatment of gas poisoning. 

Although the administration of air containing 
40 to 100 per cent of oxygen may be indicated in 
frank pulmonary edema in which severe arterial 
anoxia is present, the use of positive pressure with 
atmospheric air may be all that is required m the 
prevention of pulmonary' edema after gas poisoning. 
Further studies are necessary to confirm this opinion. 
If gas poisoning lias occurred in combat areas or in 
localities where oxy'gen in cylinders is not imme- 
diately' available, the metered positive-pressure mask 
may be used by' detaching the collecting bag and the 
rubber tube. Under these circumstances the patient 
inspires through the inspiratory- valve that connects^ 
with the outside air; during expiration the 1 
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valve closes and the expired air passes outward 
through a constricted orifice representing a pressure 
of 2 to 10 cm. of water. Since the permeability of 
the pulmonary capillaries as well as of the capillaries 
in the respiratory passage may be altered so as to 
produce oozing of both serum and mucus, inhalation 
against positive pressure tends to prevent the onset 
of the syndrome by neutralizing the internal hydro- 
static pressure within the capillaries. Further ex- 
perience is necessary to determine the range of effec- 
tiveness of this method. A three-hour period of 
breathing against positive pressure is recommended, 
followed by a gradual lowering of the pressure to that 
of the atmosphere for one to three hours longer, de- 
pending on an estimation of the severity of exposure. 

If the metered mask is used with air, the inner 
surface of the mask should be equipped with an 
additional emergency inspiratory valve so that a 
plentiful inlet of air will take place without negative 
pressure’s developing within the mask, even under 
conditions of severe dyspnea. If mixture of air and 
oxygen are to be provided, the metered mask, 
equipped as it is with an injector attached to the 
regulator, should be employed. With this apparatus 
oxygen and air are mixed at the regulator and a high 
flow of the oxygen-enriched air is passed into the 
collecting bag. The B.L.B. mask 29 can be used for 
the treatment of pulmonary edema if the flow of 
oxygen used is sufficient to keep the rebreathing 
bag from completely collapsing during inspiration. 
If the bag collapses, a negative pressure develops 
while air is being drawn through the sponge-rubber 
disks. Another way of using this apparatus without 
negative pressure’s developing in the mask is to fit 
it so loosely to the face as to do away with the need 
for the disks. 

Since the prolonged administration of 100 per 
cent oxygen is itself productive of pulmonary edema 
in animals, and since the specific therapeutic 
measure is the application of positive pressure, the 
employment of air containing 40 to 70 per cent of 
oxygen under positive pressure is recommended 
rather than that of 100 per cent oxygen. In the pre- 
vention of pulmonary edema, inhalation of air under 

positive pressure is likely to be adequate. In the ab- 
sence of a mask, the patient should be instructed 
to exhale through partially closed lips or through a 
partially closed^ glottis, as in grunting respiration, 
thus naturally increasing the intrapulmonary pres- 
sure during expiration. 

Another procedure of value is the inhalation of 
the nebulized spray of 1 per cent epinephrine or 1 
per cent Neo-Synephrine at intervals of two to three 
hours. The former is especially valuable in cases 
of bronchial spasm, and the latter in patients in 
whom the congestion of the airway is the result of 
edema. Although the nebulization of these solu- 
tions may be accomplished to some extent by hand 
bulbs, a more effective method is the passage of 
5000 cc. of oxygen from a high-pressure cylinder into 


a nebulizer containing 0.5 cc. of l per cent eplnep' 
rine solution or 0.5 to 1.0 cc. of 1 per centNe 
Synephrine solution (Richards, Barach and Cio: 
well 30 ). These drugs should be administered by i 
halation, the end of the nebulizer being held vdtt 
the mouth, at intervals of two to three hours. T 
enlargement of the diameter of the bronchial tn 
either by diminishing bronchial spasm or by va: 
constriction of the mucous membrane, may be 
definite help in decreasing the negative pressv 
necessary to inhale either air or the therapew 
atmospheric mixture administered. 

Summary and Conclusions 

The inhalation of oxygen and helium-oxygen m 
tures under positive pressure has been shown to 
of value in the treatment of cases of obstruct 
dyspnea and acute pulmonary edema comma' 
seen in the practice of medicine. The only cont 
indication to positive-pressure respiration dcscrii 
is the presence of shock. 

The employment of positive-pressure respirat 
in cases of industrial gas poisoning indicates t 
edema of the lungs may be prevented and, whci 
has occurred, tends to respond to the administrat 
of positive pressure in a far more successful v 
than under any hitherto suggested procedure. 

A pressure of 3 to 6 cm. of water is usually ef 
tive in the treatment of pulmonary edema. If 
signs of edema have cleared, a gradual reductior 
pressure over a period of hours is recommenc 
Prevention of pulmonary edema after exposure 
an irritant gas is advocated by inhalation of an 
oxygen against positive pressure for two to ti 
hours and then institution of trial periods of f 
dom from positive pressure to determine whethe 
not edema intervenes. Since pulmonary edema r 
take place as late as twelve hours after exposi 
means for providing positive pressure should b ( 
hand in any case in which known contact wit 
poisonous gas has occurred. 

The inhalation of a spray containing 0.5 cc. < 
per cent epinephrine is helpful in those cases in wl 
bronchial spasm is present, and inhalation of 0.. 
1.0 cc. of 1 per cent Neo-Synephrine is suggests 
increase the lumen of the tracheobronchial tree 

vasoconstriction. 

In civilian disasters in which phosgene or ol 
gases are liberated, the immediate admini stl j a 
of positive pressure is suggested. _ Althoug i 
halation of oxygen-enriched air overcomes 
arterial anoxia, prolongs life, and in some o 
saves it, many cases exist in which continued < 
pouring of serum takes place, with impairmen 
bronchial drainage, secondary infection and bronc 
pneumonia. Although the sulfonamide drugs r 
be used to prevent infection; the primary pathoi 
condition is that of a hemorrhagic infianimat 
edema, with infection only secondarily producer 
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*a result of bronchial obstruction. The use of rest, 
-warmth, oxygen and the sulfonamide drugs is not 
,consid&red on the basis of the evidence presented 
dn this paper to be as valuable as is the employment 
of positive pressure. The latter procedure may 
.prevent pulmonary edema, the consequences of 
, bronchial obstruction, and bronchopneumonia 
There are in ail probability many patients who 
,are overcome to such an extent that death results 
almost immediately. The program of therapy out- 
lined in this paper applies to those cases in lvhich 
the possibility for therapeutic measures exists Until 
more experience is forthcoming, the procedure of 
positive-pressure respiration must be regarded as 
offering a hope of combating irritant pulmonary 
edema and a legitimate although tentati\e program 
of therapy. 
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NORMAL AIR ENCEPHALOGRAMS IN PATIENTS WITH 
CONVULSIVE SEIZURES AND TUMOR OF THE BRAIN* 

H, Houston Merritt, M.D.,f and Charles Brenner, M.D.J 

boston 


W HEN convulsive seizures develop during adult 
life, the clinician usually considers the possibil- 
ity that they are a manifestation of some underlying 
structural lesion in the brain. He therefore studies 
the patient to exclude the known causes of seizures 
in adults. Visualization of the ventricles and the 
subarachnoid spaces by ventriculography or enceph- 
alography is one of the tests that are relied on to 
diagnose or exclude a neoplasm as the cause of the 
seizures. If the ventricles are found to be of average 
size and normally placed, the diagnosis of cerebral 
neoplasm is considered to have been excluded. The 
fallacy§ in such an assumption is emphasized by the 
three case histories given below. These patients 
had convulsive seizures and each had at least one 
normal pneumoencephalogram, yet each was even- 
tually proved to have a brain tumor. The duration 
of seizures before the final diagnosis was established 
was four, four and a half, and six and three-quar- 
ters years, respectively. The first patient had a 
normal air encephalogram two and a half years 
after her first convulsion (seventeen months before 
discovery of the tumor). The second patient had a 
normal air encephalogram seven months after her 
first seizure (nearly four years before discovery of 
the tumor). The third case was the most instructive 
of all. The patient had two air encephalograms, the 
first of which, ten months after the first seizure, was 
interpreted as normal, while the second, ten months 
later, was considered to show doubtful cortical 
atrophy on the right, but to be otherwise normal. 


Case Reports 


Case 1. H. V., a 38-year-old, married woman, entered the 
Neurologic Service of the Boston City Hospital on December 
1, 1938, because of two generalized convulsions, the first of 
which occurred 6 weeks before entry. So far as she knew, 
none of her family had ever had seizures. She herself had had 
rheumatic fever IS years previously, and had been deaf in the 
right ear since an attack of measles in childhood. 

Except for a deafness of the middle-ear type on the right there 
were no abnormal physical findings. The visual fields were 
normal. Routine blood and urine examinations were normal. 
1 he blood nonprotein nitrogen was 26 mg. per 100 cc„ and 
the fasting blood sugar 80 mg. A blood Hinton reaction was 
negative. Lumbar puncture showed an initial pressure of 
60 mm., 2 white cells per cubic millimeter, a total protein 
of 2/ mg. per 100 cc., a gold-sol reaction of 0000000000 and a 
negative Wassermann reaction. X-ray films of the skull 
showed evidence of chronic mastoiditis on the right. An elec- 
troencephalogram showed no evidence of any focal ab- 
normality. 


, * F ' om | h ^Tl“V n l nt , C>I S' 0t “>0S5\ Harvard Medical School, an 
the xveurological Unit, Boston City Hospital. v 

fAyociate professor of neurology. Harvard Medical School wsitim 
neurologist, Boston City Hospital. * J 

JAssUtant in neurology. Harvard Medical School, junior risitin, 
neuro’ogist, Boston City Hospital. ' 

IPennjbaeher, J , and Meadows, S. P. Normal ventrical oeram* i 
tumours of cerebral hemispheres. Lancet 1:186-190, 1938. 8 


The patient was discharged on 4H gr. (0.3 gm.) of Dilanti 
and 1% gr. (0.1 gm.) of phcnobarbital daily and was in 
at regular intervals as an office patient., She continued l 
have seizures of grand-mai type every 1 or 2 months on a dnl 
dose of Dilantin ranging from 4 J4 to 7H gr- (0.3 to Q 5 gm 
and ljr£ gr. of phcnobarbital, which was later replaced 1 
3 gr. (0.2 gm.) of Mebaral. A supravaginal hysterecioit 
was performed in January, 1941, because of dysmcnorib 
The-rcmoved organ was said to be normal. In the follow 
June, the patient is said to have had a right-sided sens 
with loss of consciousness. Because her family had also not 
some personality changes she re-entered the hospital f 
study in that month. 

On examination the patient seemed mentally dull ai 
slow. There was some ataxia of the left leg on a heel-1 
knee test, and the right (sic) plantar response was occasion! 
extensor. An air encephalogram was done on June 9, by t 
lumbar route. There was some subdural air on the left a 
a possible shift of the ventricular system to the left, which 
was decided was an artefact due to rotation of the head. 3 
spinal fluid had a normal protein content and colloidal g< 
reaction. 

In the course of the next 114 years, the patient continued 
have monthly seizures despite treatment with Dilantin a 
Mebaral. She exhibited a marked personality and later ini 
lectual deterioration, which led to institutionalization 
February, 1942. In October, she developed a left-sided he 
paresis, headache and vomiting and was readmitted to 
Boston City Hospital in November. 

At that time the diagnosis of brain_ tumor was obvc 
The patient was drowsy and apathetic and had bilati 
papilledema and a left-sided hemiparesis, with a • P° sl 
Babinski sign and a grasp reflex in the left hand. Hie ci 
brospinal-fluid pressure was 305 mm., but the fluid was o 
wise normal. An electroencephalogram showed a right tro 
focus. On operation 3 days after entry a right-frontal as 
cytoma was found that measured 6 cm. in diameter on 
surface and extended 5 cm. into the brain substance. 


Case 2. G. L., a 27-year-old, married woman, wa s 
mitted to the Neurologic Service of the Boston City P 
on March 18, 1937, because of three convulsive seizures < 
ing the preceding month. Each seizure began with num 
and twitching of the left arm, and possibly the left leg. 
was soon followed by loss of consciousness lasting j 
minutes. In one seizure the patient bit her lip- ohe s 
drowsy after each seizure and complained of nu „, I l e - S M, 
lips for an hour or two. There was no family, 111 ? . • 
epilepsy. The patient had had one convulsion ,n If . 
She was in the 6th month of her first pregnancy at 
of entry. , 

Physical examination was essentially normal, There 
slight puffiness of both ankles, and the tendon reflex :« 
generally hyperactive. One examiner noted a ■ * 
clonus of the left patella but this was not confirmed y 
and there were no pathologic reflexes, weakness or 
disturbances. The visual fields were normal, i 1 
pressure was 120/70. The urine was normal except 
slightest possible trace of albumin on one oocasion- 
was a mild normochromic anemia, with k 

per cent (Sahli) and the red-cell count 3,540,000. I , 
nonprotein nitrogen was 20 mg. per 100 cc. and , , e( 
Hinton .reaction was negative. Lumbar puncture s 
initial pressure of 150 mm., no white cells, a . tota P ( 
13 mg. per 100 cc., a gold-sol reaction of 000000 ’ 0 j 

color and a negative Wassermann reaction. X-ray “ 
skull were normal. . . 

The patient had one seizure while in the hospi 
began with twitching of the left leg, which was soon 
by loss of consciousness, after which the seizure 
generalized. The entire seizure "lasted 90 seconds. , 
tient was discharged on 1)4 gr. of phenobarbital dan y 
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iad four or five more seizures during pregnancy, of which at 
east some consisted only of weakness in the left arm and leg 
tnd shaking of the left leg for 2 minutes without loss of 
onsciousness 

Seven months after the onset of symptoms, following a 
ormal deliver), the patient entered another Boston hospital 
ar observation Extensive blood chemistry studies yielded 
onsistently normal results Lumbar puncture was repeated 
nd the findings again were norma! (initial pressure 120 mm 
otal protein 34 mg per 100 cc and other results as before) 
v ray examination of the skull was said to show thinning of 
he posterior chnoid processes but an air encephalogram 
>y the lumbar route showed the v entncles well outlined w th 
10 abnormalities 

The patient continued to have six to ten seizures a year at 
' f — a few days to five months until March 

> 3 gm ) of Dilantin was added to the 
h this she was seizure free for 2 *4 y ears 
she had another attack of numbness 
the body which she could not localize, 
here was no loss of consciousness A careful neurologic ex 
imination at that time was negative except for slight hon 
:onta! nystagmus An electroencephalogram in January 
1942 showed a focus of abnormal activity in the right motor 
irea 

The patient tried to take larger doses of anticonvulsant 
Irugs but could not because of dizziness and mco-ordination 
rspecially on walking She continued to have left sided at 
lacks without loss of consciousness, consisting in a feeling of 
veakness of the affected side, with the occasional addition of 
switching of that arm or leg or both By September she was 
bating about one such seizure a week Neurologic exaxmna 
non at that time revealed only weakness of the left leg, 
without abnormal reflexes or sensory disturbances 

Despite the lack of severe or frequent seizures the patient s 
jeneraj condition grew progressively worse and by October 
;he felt so weak that she stayed in bed most of the time On 
November 16, she was operated on and a paramedian astro- 
:ytoma was removed that measured 14 by 8 cm on its 
superior surface and ran down the entire depth of the falx 
to the corpus callosum 

Case 3 IV R, a 19 year-old, unmarried man, was ad 
mitted to the Neurologic Service of the Boston City Hospital 
tn December, 1936 because of convulsive seizures beginning 
9 months previously The maternal grandmother had had 
epilepsy, and the patient had had three severe injuries at 1, 
7 and 12 years all to the left parietal region at least one of 
which had fractured the skull At first the seizures consisted 
of severe pain in the right arm that spread to the right leg, 
lasting less than a minute followed by numbness transient 
aphasia and generalized weakness Later the seizures were 
accompanied by tonic movements of the right arm (chiefly 
extension) and shortly before entry the attacks began to be 
ac ^° rn P a med by loss of consciousness 

Physical examination on entry was entirely negative as 
were loutme blood and urine examinations, the blood Hinton 
reaction x ray films of the skull and an air encephalogram 
lumbar route 

The patient was discharged on gr (0 15 gm ) of pheno 
barbital daily, but his seizures grew more severe and frequent 
and in April, 1937, he was started on 4^£ gr (0 3 gm ) ol 
JJuantin daily This was later increased to 7Hgr (0 5 gm ) 
The seizures improved somewhat with this treatment 
but m September, 1937, he was readmitted to the hospital 
i"'5 tl roe there was some weakness of the right arm and 
deafness of the middle ear type on the left Routine laboratory 


examinations were again normal Another air encephalogram 
showed normal filling of the lateral ventricles which were 
normal in size and position The films were said to show a 
possible diffuse cortical atrophy on the right (tic) 

The patient then went to another Boston hospital where 
a radical left mastoidectomy was done in November 1937, 
without relief of symptoms In February, 1938, a craniotomy 
was performed there and the left parietal lobe was exposed 
The left motor area was found to be atrophic According to 
the operative note the pathology was so obvious that no 
attempt was made to stimulate the cortex The patient was 
discharged on 3 to 43^ gr (0 2 to 0 3 gm ) of phenobarbital 
daily ind continued to have daily seizures 

The patient was readmitted to the Neurologic Service in 
August 1938 Tor the first time a right lower facial weakness 
was noted Routine studies were normal, but lumbar puncture 
was not performed 

Tor the next 4 years the patient spent much of his time 
either m the Boston City Hospital, the Monson State Hos- 
pital or the Boston State Hospital He exhibited progressive 
personality deterioration and continued to have frequent 
seizures despite anticonvulsant therapy The seizures were 
usually of the type described above but generalized seizures 
of grind mal type also occurred and ev en on occasion seizures 
localized to the left arm No changes were noted in the 
neurologic examination, and the right lower facial weakness 
persisted unchanged 

In November, 1942 the patient was admitted to the Boston 
Psychopathic Hospital because of aggressive behavior 
toward his family urinary incontinence and failing memory 
Physical examination revealed bilateral papilledema of 3 to 4 
diopters and right lower facial weakness Visual acuity was 
markedly reduced On December 19, a craniotomy was per- 
formed immediately after a ventriculogram and an extremely 
large fibrillary astrocy toma that had practically replaced the 
left temporal lobe was removed 

Summary and Conclusions 

The records are presented of 3 patients with con- 
vulsive seizures who had normal air encephalograms, 
seven, twenty and thirty months, respectively, after 
their first convulsions but who were subsequently 
proved to hav e brain tumors All three tumors were 
astrocytomas, one in the left temporal lobe, one in 
the right motor area and one in the right frontal lobe 

Although brain tumors are among the rarer 
causes of convulsive seizures, such tumors may cause 
convulsive seizures without producing any demon- 
strable distortion of the ventricular s> stem Cerebral 
tumors are not apt to produce any change in the 
ventricular system unless they are large enough to 
produce focal neurologic signs or increased intra- 
cranial pressure, as evidenced by choking of the 
disks or increased cerebrospinal-fluid pressure on 
lumbar puncture If in the absence of these it is 
decided that an air study is advisable, a negative 
report should not be accepted as conclusive proof 
that no tumor is present 
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MEDICAL PROGRESS 


CARDIOGENIC SHOCK* 

Norman H. Boyer, M.D.f 

BOSTON 


N VIEW of the fact that inadequate cardiac out- 
put appears to be the most important direct 
cause of the clinical picture of shock, it is somewhat 


j singular that in the majority of cases peripheral 


rather than central circulatory defects are at fault. 
It is also somewhat singular that wider recognition 
has not been given to the possibility that shock may 
result from sudden diminution of cardiac output due 
to factors inherent in the heart itself. It is generally 
known that the shock syndrome may arise in a 
variety of diseases affecting the central circulatory 
apparatus, but many clinicians feel the necessity 
of assuming the presence of peripheral vascular col- 
lapse in such cases. Even in traumatic shock, the 
possible importance of heart failure as a sustaining 
factor has recently received attention , 1 and physi- 
ologists have long recognized the importance of 
cardiac mechanisms in maintaining blood pressure 
and blood flow. 

Clinicians have been accustomed to thinking of all 
types of shock as having a similar pathogenesis — 
namely, an insufficient effective circulating blood 
volume. This point of view has been fostered by the * 
concept that all cases of shock can be attributed to 
a disproportion between the circulating blood volume / 
and the size of the vascular bed. Atchley 2 first • 
applied this criterion to both surgical and medical 
shock, and it has been subscribed to by Blalock 3 and 
Moon . 4 This definition has the appeal of conciseness 
and reasonableness, but it leaves out of account the 
possibility that simple redistribution of blood, with 
depletion of the arterial side, can occur, and that 
shock may appear in the absence of any significant 
reduction of blood volume or increase in the total 
vascular bed. 

That shock can occur in the presence of high 
venous pressure and adequate filling pressure of the 
heart is evidenced by the fact that the condition is 
often seen terminally in patients with chronic con- 
gestive heart failure due to hypertension or aortic 
valvular disease . 6 -Since many clinicians depend on 
differentiating shock of peripheral origin from shock 
of central circulatory origin by means of the pe- 
ripheral venous pressure, it remains to consider 
whether shock due solely to heart failure can occur 
in the absence of peripheral venous engorgement 
and to inquire into the evidence for and against this 
possibility. 


♦From the Evan< ; Memorial,. Massachusetts Memorial , 

the Department of Medicine, Boston University School of Mcdidtle and 
-[Assistant professor of nwdicim\,Boitpn University Schooi of M-d • 

^-huset.sVrntm Hofe 






It is first necessary to review briefly some fui 
mental facts that must be kept in mind if confu 
is to be avoided. It must be readily apparent 1 
the state of the peripheral veins is dependent lar 
on arterial inflow, and that the reduced arterial 
flow to the superficial structures in shock rest 
other things being equal, in collapsed superfi 
veins. This applies in a somewhat lesser degre 
the veins of the neck. Adequate filling of the he 
however, depends on the effective pressure in 
auricles — that is, the height of auricular press 
above intrathoracic pressure — and not on 
pressure in the superficial veins. Right auric 
pressure (referred to as atmospheric pressure) 
traumatic shock 6 has been measured and found t< 
low, but has apparently never been measured 
cardiogenic shock. In some forms of' the lat 
however, the pressure in the' femoral vein has b 
found to be significantly higher than that in 
‘antecubital vein . 6 Furthermore, the periphi 
manifestations of shock are dependent on a din 
ished output of the left ventricle, the filling press 
of which cannot be gauged by pressure in the ri 
auricle, and even less by pressure in the periphi 
veins. 

Another important question is whether or 
additional blood can be accommodated on 
venous side of the circulation without unduly ' 
tending any vein or significantly raising the press 
within it. There can be little doubt that in 
normal person a venous reservoir exists in the ft 
of unused channels, and that even the channels 
use can accommodate more blood without dem 
strable effects on the pressure within the veins. • 
rapid intravenous infusion of large amounts 
fluids can be accomplished in normal persons w 
only a slight and fleeting rise in venous pressi 
Obviously, the amount of additional blood I t 
the venous system can accommodate depends 
how well filled the venous system is to begin w 
and this is a function of the volume of circulat 
blood. It has been shown by Gibson and Eva 
that the circulating blood volume is regularly 
creased in congestive heart failure, and that the 
crease begins with early loss of cardiac reserve i 
does not depend for its inception on marked c- 
gestive failure. It is apparent, therefore, that 
cardiac event in a patient with a somewhat increa 
circulating blood volume may result in a combinat 
of shock and congestive failure, whereas the sa 
event occurring in a patient with a normal b‘ c 
volume may result in a clinical picture of shock or. 
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Support for this reasoning is commonly found in pa- 
tients with acute myocardial infarction. When this 
event occurs in a patient previously suffering from 
congestive failure or loss of cardiac reserve, the 
striking circulatory alterations are likely to be pre- 
dominantly manifested by an increase in the signs of 
congestion, whereas in patients who previously were 
well the signs of shock are likely to prevail. 8 

Further support for and discussion of the impor- 
tance of the circulating blood volume, as well as other 
peripheral mechanisms, in determining the venous 
pressure in heart failure are offered by Starr, Jeffers 
and Meade. 9 These investigators produced severe 
damage to the right ventricle of dogs, with resultant 
dilatation and failure of that chamber, without any 
significant increase in venous pressure. They were 
led to conclude that the results “give no support to 
the view that the peripheral venous congestion and 
the large increment of venous pressure so often asso- 
ciated with cardiac disease in man are caused 
directly and predominantly by failure of the right 
ventricle.” In other words, heart failure seems to beA 
jess important in determining venous pressure tharpJ 
is blood volume or other unknown factors. 

^ One further point in orientation needs to be con- 
sidered. There are two 'clinical entities commonly 
producing the picture of -shock that are due to central 
circulatory faults but not to fa’ilure of the heart as a 
pump. These are the rapid accumulation of fluid in 
the pericardial sac and massive pulmonary em- 
bolism. In both, striking engorgement of the neck 
veins is usually present and, since this may occur in 
previously normal patients with presumably .normal 
blood volume, it has been taken to mean that su dden 
heart failure in previously^ well patients also results # 
tn engorgement ot the peripheral veins*. This line of ' 
reasoning contains an evident fallacy, for in peri- 
cardial effusion and in massive pulmona'ry embolism 
the pulmonary circuit is largely eliminated as a po- 
tential reservoir, and hence the entire amount of re- 
distributed blood must be accommodated in the 
peripheral circuit instead of in both peripheral and 
pulmonary circuitff as in sudden failure of the left 
ventricle. That the pulmonary circuit is a reservoir 
no mean magnitude is apparent from the fact that 
even patients with an increased total circulating! 
blood volume may have no peripheral venous con- \ 
gestion despite a marked increase in pulmonary con- ] 
Eestion due to failure of the left ventricle. 

Since it is generally conceded that a variety of 
central circulatory faults may give rise to a com- 
bination of shock and congestive failure, this dis- 
cussion will be mainly concerned with the forms of 
cardiogenic shock that may, at times, occur with 
normal or low peripheral venous pressure. If con- 
vincing evidence that the clinical picture of shock 
alone is due solely to cardiac factors can be brought 
forward, there seems to be no need to invoke pe- 
pphcral mechanism to explain shock when it occurs 
,n Patients with obvious congestive heart failure. 


Tachycardia 

Wiggers 10 states that increasing the heart rate 
from 80 to 180 per minute results in a gradual 
diminution of output per beat with an increasing or 
steady output per minute, but that at rates above 
180 the increasing number of beats per minute is un- 
able to compensate for the diminishing output and, 
consequently, the total output falls. When the 
tachycardia is of ventricular origin, the critical rate 
is somewhat lower because of the abnormal excita- 
tion and less efficient contraction of the ventricles. 
These rates apply to normal hearts, and there is 
clinical evidence, as well as theoretical reasons, for 
believing that lower heart rates may significantly 
reduce cardiac output when there is underlying heart 
disease. Harrison 11 states that the collapse type of 
cardiac failure may occur with extreme tachycardia 
— usually over 170 per minute. Wolff 12 studied the 
effects of tachycardia in 125 patients and had the 
following to say about shock: 

Although a fall in blood pressure was commonly observed 
during paroxysmal rapid heart action, in only IS cases did 
collapse occur. . . Four patients had normal hearts (1 

with hyperthyroidism), 5 had mitral stenosis, 1 had free 
aortic insufficiency, 2 had angina pectoris, 2 had asympto- 
matic coronary-artery disease and 1 had recent cardiac in- 
farction. .. . . Four patients had congestive failure. . . . 
The ventricular rate was 200 per minute or more in 7, or 
almost half the cases, and was less than 150 in only 2. 

Three factors appear to be significant In the genesis of 
vascular collapse: extremely rapid ventricular rates, em- 
bolism and aortic valvular disease. . . . When extremely 
rapid ventricular rates arc attained, all other factors may 
be absent and the heart may be normal. . . .^In the 
presence of aortic valvular disease vascular collapse may 
occur even though the ventricular rate 4s significantly under 
150 per minute. . . . Occasionally, in elderly patients, 
vascular collapse may occur with only moderately rapid 
ventricular rates, even though other contributing factors 
are not evident. 

Sturnick, Riseman and Sagall 13 studied 21 patients 
with various types of ectopic tachycardia and found 
shock in 15. Dyspnea was usually, but not in- 
variably, present, whereas congestive failure oc- ' 
curred only twice. Pulmonacy edema was associated 
with the tachycardia in 4 cases. Only 1 patient in 
whom shock occurred, a sixty-five-year-old man, 
was thought to have no underlying heart disease. 

Marshak 14 reported a case of circulatory collapse 
associated with the onset of supraventricular tachy- 
cardia at a rate of 215 per minute in a young woman 
with an essentially normal heart. This occurred post 
partum, and associated blood loss or other factors 
may have played a part in the genesis of the vascular 
collapse. 

A few cases of extremely rapid ventricular rates 
have been reported. These have been collected by * 
Edeiken, 15 who adds a case of his own. This occurred 
in a patient who was convalescing from acute myo- 
cardial infarction that had occurred twenty-four 
days previously*. The onset of supraventricular 
tachycardia at a rate of 310 per minute resulted in 
vascular collapse without signs of congestive failure. 
In discussing other reported cases of extreme techy- 


228 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Feb. 24 , 19 


cardia, Edeiken points out that although collapse or 
congestive failure may occur it is often surprising 
how little an occasional patient is incapacitated by 
ventricular rates as high as 300 or more. 

In summary, it appears that tachycardia may pro- 
duce the clinical picture of shock, in many cases with- 
out signs of congestive failure, but that it does not 
invariably do so. In patients with no underlying 
heart disease and with no other contributing factors 
present, shock does not occur at heart rates below 
180, and probably but rarely at rates below 200. 
When underlying heart disease is present, rates well 
below 150 may produce shock. Since shock itself is 
commonly accompanied by heart rates of 150 or 
more, it becomes of some importance, in occasional 
cases, to determine whether the tachycardia is 
ectopic and whether underlying heart disease is 
present. 

In view of the correlation of the presence of shock 
with the onset and offset of tachycardia, and the 
correlation of observed critical rates with expected 
critical rates, there appears to be no need to invoke 
mechanisms other than the cardiac one to explain 
the presence of diminished cardiac output with 
resultant shock. 

Myocardial Infarction 

Infarction of the heart is, of course, the cardiac 
accident most frequently associated with shock. 
Often there is clear-cut evidence of both shock and 
peripteral congestive heart failure, but many cases 
give clinical evidence of shock alone. Since the 
clinical findings in cases of shock associated with 
myocardial infarction are sometimes identical with 
those in traumatic shock, many clinicians have be- 
come accustomed to thinking of both as having a 
common cause.' It is not to be inferred that this 
concept is universal, for Harrison 11 and many others 
have long held that shock in myocardial infarction 
is due to so-called “hypokinetic forward failure.” In- 
asmuch as the therapeutic approach to this grave 
manifestation of infarction is necessarily guided by 
a correct understanding of its mechanism, it seems 
desirable to evaluate the present knowledge con- 
cerning it. 

At the outset it should be emphasized that, save 
for neurogenic shock, none of the currently popular 
theories of traumatic shock can reasonably be applied 
to shock in myocardial infarction. Certainly, 
sufficient loss of plasma into the infarct to produce 
shock cannot well be imagined, and it seems un- 
likely that liberation of a histaminelike substance 
- sufficient in amount to paralyze the systemic capil- 
laries is of importance. The search for a toxic sub- 
stance liberated by traumatized or ischemic tissue 
is periodically revived and has recently been in- 
vestigated by Green. 1 ' He was able to produce a 
shocklike picture in animals by the injection of an 
extract of skeletal muscle that proved on analysis to 
be barium adenosine triphosphate. Whether this 


substance has anything to do with traumatic sho 
is still extremely doubtful, but in relation to t 
muscle damage occurring in myocardial infarctio 
it is pertinent to point out that Green found f 
lethal dose of the crude muscle extract to be rough 
equivalent, in terms of fresh muscle, to one fifth 
the body weight. • He also pointed out that the bu 
of muscle that must be submitted to trauma 
asphyxiation in order to produce severe shock 
animals or man is very large. Unless cardiac must 
contains this toxic substance in a content mai 
hundred times that of skeletal muscle, it is appare 
that the concept of the liberation of such a su 
stance to account for the shock in myocardial i 
farction must break down. Furthermore, such t 
planations leave unaccounted for the fact that t 
size of the infarct post mortem cannot always 
satisfactorily correlated with the presence or degt 
of shock during life. 

Since a decrease in circulating blood volume is 
frequent, though not invariable, finding in trauma 
'shock, attention has naturally been directed towa 
1 this possibility ' in cases of shock associated wi 
myocardial infarction. Fishberg, Hitzig and Kin: 
investigated the circulating blood volume in f 
tients with acute myocardial infarction and cc 
eluded that the shock was peripheral in orig 
Critical analysis of their results, however, sho 
that significant reduction in blood -volume occurr 
in only 1 case and that actually the average bio 
volume remained essentially unchanged. In t 
first edition of his book Fishberg 18 held to the \ 
ripheral origin of shock in myocardial infarction, b 
in a later edition he reversed this opinion. 8 T 
. absence of a significant reduction in circulati 
blood volume has been confirmed in patients 5 a 
repeatedly in experimental animals. 19 ' 21 

A slight decrease in plasma volume and a slig 
hemoconcentration have been observed in patici 
with shock and myocardial infarction. 6 ’ 22 Ste 
and Ebert 6 attributed this to loss of fluid throu 
the pulmonary capillaries subsequent to pulmona 
congestion. It is likely that, in some cases, excessi 
sweating or vomiting is an equally important fact 
for concentration of the blood proteins indicates 1< 
of water rather than loss of serum or plasma. T1 
the degree of reduction in blood volume is insufficit 
alone to produce the picture of shock now appci 
to be demonstrated beyond reasonable doubt. 

Measurements of cardiac output in relation 
shock in myocardial infarction have been hamper 
by the fact that the gravity of the illness in hum 
beings has precluded the use of complicated a 
tiring procedures, and by the fact that shock is r 
invariably, or even frequently, produced by t 
ligation of the coronary arteries in experimen 
animals 19 ’ 20 > 23 > 21 (a point of some importance tl 
is further discussed below). _ , 

Grishman and Master 26 measured cardiac outp 
in 5 patients with myocardial infarction by a ph] 
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ical method involving the determination of the In summary, it appears that the shock syndrome 
' elocity of the pulse wave. None of these patients in myocardial infarction cannot be attributed to a 
were in shock, yet their cardiac outputs were sigmfi- decrease in venous return, for, in addition to the 
cantly diminished. It seems reasonable to suppose considerable number of patients who show actual 
that the cardiac output would be even more dras- peripheral venous congestion combined with shock, 
ticaliy reduced in the presence of shock. Starr and there is evidence, in the form of prolonged circuia- 
Wood 26 also computed the cardiac output — by tion time and pulmonary congestion in many cases, 
means of the ballistocardiograph — m patients that pulmonary venous and left auricular pressures 
with acute myocardial infarction. They, too, found are high.* Since the manifestations of shock are 
a significant reduction in cardiac output but, dependent on the reduced output of the left ven- 
strangely enough, severe cases — including those tricle, it is obvious that the left auricular pressure 
with shock — showed, on the average, less reduc- is of greater significance than is the pressure in the 
tion than those with signs of a mild illness. In cor- peripheral veins The evidence indicates, therefore, 
relating blood-pressure changes with changes in that the venous return to the left ventricle is more 
cardiac output, they state: “This reduction [in than adequate and that the fall in cardiac output 
blood pressure] did not always run parallel to the with resultant shock cannot be attributed to the 
diminution of cardiac output, and so was not the mechanisms that are thought to be important in 
result of change in the latter. It should be con- traumatic shock, 
sidered another adaptive mechanism.” In view of (To be concluded) 

the suspicion, recognized by Starr himself, that the 

form and magnitude of the ballistocardiographic References 


waves may be determined by factors other than 
cardiac output alone, their conclusions cannot be 
accepted as established. Indeed, it has been shown 
that, in cases of shock, the ballistocardiogram may 
give figures for cardiac output that are as high as 
75 per cent greater than those obtained by simul- 
taneous determinations made by the direct Fick 
principle, whereas the agreement in more normal 
subjects is closer. 6 

Gross, Mendlowitz and Schauer 19 * 20 * 23 found that 
the significant hemodynamic changes occurring m 
experimental coronary occlusion were a decrease in 
cardiac output and an increase in circulation time. 
The blood pressure did not fall significantly, a finding 
noted by others studying experimental coronary 
occlusion. 24 Mendlowitz, Schauer and Gross 21 also 
studied the effects of ligation of the coronary arteries 
m denervated hearts. In such preparations the 
decrease in blood pressure was more striking than 
Was that in animals with intact nervous pathways. 
The authors attributed this to the fact that some of 
the nervous pathways for compensatory vasocon- 
striction were interrupted. Since the carotid sinuses 
Were not denervated, their conclusions must be 
accepted with reservations. Inasmuch as the heart 
itself w as completely denervated, however, their re- 
sults did indicate that reflexes from the heart were 
ftot directly responsible for the decline m cardiac 
output or blood pressure. 

Stead and Ebert 5 studied 6 patients with acute 
myocardial infarction and shock. In 3 of these the 
cumulation time was moderately to markedly pro- 
on Sed, and all showed x-ray evidence of pulmonary 
congestion. Massie and Miller 27 found x-ray evi- 

ence of pulmonary congestion in 12 of 16 patients 
Wl th acute myocardial infarction, although rales 
were heard in only 7 patients. 
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CASE 30081 
Presentation of Case 

A thirty-nine-year-old housewife entered the 
hospital because a left thoracotomy wound had failed 
to heal in the course of fifteen months. 

The patient had enjoyed good health until seven- 
teen months before admission, at which time she 
suffered an attack of pleurisy followed by pneumonia 
and empyema. She was admitted to a community 
hospital where, two months after the onset of her 
illness, a thoracotomy with resection of a portion of 
the left tenth rib was performed. One of eleven 
sputum samples examined was reported positive for 
tubercle bacilli and she was accordingly transferred 
to a sanatorium, where, during a stay of three months, 
numerous sputum and gastric examinations failed to 
reveal tubercle bacilli by smear or by guinea-pig 
inoculation. During her stay she lost 19 pounds in 
weight. On one occasion, when her wound was irri- 
gated, she claimed to have expelled some of the 
irrigating fluid from her mouth. At home, the 
wound continued to drain intermittently and was 
associated with a sense of pressure on the left side 
and back, increasing on urination or defecation. The 
material discharged varied in color from red and 
yellow to water-clear; its consistence varied from 
thick to thin. In the intervals when drainage ceased 
she developed a cough, which was productive of 
reddish or yellow foul-tasting sputum. The tempera- 
ture varied from normal to 104°F., averaging 99. 
Shaking chills occurred about every six weeks. She 
had profuse night and day sweats and, for three 
months prior to admission, dyspnea on exertion. She 
vomited frequently, especially when trying to work 
and had lost SO pounds in the course of her 
illness. For the week prior to admission, the sense 
of pressure in the left side developed into a sharp 
continuous knifelike pain involving the side and 
back of the left chest and the left flank, radiating 
down the lateral aspect of the left leg to the ankle. 
Empirin Compound afforded some relief. She also 
had burning on urination, but no frequency or 
hematuria. The menses had been irregular through- 
out the illness. 

Physical examination revealed a pale, weak and 
markedly emaciated patient in pain. Small tender 

*On lea\eof absence. 


nodes were palpable in the left axilla, left groin a 
both anterior cervical regions. There'was dimi 
ished expansion of the left chest. A sinus-tract ope 
ing was present in the ninth left intercostal space 
the posterior axillary line. From this point, a tend 
visible and palpable mass extended downward o\ 
the left flank to about the level of the crest of i 
ilium. The heart sounds were regular and raj 
with a crescendo, snapping first sound. The bio 
pressure was- 110 systolic, 55 diastolic. The left! 
was held in flexion at the thigh (45°) and knee (90 
Edema of the ankles and feet was present, bei 
greater on the left. Pelvic examination reveal 
exquisite tenderness in the left vaginal vault, anc 
mass was palpable in this area on rectal examinatii 
There were numerous external hemorrhoids. 

Examination of the blood revealed a red-cell coi 
of 3,500,000, with 60 per cent hemoglobin. 1 
white-cell count was 24,000, with 88 per cent ni 
trophils. The urine showed adequate concentrate 
with a specific gravity of 1.020, a -f- test for albun 
and 4 or 5 white blood cells per high-power fie 
The stools were normal. -The serum nonproti 
nitrogen, sodium and cholesterol were within norr 
limits. 

X-ray examination showed irregular areas 
increased density obscuring the lateral chest w 
A defect was seen in the first portion of the lefttei 
rib, and from this defect a soft-tissue swelling 
tended down into the left flank. The lumbar sp 
appeared normal. Lipiodol injected into the fist 
revealed a communication with a large cavi 
apparently reaching almost to the midline, < 
placing the stomach, and probably the colon, me 
ally and extending downward to a point sligh 
below the crest of the ilium. The lipiodol mo 1 
freely within this cavity, and some of it apparer 
entered the small intestine. On a film after in] 
tion, opaque material was seen in the right up 
quadrant. A barium enema revealed ptosis of 
entire colon, which appeared normal except for < 
dence of extrinsic pressure on the descending porti 
There was no evidence of communication with 
abscess cavity. Thin barium injected into the fu 
lous opening in the chest wall entered a ma 
fingered cavity seen to communicate with the sr 
bowel. Some minutes later barium was seen in 
stomach, although no direct communication 
observed. Later, after a barium -meal, no bar 
was observed to pass from the stomach into the si 
tract, which appeared to be in close association v 
the upper lateral wall of the body of the storm 
The barium passed into the duodenum and jejun 
the latter appearing to be several centimeters be 
the level of the sinus tract. An intravenous p)’ 
gram revealed incomplete outlining of the left r 
pelvis, with moderate dilatation and blunting of 
calyxes. There appeared to be a small pressure de 
over the central portion, with incomplete filling ol 
middle calyxes. A gastroscopy revealed a superf 
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gastritis but no positive evidence of a fistulous open- 
ing into the stomach. A catheter passed into the 
chest sinus for a distance of 12 to 15 cm. did not 
enter the stomach. 

* The temperature ranged between 97 and 103°F. 

The patient received several blood transfusions, 
one of which was followed by a mild reaction. Cn 
the tenth hospital day, the flank abscess was incised 
and drained. Thick, green, foul-smelling pus was 
encountered. The abscess cavity was observed to 
lead up under the diaphragm, toward the fundus of 
the stomach and splenic flexure and down posteriorly 
to the tip of the spleen and along the belly of the 
psoas muscle. (Cultures of abscess pus and of mate- 
rial drained from the chest sinus revealed Staphylo- 
coccus aureus , Staph, albus , a nonhemolytic strepto- 
coccus, Bacillus pyocyaneus , fusiform bacilli and 
a few colonies of colon bacilli; no fungi grew on 
Sabouraud’s medium. Of several guinea pigs inocu- 
lated with this material one was negative, the others 
dying too soon for a diagnosis to be made. 

The wound continued to drain profusely. In spite 
of numerous transfusions, a stubborn anemia per- 
sisted, the red-cell count ranging between 3,000,000 
and 3,500,000. The hematocrit varied between 30 
and 40 per cent. The white-cell count averaged 
17,000, with 71 per cent neutrophils. Several urine 
examinations revealed large numbers of pus cells. 
The prothrombin’ time was persistently prolonged, 
varying from 25 minutes (normal, 16 minutes) to 
37 minutes (normal, 20 minutes). The blood total 
protein ranged between 4.8 and 6.6 gm. per ICO cc., 
with an albumin-globulin ratio of 1.0 on one occa- 
sion. A bromsulfalein test was negative. A Congo 
red test showed only 15 per cent dye absorption after 
one hour. 

Because of the stubborn anemia and the evidences 
of nutritional deficiency the patient was given large 
doses of vitamins and liver extract parenterally, as 
"ell as considerable amounts of adrenocortical 
extract, in an effort to improve her condition. She 
was also given large doses of vitamin K (Hykinone). 

On the thirty-first hospital day, the flank incision 
was again explored and the communication of the 
abscess cavity with the chest sinus was laid open. A 
necrotic mass presenting itself in the wound was 
biopsied and was reported as acute and chronic 
Pyelonephritis and perinephritis. On the day follow- 
in B operation a catheterized urine specimen showed 
gross hematuria, but the urine later contained only 
^. rec ^ ce ^ s P er high-power field, as well as 15 to 
20 white cells. Urine culture was positive for colon 
bacilli on this occasion, as well as for B. pyoeyane- 
JStaph, albus, Clostridiuvi toelchii and fusiform 
bacilli. An abdominal paracentesis yielded 17C0 
Cc * straw-colored fluid, which was negative on 
culture; it had a specific gravity of 1.010 and was 
negative for acid-fast bacilli and tumor cells. 

On the thirty-eighth hospital day, the patient had 
10 be placed on tube feeding because of persistent 


vomiting. She continued to vomit, however, and 
expired two days later. 

Differential Diagnosis 

Dr. Richard H. Sweet: The fact that the thora- 
cotomy wound failed to heal is of interest, since such 
a wound usually heals unless there is some residual 
disease. 

The attack of pleurisy followed by pneumonia and 
empyema is another curious thing in this history. 
So-called “primary pleurisy” is usually caused by 
the tubercle bacillus. I suppose theoretically tuber- 
culosis exists in the lung and then spreads into the 
pleural cavity, but ordinarily, tuberculous pneu- 
monia does not follow pleurisy or empyema. The 
pleurisy follows the pneumonia. So I believe there is 
something peculiar about the chest situation in this 
case, and I doubt whether the chest lesion was the 
primary one. It seems to me that it probably was 
secondary to something below the diaphragm. 

, . numerous sputum and gastric examinations 
failed to reveal tubercle bacilli by smear or by 
guinea-pig inoculation.” I should like to interpolate 
that in my opinion the patient did not have tuber- 
culosis because few positive cases are missed in a 
sanatorium. We have occasionally seen patients in 
whom supposed acid-fast organisms were found and 
who were sent to a sanatorium, where no evidence of 
tuberculosis could be found. Such patients eventu- 
ally return, and the correct diagnosis of a nontuber- 
culous lesion is made later. 

“On one occasion, when the wound was irrigated, 
she claimed to have expelled some of the irrigating 
fluid from her mouth.” What does that mean? If 
she had a fistula between the empyema cavity and a 
bronchus she would not speak of expelling the fluid; 
she would have coughed and brought it up. There- 
fore I suggest that the communication must have 
been below the diaphragm or through the diaphragm 
into -a loop of bowel or into the stomach. Of course 
one cannot argue too much from the way the record 
is worded; but if the wording is correct, she did not 
have a bronchopleural fistula. That raises the ques- 
tion whether she might not have had a lung abscess. 
Of course, a lung abscess that had perforated, with a 
resultant empyema, might produce a bronchopleural 
fistula after drainage of the empyema. But there is 
no mention of the fact that the pus was foul smelling 
early in the course of the disease. 

“Shaking chiJJs occurred about every six weeks.” 

I do not know of any disease with such periodicity. 
That does not mean much tome. 

Night sweats may go with tuberculosis of the lung, 
but they may accompanj' any type of sepsis. She 
had a right to have the dyspnea on exertion. Fur- 
thermore, she appeared to have been^sick en< 
lose 50 pounds in weight, and I do not belii 
has to assume that she had ' 

This is probably not a prim 
cause she had no hematuria 
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enough sepsis to account for the tender lymph nodes. 
The tender mass and the pain make one think that 
she had an abscess in the flank, and as the case 
develops, the whole question centers on the abscess 
in that region. She has psoas spasm, which indicates 
that it was a deep abscess extending along the course 
of the psoas muscle. Pelvic examination confirmed 
that impression because it revealed “exquisite tender- 
ness in the left vaginal vault.” In other words this 
abscess had burrowed its way down through the 
flank and into the pelvis, which is not at all uncom- 
mon. The diagnosis, I think, will be greatly influ- 
enced by the x-ray films. 

There is reasonably good evidence, both clinically 
and by x-ray, of perinephric abscess, or possibly 
subphrenic abscess. I am inclined to think it was the 
latter. 

“On a film after injection, opaque material was 
seen in the right upper quadrant.” It does not say 
whether that was in a hollow viscus or in the peri- 
toneal cavity. If it was in the peritoneal cavity, we 
must be dealing with a subdiaphragmatic abscess. 

“Later, after a barium meal, no barium was 
observed to pass from the stomach into the sinus 
tract, which appeared to be in close association with 
the upper lateral wall of the body of the stomach.” 
That is exactly where it would be if it were a sub- 
diaphragmatic abscess. It appears that we have 
evidence of a fistula communicating with the jejunum 
but not with the stomach or with the colon. 

There is no mention of a tumor or of an ulcer on 
gastroscopic examination. 

Dr. Laurence L. Robbins: In the chest films 
there appears to be something in the region of the 
left costophrenic angle that I .think could be all 
pleural. There is nothing definite within the lung. 
These films show that the sinus tract passes anteri- 
orly and divides into many small branches. I assume 
that this is the material that went into the small 
bowel, and on one of the large films we can see that 
it has appeared in the stomach. The one thing that 
is impressive is that there is no evidence of a visible 
outline of the left kidney, and the psoas shadow is 
- obliterated. The stomach, except for displacement, 
is not abnormal. 

Dr. Sweet: The sinus leads into the abdomen, 
however. 

Dr. Robbins: It goes a considerable distance 
farther forward than one would expect to find the 
kidney. It extends to a plane anterior to the spine. 

Dr. Sweet: Dr. Robbins is anticipating me. I 
was going to say that this could not have been a 
■ perinephric abscess. 

It is rather interesting to speculate why adreno- 
cortical extract was given. Because of the fis- 
tulous tract I wondered about diarrhea, but there 
is no mention of it. She had some disease that 
depleted her. 

Dr. Francis D. Moore: The patient did not have 
diarrhea. 


Dr. Sweet: This patient, with months of observa- 
tion under medical care, had several attempts made 
to prove or disprove the diagnosis of tuberculosis. I 
believe it is reasonable to exclude such a diagnosis 
As I have said, the sanatoriums do not miss that 
diagnosis very often, and one guinea-pig inoculation 
in this hospital, after the lapse of a proper length of 
time, showed no evidence of it. Therefore we must 
come down to a consideration of the etiology of a 
large subdiaphragmatic or perhaps perinephric 
abscess. 

Perforation of a perinephric abscess into the ab- 
dominal cavity is a most unusual occurrence. I do 
not recall seeing it. Dr. Colby, who has seen many 
more perinephric abscesses than I have, tells me 
that he has seen only one that ruptured into the 
abdomen. We must always keep the two things 
entirely separate. Therefore, if my reasoning so far 
is correct, we are dealing with an abscess in the left 
upper quadrant of the abdomen, a subdiaphragmatic 
abscess that has done a number of things — namely, 
perforated through the diaphragm to cause empyema, 
extended into the pelvis and produced pyelonephri- 
tis. I have perhaps excluded the lung and pleural 
cavity as the source of all this mischief a little too 
rapidly, but there is no mention of anything that 
makes me think she had disease in the lung. The 
x-ray films do not show any residuum of disease in 
the lung, and the story suggests that she had some- 
thing going through the diaphragm, and as we see 
later, she had a fistula. An empyema rarely per- 
forates into the peritoneal cavity; on the other.hand, 
a subdiaphragmatic abscess frequently perforates 
into the pleural cavity. Thus, the current is the 
other way. With these apologies, I shall exclude the 
chest as the source of the disease. 

If there was a subphrenic abscess, either intra- 
peritoneal or abdominal, where did it come from? 
A subphrenic abscess always arises from some septic 
focus within the abdomen. -The commonest cause is 
a perforated viscus, such as a ruptured gall bladder, 
appendix or diverticulum, or through a malignant 
tumor in a hollow viscus. Occasionally a liver abscess 
perforates and causes a subphrenic accumulation of 
pus, but that is unusual. Then there is the occa- 
sional case in which a picture like this can be ex- 
plained entirely by acute pancreatitis. Some 
patients with necrosis of the pancreas develop large 
accumulations of pus, usually in the left part of the 
upper abdomen, which ulcerate into the viscera, 
perforate the diaphragm or gravitate down along the 
psoas muscle or even into the pelvis. In such cases, 
we sometimes drain the ‘pancreatitis through the 
inguinal region because the abscess has presented as 
a bubo in the groin, having gone all the way down by 
the retroperitoneal route. 

There is one other condition that I have not 
mentioned because it did not seem to fit in very well- 
Could the trouble have started from an infection j® 
the spine — an osteomyelitis? When I originall} 


o 



Vol. 230 No. S 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


233 


thought of tuberculosis I wondered if it might have 
been a tuberculous lesion starting in the spine. The 
x-ray films do not suggest a spinal lesion, and the 
patient did not behave like one with osteomyelitis of 
the spine. 

I should conclude my discussion by deciding 
whether this subdiaphragmatic abscess arose from a 
ruptured viscus or from an acute pancreatitis, but I 
cannot say which 'it was. 

Dr. Castleman: The field is still wide open. 

Dr. Fletcher H. Colby: The possibility of 
perinephric abscess is naturally good. My cxperi- 


whole region, including the kidney. Later on, as we 
got the x-ray films, it seemed that the viscus entered 
was not the splenic flexure but either the stomach 
or the small bowel. We continued working on that 
assumption — accidental perforation through the low 
thoracotomy site, which had allowed sepsis to be 
introduced into the abdomen from the gastrointes- 
tinal tract. 

The patient was given adrenocortical extract 
because, along with the chronic pyogenic infection, 
she had evidence of adrenal insufficiency. The blood 
sodium was 120 millicquiv. per liter, and ^the '17- 



Figure 1 . Actinomycotic Clumps in on Abscess of the Liver. 


cnee with a perinephric abscess that involves the 
peritoneal cavity is rare. In the only case that I can 
[cmember, the patient died very quickly. Whether 

can involve the intraperitoneal contents without 
causing peritonitis, such as this individual had, I do 
n °t know. 

Dr. Moore: When the patient cainc in on the 
surgical service she presented the enigma that Dr. 
S' v eet has described: she had supradiaphragmatic 
and subdiaphragmatic sepsis, and the problems 
"'ere how it got from one place to the other, and 
"’hat was’thc origin. Our reasoning was guided by one 
iact that is not stressed in the abstract of the 
history. The original thoracotomy wound was at 
me level of the tenth rib in the midaxilla; this was 
• |oo low for the drainage of an empyema, and was so 
low that one could with great ease penetrate through 
the diaphragm and perforate a subdiaphragmatic 
Vls cus, We thought that this accident had occurred, 
possibly with perforation of the splenic flexure, and 
that this gastrointestinal sepsis had swamped the 


ketosteroids were low. Wc gave the extract in an 
effort to restore this endocrine imbalance. 

Clinical Diagnoses 

Subdiaphragmatic abscess, probably originating 
from perforation of intestine. 

Pyelonephritis. 

Dr. Sweet’s Diagnosis 

Subdiaphragmatic abscess, originating from per- 
forated viscus or acute pancreatitis. 

Anatomical Diagnoses 

Actinomycosis of left retroperitoneal and rctro- 
pleural spaces, left kidney and liver. 

Perforation of splenic flexure of colon. 

Pathological Discussion 

Dr. Castleman: The autopsy on this patient 
showed what was to be expected — a large abscess in 
the left retropleural and retroperitoneal regions 
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extending from about the ievei of the fourth rib 
through the diaphragm down to the level of the head 
of the femur. It did communicate with the splenic 
flexure, and not with the small bowel. There was a 
definite fistulous tract between the abscess and the 
splenic flexure. The kidney on that side was prac- 
tically destroyed by this abscess, and we were un- 
able to find the left adrenal gland. We also noticed 
that the liver was full of abscesses of varying sizes, 
which contained yellowish-green material. We made 
a diagnosis of abscess (type undetermined), with 
abscesses of the liver, and thought that the patient 
had a terminal septicemia. 

Microscopic examination of the wall of the 
abscess, as well as of the abscesses within the liver, 
showed large numbers of actinomyces. Hence, there 
was definite actinomycotic infection of the kidney, 
retroperitoneal space and the lower part of the left 
pleural cavity. The left lower lobe was completely 
collapsed, and we were unable to find any evidence 
of infection within the lung itself. Until Dr. Moore 
just said what he did about the rib resection, I was 
at a loss to explain how the actinomycotic infection 
arose. If it had arisen from the lung, as it often does, 
it would seem a little far fetched to believe that the 
infection within the lung disappeared and that the 
infection below the diaphragm continued. Also, a 
primary actinomycotic infection of the kidney is 
extremely rare; I think that it has been reported but 
it is ordinarily a secondary infection. I now believe 
that the perforation of the splenic flexure at the time 
of the rib resection released the organisms, which 
we know are often present in the normal colon. After 
the infection was well established, the portal vein was 
invaded by the organisms and a diffuse hepatic infec- 
tion resulted. 

Dr. Moore: Have you any explanation why the 
biopsy showed no actinomyces ? 

Dr. Castleman; We reviewed this slide after the 
autopsy and still could find no evidence of actinomy- 
cotic infection. 

Dr. Moore: I might also mention that Dr. Cora 
Owen, of the Surgical Bacteriological Laboratory, 
who is interested in the study of actinomycoses, was 
unable to culture them. There was a large quantity 
of material to work with, and it was planted on all 
kinds of mediums at varying oxygen tensions, but no 
organism grew out. 

Dr. Castleman: The liver abscesses were full of 
actinomycotic clumps (Fig. 1). It is the best case 
that we have seen since the days of Dr. T Homer 
Wright. 


CASE 30082 
Presentation of Case 

A sixty-five-year-old man, a retired bank clerk, 
was admitted to the hospital with anorexia and 
epigastric pain. 


About three months before admission the patiew. 
began to experience anorexia, associated with gnaw- 
ing pain in the epigastrium and region of the um- 
bilicus. The pain was worse early in the morning 
and from a half to two hours after meals, but was not 
relieved by food. It was associated with deep pain 
in the back, at about the level of the seventh to the 
ninth dorsal vertebra, anduvith increasing weakness 
and malaise. For several weeks prior to admission 
he had complained of frequent attacks of nausea 
after meals, aggravated by the ingestion of greasy 
foods. He also stated that his bowel movements, 
which had occurred regularly twice daily, altered to 
once a day. Twelve days before entrance into the 
hospital his bowel movements ceased entirely for a 
period of six days, during which time only flatus was 
passed, but a dose of castor oil brought relief. Two 
days before admission, after taking a drink of 
whisky, he had an episode of bilious vomiting. Over' 
a period of nine months the patient had lost 40 
pounds of weight, half of this in the two or three 
months prior to admission. He had had an early 
morning cough associated with a small amount of 
expectoration for as long as he could remember, 
but he first noted wheezing about six months before 
entry. The wheezing was most noticeable when he 
was lying down, and diminished when he sat up. 
In the two months before admission, he had also 
noticed that he could walk only short distances 
without becoming short of breath, and in addition, 
his ankles were somewhat swollen. No orthopnea 
was present. 

At the age of ten, the patient had rheumatic fever 
and was confined to bed for three weeks. At about 
the age of twenty-five, he had a chancre of the penis 
associated with a positive Wassermann test, for 
which he was treated over a period of two years. 
At about the same time he had gonorrhea. Twenty 
years before admission he had an attack of pain >n 
the right upper quadrant, associated with nausea 
and vomiting, and following this a cholecystectomy 
and appendectomy were performed. Five years be- 
fore admission he had an attack of abdominal P a!I j 
that was diagnosed as being due to intestinal 
obstruction. He was admitted to a hospital but was 
treated nonsurgically. The patient was a moderate 
smoker, but drank heavily, consuming about a pint 
of whisky daily until he ceased working several 
years before admission. , Since that time he usually 
drank seven or eight glasses of beer daily. During 
the year prior to admission he developed pain in tW 
shoulders and hips, which was aggravated by ct“ 
weather and caused some difficulty in walking, f* 15 
mother had died of cancer of the liver. 

Physical examination revealed a weak, pood) 
nourished man. The skin was rough to touch, an 
there was exfoliation over the shins. Circumscribed 
areas of pigmentation and exfoliation were present 
in the axillary and inguinal regions. Numerous 
telangiectases were present on the face. On the 
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5 buccal mucosa were numerous soft, blue, vascular 
c nodules, some of which were lobulated. The scleras 
11 appeared icteric. The lungs revealed diffuse m- 
- l spiratory bronchial rhonchi, and an area of dullness 
: to percussion was present about a handbreadth 

* below the right axilla, extending posteriorly and 
2 unassociated with changes in breath sounds. In the 
' epigastrium a nodular mass could be felt extending 
r seven fingerbreadths below the xiphoid process and 
i to the left midclavicular line; the edge was blunted 

and tender. In the right midclavicular line the li\ei 

• edge was palpable two and a half fingerbreadths 
: below the costal margin. There was some tender- 
i ness, and a suggestion of a mass, in the left upper 

< quadrant. The extremities revealed a fine muscular 
1 tremor, tortuous brachial arteries, cyanotic and 
' brittle nails, and redness and mottling of the palms 
' The knee jerks were active, and the Babinski sign 

was positive bilaterally. 

t The blood pressure was ISO systolic, 1 10 diastolic. 
The temperature was 98°F., the pulse 88, and the 
respirations 20. 

Examination of the blood showed a red-cell count 
' of 3,920,000, with a hemoglobin of 15 gm. The 
white-cell count was 8000, with 78 per cent neutro- 

< phils. The urine was negative The stools were 
loose, brown and guaiac negative. The van den 
Bergh was 1.6 mg. direct and 2.5 mg. indirect. The 
blood phosphatase' was 10.5 Bodansky units per 
100 cc. The blood nonprotein nitrogen, the carbon 
dioxide combining power and the chloride were 
within normal limits. The blood protein was 6 8 gm. 
per 100 cc., with an albumin-globulin ratio of 0.8. 

1 *he cholesterol was 225 mg. per 100 cc. A ccphalin 
i flocculation test was -1-4- after twenty-four and 
forty-eight hours. A blood Hinton test was negative. 

A gastrointestinal series showed displacement of 

< the stomach to the left and anteriorly by a mass in 
the region of the liver, and a pressure defect was 
present on the lesser curvature. A barium enema 

' ^vealed several diverticulums in the proximal por- 
tion of the sigmoid, but was not otherwise unusual. 
A roentgenogram of the chest showed an area of 
increased density in the left lower chest, blunting 
of the left costophrenic angle and a prominent left 
t hilus, 

. Tbe patient was given a high vitamin diet and 
intravenous fluids but failed to respond; hd gradually 
became stuporous and comatose and expired quietly 
°n the twentieth hospital day. . 

DEFERENTIAL DIAGNOSIS 

P R * Friedrich W. Klemperer: This patient’s 
ohtef complaint points toward involvement of the 
1 festive system, and physical as well as x-ray ex- 
t a "!jnation demonstrated a mass that in all prob- 
ability was the left lobe of the liver. There arc a 
dumber of possibilities to explain the enlargement 
' ^ *be liver in this patient. He had had syphilis 
/ ^enty-five years before admission and he could 


have had a syphilitic cirrhosis. We know, however, 
that he had immediate and apparently adequate 
treatment and his Hinton test was negative. 
Neither of these rules out late syphilis but taken 
together, as well as the fact that involvement of the 
liver in late syphilis is quite rare, they make this 
diagnosis highly improbable. 

The patient was also an alcoholic, and portal 
cirrhosis of the liver is therefore a good possibility. 
Several statements in the record, however, are 
against cirrhosis as the chief source of his trouble. 
These are the extremely rapid progression of the 
symptoms, the emaciation and presumably the in- 
crease m the size of the tumor, the absence of ascites 
or evidence of collateral circulation and the absence 
of splenomegaly. All these facts, however, could 
be easily explained if the patient had developed a 
hepatoma on the basis of an early cirrhosis. This 
must be weighed against the probability of 
metastatic malignancy to the liver. 

What is the evidence we have for a primary lesion 
elsewhere? The patient had had an attack of so- 
called “intestinal obstruction” five years before ad- 
mission. The lack of progression and medical cure 
definitely rule out the presence of cancer of the 
bowel at that time. We know that he had divertic- 
ulosis at the time of admission, and his previous 
attack of abdominal pain can logically be explained 
as having been due to diverticulitis. The recent 
change in bowel habits seems unlike that usually 
seen in obstruction due to malignancy and can easily 
be explained as secondary to the liver disease. The 
stools were guaiac negative. I see no reason why we 
should doubt the x-ray evidence that there was no 
lesion in the large bowel. Similarly we have no evi- 
dence that leads us to place the lesion higher in the 
intestinal tract. Primary carcinoma of the pancreas * 
must always be thought of because it so easily 
escapes clinical detection. This is an appealing 
diagnosis because it would explain the character and 
distribution of the patient’s pain near the umbilicus 
and in the back. Such a lesion would have to have 
been located in or near the tail of the pancreas, 
because carcinoma of the head would have led to 
progressive and severe jaundice. Although primary 
carcinoma of the pancreas is a distinct possibility, I 
am going to discard it in favor of a primary lesion 
in the lungs. 

It should be remembered that nine months before 
admission — that is, six months before the onset of 
abdominal symptoms — he began to lose weight. 
Definite respiratory symptoms also preceded the 
abdominal symptoms by three months. The patient 
complained of wheezing respirations and dyspnea. 
These symptoms, particularly in the absence of 
orthopnea, arc highly characteristic of lung tumor. 
They are most frequently seen in bronchiogenic 
carcinoma but can also occur in metastatic malig- 
nancy. For two reasons I am inclined to believe 
that the pulmonary lesion was primary rather than 
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metastatic from a primary lesion in the liver or 
pancreas. The first is the fact that the pulmonary 
symptoms preceded the abdominal ones by several 
months, and the second, that Dr. Robbins tells me 
that the x-ray changes in the chest are unlike those 
seen in metastatic malignancy. The age of the 
patient and the clinical course seem consistent with 
the diagnosis of bronchiogenic carcinoma with 
metastases to the liver. I see no evidence in the record 
to make one consider seriously the possibility of 
lymphoma or even sarcoma. 

There are several points in the record that require 
comment. The patient had skin lesions. I interpret 
these as having been due to nicotinic acid deficiency.' 
The telangiectases do not seem to bear any relation 
to the patient’s illness. Their description does not 
indicate that they were the spider angiomas some- 
times seen in cirrhosis of the liver. The patient had 
joint pain. The multiplicity and symmetry of in- 
volvement are against metastatic disease. There 
are not enough data to differentiate degenerative 
joint disease and rheumatoid arthritis. The latter 
seems somewhat more likely in view of the joint 
disease that the patient had during childhood, 
then diagnosed as rheumatic fever. The laboratory 
data indicate some parenchymal involvement of the 
liver. This' may mean that the patient had a cir- 
rhosis of the liver in addition to metastatic disease, 
but it is known that extensive malignancy can pro- 
duce thdse changes. The immediate cause of death 
was probably general malnutrition but possibly liver 
failure. 


Clinical Diagnosis 

Metastatic carcinoma of liver (?source). 

Dr. Klemperer’s Diagnosis 

Bronchiogenic carcinoma, with metastases to 
liver. 

Anatomical Diagnosis 

Oat-cell carcinoma of lung, with metastases to 
regional lymph nodes, liver, pericardium, 
right adrenal gland and rib. 

Pathological Discussion 

Dr. Benjamin Castleman: The post-mortem 
examination disclosed a primary tumor in the loner 
or lingula branch of the left upper-lobe bronchus, 
with almost complete obstruction. The tumor in- 
volved about 4 cm. of the bronchus and had ex- 
tended into the surrounding parenchyma. The 
carinai lymph nodes were involved and were matted 
together to form a 6-cm. mass. The lung distal to 
the tumor showed secondary bronchiectasis. The 
liver weighed 3000 gm., and about three fourths of 
it was replaced by metastatic cancer. Other metas- 
tases were present in the parietal pericardium, the 
right adrenal gland and one of the ribs. Micro- 
scopically the carcinoma is of the oat-cell type. This 
is the type that is usually located near the hilus and 
grows very rapidly. 

We found no evidence of syphilis. 
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A MARCH OF MERCY 

As Red Cross Month comes around, the Nation 
is reminded once more of the American Red Cross 
and its stupendous task of relieving human suffer- 
ln B The organization is national only in name, for 
its fighting fronts have been extended to every 
corner of the globe. 

The immediate need is for blood donors and 
nurses. During 1944 the Red Cross must supply 
some 5,000,000 blood donations for military and 
civilian needs, and each month 2500 nurses must 
be received for the Army and Navy. In addition 
the large corps of field directors, hospital workers 
a nd other trained personnel must be kept at fighting 
strength, and where necessary increased. An im- 


portant part of the war work is the preservation of 
morale in the armed forces by maintaining con- 
tacts between soldiers and sailors and their families, 
especially when domestic troubles arise. It goes 
without saying that, as ever, the American Red 
Cross must be ready to cope with disasters and epi- 
demics at home, as well as with the endless needs of 
a nation at war. 

All the activities of this vast organization are 
financed by voluntary gifts and contributions. 
During March, designated by President Roosevelt 
as Red Cross Month — in both senses a March of 
Mercy — the American Red Cross must raise a 
war fund of unprecedented size to meet unprece- 
dented needs. More than ever, a generous answer 
to its appeal will be a gesture of patriotism and a 
sign of love for mankind. 


PENICILLIN IN WOUNDS 

Although only a small number of physicians in 
this country have had an opportunity to use 
penicillin, it is now fairly well established that 
this agent is highly effective in the treatment of 
many types of bacterial infection. It has already 
proved to be a lifesaving measure, surpassing the 
sulfonamide drugs in effectiveness under certain 
conditions. This has been particularly true in cer- 
tain cases of staphylococcal septicemia and of menin- 
gitis. It is also highly effective in the treatment 
of infections with strains of gonococcus and 
pneumococcus that are resistant to sulfonamide 
therapy, and it may eventually prove to be the most 
effective agent in the treatment of syphilis and per- 
haps of other infectious diseases. The results of 
studies of the use of penicillin in surgical conditions 
in the past indicate that large doses are needed in 
the successful treatment of well-established wound 
infections, frequent doses of the drug being given 
parenterally and locally for long periods. Jn view of 
the limited supply now available, only a small per- 
centage of established wound infections can receive 
the benefits of treatment with this agent. 

The question naturally arises whether the early 
use of penicillin locally in fresh wounds wards off 
serious infections. Should it be possible thus to 
prevent infection in fresh wounds of soft tissue and 
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in compound fractures, obviously a large number of 
patients would be spared prolonged and severe 
illness and many limbs and even lives would thus 
be saved. Furthermore, this might readily be 
accomplished with a relatively small amount of 
penicillin and could, therefore, be made soon avail- 
able for use in large numbers of battle wounds in 
the present conflict. 

To investigate this aspect of the management of 
wounds, two eminent British investigators, Pro- 
fessor H. W. Florey, who has been intimately asso- 
ciated with the developments in penicillin therapy, 
and Brigadier Hugh Cairns, a leading surgeon, set 
out to make an intensive but brief study of the treat- 
ment of wound sepsis in North Africa. They had 
the collaboration of many medical officers and in- 
vestigators. A detailed preliminary report of their 
findings was made to the British War Office and to 
Medical Research Council, and an abstract of this 
report has been published. 1 An additional study 
in Britain of the value of penicillin in infected burns 
and surface wounds is reported in the same issue 
of the Lancet by Flight Lieutenant D. C. 
Bodenham. 2 

In the investigations in the Mediterranean area 

local applications were made in four forms. The first 

was a solution of the calcium salt in distilled water 
/ 

or saline (250 to 500 units per cubic centimeter), and 
the second, a cream with lanette wax (250 units per 
gram). The latter holds penicillin in contact with 
tissues longer than is possible with a water solution 
and is itself soluble in water. The third form was 
crude, dried calcium penicillin applied directly to 
the infected surface, the penicillin dissolving in the 
fluid present. This method was thought to be un- 
necessarily wasteful because the powder is difficult 
to spread thinly over a large wound; furthermore, 
the powder, as such, is irritating when used locally. 
Finally, the powder, diluted with a sulfonamide, 
was insufflated on the infected area with a blower ; — 
sulfanilamide was used by Florey and Cairns, and 
sulfathiazole by Bodenham. The mixture contained 
500 to 5000 units of penicillin per gram. In many 
cases it was necessary to supplement local treat- 
ment with parenteral therapy in large amounts. 

A small numb er of chronic septic wounds of three 

to four months’ standing were treated at Algiers. 


The results in these cases weie not encouraging, and 
it was concluded that treatment of long-standing 
septic compound fractures would require large 
amounts of penicillin, which might be more profit- 
ably used in more recent wounds. 

Early closure of soft-tissue wounds was carried 
out in 171 cases by ten surgeons at five general hos- 
pitals at Tripoli and Sousse. Most of these wounds 
were three to twelve days old when closed; they were 
usually infected, and some were actually purulent. 
As experience and confidence grew, it was found 
possible to close almost all wounds except those ir 
which the missile had produced gross destruction o! 
skin. The medical -officers who carried out the treat- 
ment were most enthusiastic about the results o 
closure of recent fresh wounds, and one of them re 
marked that with penicillin the obstacle of in 
fection had been practically overcome. ' ; 

In the treatment of recent compound fracture! 
the aim was to prevent chronic infection and to con 
vert them as soon as possible into closed fracture 
by suturing the wound. The cases available hat 
been temporarily immobilized in the forward are; 
and were five to fourteen days old on arrival at th 
base hospital. In this group, intramuscular injec 
tions or injections by continuous drip of penicillii 
were used, up to a total of 500,000 units, in additio 
to the local therapy. The wounds were completel; 
sutured, except for a few in which this was median 
ically impossible. In summing up the results ob 
tained in recent fractures it was thought that to 
much had been attempted in the way of woun 
closure. Thus, in a comminuted fracture, it seeme 
better to leave potential drainage to the exterior fo 
the first week or ten days. It was also thought tha 
the dosage in the compound fractures of the tibi 
and femur was too small — in other words, that 
total of 700,000 to 1,000,000 units should be give 
over a period of seven to ten days, although thi 
might prove unnecessary in patients who. had r t 
ceived penicillin in the forward area. 

Only a small number of cases of gas gangren 
were treated. Although there was some evidenc 
for a favorable effect, the final results were not er 
couraging: toxemia was not counteracted, and i 
was thought that fulminating cases could not b 
saved by penicillin alone. On the other hand, it vri 
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tsz stated that penicillin might be expected to play an 
fk* important role in prevention, 
r* The study of the use of penicillin in head wounds 
!*r was chiefly limited to cases of penetrating brain in- 
jury of three to twelve days’ duration. Almost all of 
it them were infected with gram-positive pyogenic or- 
~»p ganisms, and about half were frankly suppurating 
These wounds were excised, cleaned and closed, 
and injections of a solution of calcium penicil- 
* 1 ! iin were given every twelve hours for three da>s 
jt through a stab wound into the brain cavity. The 
■*> average total dosage was 15,000 units. The penicil- 
lin-sulfanilamide powder was applied to the wounds 
^ during dressings and occasionally during operations, 
tiy and a small number of patients with compound 
,ij> fractures in other parts of the body also received in- 
tramuscular doses of penicillin. The results m this 
group were encouraging. Gram-positive cocci usu- 
j* ally disappeared from the wounds within forty-eight 
hours. The observers state that penicillin deserves 
.t an extensive trial in brain wounds for which definitive 
treatment cannot be given before seventy-two hours 
^ For earlier cases they believe that the sulfonamides 
, are adequately effective. Nonpenetrating wounds 
were successfully closed and treated with penicillin 
^ solution through tubes for three to five days, a total 
dose of only 3000 units being used. In scalp wounds 
not associated with fractures, healing by first in- 
s tention was secured with a single application of 1 
* t0 3 gm. of penicillin-sulfanilamide powder after 

y excision. 

rf Penicillin applications were also tried on a few 
^ burns that had remained persistently infected by 
/ hemolytic streptococci in spite of sulfathi azole by 
y mouth and sulfadiazine locally. The response of 
these burns to extremely small doses of penicillin- 
U, su ifanilamide powder was uniformly rapid, and free 
S r afts took satisfactorily in spite of the presence of 
Pus containing gram-negative organisms. About 
20,000 units was adequate in such cases. 

No attempts ■were made by the British investi- 
y gators to compare the resutts of penicillin therapy 
^ wth those of other forms of treatment. Obviously 
J l his would have required extensive and carefully con- 
trolled studies and would have been futile un- 
, ^ C5S it had been found that the penicillin itself was 
>r effective in the various conditions in which it was 


used. They therefore confined themselves to ascer- 
taining the range of usefulness of penicillin in the 
treatment of wounds, and the best methods of apply- 
ing this form of therapy. The present results merely 
suggest that penicillin treatment is feasible and 
useful under certain field conditions. No claims 
are made that it is better than any other form of 
therapy. How useful it is and how it 'will compare 
with the results obtained with sulfonamides and 
other forms of therapy remain for further study. 

The divergent results reported from the use of 
sulfonamides in the treatment of wounds illustrate 
well how difficult such a problem can be. Early re- 
ports of sulfonamide therapy were most enthusiastic, 
whereas in later ones the optimism was considerably 
tempered. This is illustrated in Mcleney’s recent 
report of the Subcommittee on Surgical Infections 
of the National Research Council. 3 The members 
of this committee concluded from their extensive 
studies that sulfonamides minimize the general 
spread of infection in wounds and cut down the in- 
cidence of septicemia and death. They had no evi- 
dence, however, that the incidence of local infec- 
tions was lessened by the sulfonamides as they have 
been employed. They state that, if the incidence of 
local infection in war wounds and burns is to be 
decreased, some other form of sulfonamide or some 
other bacteriostatic agent must be found that is 
effective against the contaminating organisms in the 
presence of damaged tissue. Penicillin is such an 
agent, and the studies of Florey and Cairns indicate 
that it may be useful by itself or as a supplement 
to the sulfonamides. 
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MEDICAL EPONYM 

Stevens-Johnson Syndrome 
“A New Eruptive Fever Associated with Stoma- 
titis and Ophthalmia” was described by Albert M. 
Stevens (b. 1884) and Frank C. Johnson (1894- 
1934) of Columbia University and Bellevue Hospital 
in the American Journal of Diseases of Children (24: 
526-533, 1922). A portion of the article follows: 

During a period of three months we had the opportunity 
of observing two cases of an extraordinary, generalized 
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eruption with continued fever, _ Inflamed buccal mucosa 
and severe purulent conjunctivitis. ... 

.... No diagnosis could be made to correspond with^ 
the symptoms and course of the eruption in these two cases 
and no description was found of a skin condition in any 
degree comparable. _ 

.... Here is a syndrome of dramatic onset, with fever, 
conjunctivitis and cutaneous eruption. The child is pros- 
trated, the mouth and tongue are inflamed and raw, the 
eyelids are swollen and pus streams from the eyes. There 
is a course of three or more weeks of high fever, with 
leukopenia. The eruption, unlike any hitherto described, 
comes out progressively, for two weeks or more, matures 
and resolves in horny crusts, in the order of its appearance. 
The temperature falls with this resolution of the skin 
lesions. This syndrome suggests strongly an infectious 
disease of unknown etiology. We believe that this con- 
dition deserves to be considered a definite clinical entity. 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

CHASE — Lawrence M. Chase, M.D.,' of Carver, died 
February 8. He was in his sixty-first year. 

Dr. Chase received his degree from Tufts College Medical 
School in 1904. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 


LANE — • John W. Lane, M.D., of Dorchester, died 
December 3. He was in his sixty-seventh year. 

Dr. Lane received his degree from Harvard Medical School 
in 1903. He was assistant demonstrator of anatomy at 
Tufts College Medical School from 190S to 1908 and assistant 
in surgery, Courses for Graduates, Harvard Medical School, 
from 1912 to 1915. He served on the staffs of St. Margaret’s, 
St. Elizabeth’s and the Boston City hospitals. He was 
formerly a member of the Massachusetts Medical Society and 
the American Medical Association. 


SULLIVAN — John T. Sullivan, Jr., M.D., of Boston, 
died December 10. He was in his seventy-first year. 

Dr. Sullivan received his degree from Harvard Medical 
School in 1897. He was formerly school physician in Boston. 
He was a nose and throat specialist at the Carney and St. 
Elizabeth’s hospitals and the Boston Sanatorium. He was a 
member of the Massachusetts Medical Society and the 
American Medical Association. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 
UNDER THE PROVISIONS OF THE 


SOCIAL SECURITY ACT 


Clinic 

Date 

Haverhill 

March 1 

Lowell 

March 3 

Salem 

March 6 

Brockton 

March 9 

Springfield 

March 15 

Worcester 

March 17 

Pittsfield 

March 20 

Fall River 

March 27 

Hyannis 

March 28 


Clinic Consultant 
William T. Green 
Albert H. Brewster 
Paul W. Hugenberger 
George W. Van Gorder 
Garry deN. Hough, Jr. 
John W. O’Meara 
Frank A. Slowick 
Eugene A. McCarthy 
Paul L. Norton 


WAR ACTIVITIES 

! 

INDUSTRIAL HYGIENE . ; 

Carbon Tetrachloride Poisoning in Parachute Factom ' 

The cause of'illness among 135 employees in a Kentucky 
plant manufacturing parachutes was traced to carbon tetra- 
chloride used for cleaning soiled spots on the chutes, accord- 
ing to an investigation by the Kentucky Division of Indus- 
trial Hygiene. The outbreak of illness occurred during i 
period of ten days and was manifested by abdominal cramp- 
ing, nausea and vomiting. Some workers complained oi 
“bloating and difficulty in breathing.” Many employees were 
acutely ill and unable to continue work. The illness lasted 
from two to five days in the average case, although a number 
of workers continued to feel bad after resuming work. 

The possibilities of food poisoning were ruled out by ques- 
tioning of ill employees about food consumed in the forty- 
eight hours preceding onset of illness. The absence of fever 
and diarrhea indicated that the disease was not an intestinal 
disorder of bacillary origin. On further study, the nursing 
records revealed that a great many employees complained 
of frequent or even constant headaches, and complaints of 
gastric distress had been especially numerous for several 
weeks. The fact that the incidence of the disease was re- 
stricted to workers on the first shift,.and to those whose work 
placed them in the same environment, pointed to some special 
factor such as a toxic chemical. A check of the records re- 
vealed that out of 137 sick employees, 135 had been engaged 
in sewing and cleaning the nylon used in manufacture. 

It was found that more cleaning of the chutes had been done 
in recent weeks and that at times pure carbon tetrachloride 
had been used in place of the usual solvent. The solvent 
was kept in open containers, and an estimated 4 gallons were 
used daily. With the beginning of the cold weather season 
five or six weeks previously, ventilation was provided only 
by opening windows along the skylight, the side windows 
being closed. Since the fumes of carbon tetrachloride gas 
have a density 5.3 times that of air, they could only be re- 
moved by vents at the floor level. It was -significant that 
the first noted symptoms were coincidental with the begin- 
ning of heating, and the consequent reduction of ventilation 
in an effort to conserve fuel. 

The recommendation made for substitution of some other 
solvent was quickly adopted. The use of carbon tetrachloride 
was immediately ordered discontinued, and cleaning 
parachutes is now being done with soap and water. -“ «** 
printed from Industrial Hygiene News Letter (January, 1944). 

V 

MISCELLANY 

HEMORRHAGE IN PULMONARY 
TUBERCULOSIS 

. In the life of any individual the sudden spitting of blood 
is a dramatic and fear-stirring event. Usually it is brought 
to the attention of the physician so promptly that an accurate 
and rapid diagnosis is possible. , Self-neglect, however, is 
encountered on the part of some patients. Errors in diag- 
nosis, too, are not unheard-of happenings. Thus there is every 
good reason why such an alarming symptom as hemoptysis 
must be viewed with concern by the doctor until the cause 
has been established and the proper emergency care ana 
long-term treatment provided. In this regard, the follow- 
ing abstract of a recent article (Minor, G. R. Hemorrhage 
m pulmonary tuberculosis. Am. Rev. Tuberc. 48:109-1 H, 
1943) is of interest. 

Pulmonary hemorrhage is one oi the most distressing 
phenomena encountered in medical practice. The patient s* 
gravely alarmed and the physician is confronted by bleed- 
ing that comes from a point deep within a delicate organ 
enclosed in a rigid framework. To combat the bleeding tier* 
may be only slowly or doubtfully effective physiology 
mechanisms. 

Psychologic effects to one side, hemoptysis generally is •*' 
dicative_ of serious pulmonary disease. It is recognized that 
unexplained blood-spitting- must be considered due- to 
tuberculosis until proved otherwise. Occasional cause*> 
nowever, include such nontuberculous diseases as bron- 
chiectasis, bronchogenic carcinoma, lung abscess, rheumatic 
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heart disease and various minor nose and throat affections. 
People apparently in good health and presenting negative 
physical signs and few or equivocal roentgenologic findings 
represent especially puzzling problems when they report 
: having coughed up blood. In all cases it is essential that 
we exhaust every means at our disposal of tracking down 
IJ the reason for obscure lung hemorrhage. 

3 The causes of hemoptysis are still not clearly understood. 
: Blame has been laid on deficiency in one of the factors con- 
cerned in blood coagulation, on tonic, nervous or endocrine 
factors, on erosion of a vessel wall by a tuberculous process, 
i on rupture of a small aneurysm within a cavity. Although 
' the most serious hemorrhages occur in old, fibro-ulcerative 
' tuberculosis, small or. moderate hemoptyscs may be seen 
: in early disease, sometimes as the first recognizable symptom. 

Softening of a lesion or progression of an established process 
’ may be accompanied by hemorrhage. 

Among 1000 patients consecutively discharged from the 
t Blue Ridge Sanatorium, Charlottesville, Virginia, only those 
were. included in this study who gave a clear-cut history of 
* spitting'up 1 dram or more of blood, or who suffered a hem- 
orrhage during their stay in the institution. “Streaking,” 
streaked sputum” and indefinite history of hemoptysis were 
excluded. In all, 90S cases of tuberculosis, made up of 424 
males and 481 females, included 220 who had hemoptyses 
during the active phase of the ‘disease. This is an incidence 
of 24.3 per cent, regardless of the duration of observation 
* . Some of the largest hemorrhages in this series occurred 
r in a few patients .showing bronchiectasis or rheumatic heart 
disease. Bogen, including instances of streaks and. clots, 
found that over half his patients with hemoptysis ex- 
pectorated less than 2 ounces of blood. The present study 
records 106 cases with hemorrhages of 6tatcd amount, rang- 
jng from I dram to 2 quarts, the average being 5 ounces 

- j* • dlc * not * nc l UcJ e repeated bleeding from the same in- 
dividual on the same or subsequent days, since these were 
n .°t thought to be distinct episodes, but more or less a con- 
tinuation of the first. In approximately 40 per cent cf the 
cases the episode of hemoptysis was repeated at least once. 

Hemorrhage was the presenting symptom, often the initial 
evidence of trouble, in 60 cases. Perhaps nothing drives a 
patient to. seek medical advice faster than the expectora- 
tion of a single mouthful of blood, although 23 patients did 
no {Mng about their initial hemorrhage. 

When the. local physician was consulted by persons with 
nemorrhage in cases of previously undiagnosed tuberculosis 
per cent were properly diagnosed, and it is estimated that 
, per cent correct diagnoses could have been reached by 
further study. 

- Only 49 cases in the entire hemoptysis group failed to show 
a cavity on x-ray examination, and of these, 11 were found 
to be nontubcrculous. No less than 83.4 per cent of the 
‘“wnnlous cases with hemorrhage had a positive sputum. 
^ the 170 patients in this latter category, 159 had roent- 
genograms revealing consolidation, honeycombing, punching 
out or /rank cavitation. 

Correlation of hemoptysis with physical exertion, with 
» lrcct . chest trauma or with mechanical disturbance of the 
anf / P oss ‘hle in some cases, although hemorrhage may 
na often docs appear when the patient is at rest, perhaps 
uring sieep. In only 28 cases in this study was there either 
1 C h . istor F Pf a precipitating factor or of its absence. 
a 10 patients hemorrhage was related to one or more 
menstrual periods. 

Among .the graver consequences of pulmonary hemorrhage 
pust be listed strangling and asphyxia from massive blecd- 
fatal blood loss in the cachectic patient, and the coxn- 
moner and ever-present, danger that blood from a cavity 
*t is generating a positive sputum will spread the infec- 
eff to P l ^ cr parts of the lungs, giving rise to an acute tuber- 
n* °V 8 bronchopneumonia or a massive caseous pneumonia, 
viously, repeated episodes of blood-spitting multiply the 
, a nces for such complications to occur. 

Summary and Conclusions 

of 1000 sanatorium tuberculous patients it was 
r nf l " at hemorrhages occurred in 24.3 per cent of them. 
e f *, ver *8 c ®5ze of hemorrhage xvas 5 ounces. Forty per 
j °* .hemorrhages were eventually repeated. 
t.J 1 ™ patients, the first remarkable symptom was 
, “ e Woptygis, 


Seventy per cent of cases with a history of hemorrhage 
before diagnosis were properly diagnosed by the local phy- 
sician, when he was consulted. Thirteen per cent, however, 
were misdiagnosed. 

Most tuberculous patients with hemorrhage have cavitation 
visible on x-ray examination; 83.4 per cent of this series had 
a positive sputum. 

Trauma to the chest, strenuous exercise, mechanical dis- 
turbance of the lungs and, in females, the menstrual period 
arc definite precipitating factors. 

Small hemorrhages often occur from early lesions at the 
height of the catarrhal and toxemic symptoms that probably 
signify softening. These are not usually serious and may, in 
the long run, be beneficial if they call attention to an un- 
diagnosed tuberculosis. The larger hemorrhages that occur 
in chronic ulcerative tuberculosis, however, although rarely 
immediately fatal, are accompanied by many unpleasant and 
dangerous possibilities. Of the 12 deaths that occurred in the 
sanatorium after hemoptysis , it is thought that 5 were 
directly or indirectly the result of the hemorrhage. — Re- 
printed, in part, from Tuberculosis Abstracts (January, 1944). 


NOTE 

Dr. Bennett F. Avery, dean of Boston University School 
of Medicine for the past three -years, has recently been 
appointed director-general of public health of Iran. Since 
Dr. Avery was formerly a resident of . the Near East, he is 
well fitted to assume this new responsibility. Although the 
date of his departure from the United. States is indefinite, he 
has already severed his connections with the medical school. 


CORRESPONDENCE 

DYSENTERY 

To the Editor: I was quite interested in the editorial 
“Dysentery” in the January 6 issue of the Journal. 

I (* • ' ’‘-.•t’ •? - J — J * — / conditions the diarrheal 

dise • • • 1 • . ‘ render their separation 

poss * * ent of the dysenteries in 

the military service are specifically diagnosed, and I doubt 
if the rate is any better in civil life. As expressed in a recent 
paper (Dysenteries and diarrheas. War 4: 459-464, 

1943], I do believe, however, that a practical differentiation 
of noninflammatory diarrhea from inflammations of the in- 
testine can be made by a simple examination of the stool 
for exudate, and in many cases this exam.ination.wil! indicate 
the proper treatment before a therapeutic test is instituted. 

I should also like to suggest that the use of emetine makes 
a much more satisfactory therapeutic test for amebic infection 
with symptoms than does that of either carbarsone or yatren, 
both of which require a considerable number of days before 
the therapeutic effect is evident. 

Colonel Gfo.^R. Callender, M.C., U.S.A. 
Armv Medical Center 
Washington, D. C. 


NEED TOR MEDICAL AND SURGICAL SUPPLIES 

To the Editor: There is a critical need for medical and. sur- 
gical supplies that may lie hidden and forgotten in physicians' 
offices: discarded or tarnished instruments, surplus drugs, 
*-r — - r — j, <■- r*«iu^tAA "ichagcd and 

i 1 * c, they can 

■ the armed 

Surgical instruments and medicines arc hungrily snatched 
by the medical corps of our allies. The work of war-zone 
hospitals and welfare agencies is too often crippled, by the 
lack of medical supplies. Community nurseries in this coun- 
try, and refugee camps abroad cry out for vitamins and baby- 
foods for their ill-nourished charges. 

The committee's roll call of medical requests — not one 
of which has been turned away — reads. like a world geog- 
raphy: the righting French in North Africa and Tahiti; the 
Royal Norwegians in Canada and Iceland; the West Indies; 
South and Central -Africa; China; India; Great Britain;^ 
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Yugoslavia; Greece; Syria; Russia; Alaska; and, of course, 
the United States. . , . 

To meet the demands that pour into headquarters, the 
committee needs all tvpes of instruments, especially clamps, 
scalpels, forceps and all kinds of drugs, from iodine to sulfon- 
amides. By contributing what they can spare, physicians 
will help speed another shipment of sorely needed medical aid. 

Joseph Peter Hoguet, M.D., Medical Director 
Medical and Surgical Relief Committee 

420 Lexington Avenue 
New York City 


FLUORINE AND DENTAL HEALTH 

To the Editor. In recent numbers of the Journal there have 
appeared a report of a committee of the Massachusetts Cen- 
tral Health Council, entitled “The Dental Needs of Massachu- 
setts Children of Today,” and also two editorials, one refer- 
ring to this report and the other dealing with a council report, 
“Problems of Local Health Officers.” It is a great satisfaction 
to find the Journal so willing to publish this important report, 
and to lend editorial comment to the fundamental work that 
the council is doing. 

I doubt if all your readers know exactly what the Massachu- 
setts Central Health Council is, even though the Massachu- 
setts Medical Society is a member. It is composed of about 
a score of organizations, both official and nonofficial, that are 
carrying on work relating to public health on a statewide basis. 
These include the Massachusetts Department of Public 
Health, the Massachusetts Department of Labor and In- 
dustry, the Massachusetts Medical Society, the Massachu- 
setts Public Health Association and similar agencies. It also 
includes as constituent agencies, city or town councils that 
themselves represent on the local level the same kind of “or- 
ganization of organizations” formed for the purposes of co- 
operation, deliberation and collective action. Such organiza- 
tions represent democracy at work in public health. 

I want, especially, to make a brief comment on the report 
of the Dental Committee and the editorial thereon. As one 
concerned primarily with public health I have been greatly 
interested in the possibilities of the application of the recent 
work on fluorine and its relation to dental health as a com- 
munity project. Here for the first time we seem to have a 
genuine prophylactic for dental caries that can be promoted 
as a public-health measure. The report itself devotes a short 
paragraph to this most important possibility, and the editorial 
docs not even refer to it. 

As in the case of cowpox virus, nature seems to have antic- 
ipated science, and the preventive phenomenon has been 
operating in certain communities for generations before being 
interpreted by McKay, Dean and others. It now seems well 
established that in amounts of one part per million and over, 
fluorine in drinking water reduces the prevalence of dental 
caries. In amounts appreciably above this it causes discolora- 
tion or dental fluorosis (so-called “mottled enamel”), with 
its accompanying disfiguring effects, but still showing a 
strikingly lowered incidence of caries. By analysis of the 
teeth of persons and of experimental animals it has been 
shown that fluorine in water or other articles of diet is metabo- 
lized, or in some manner incorporated into the tooth structure, 
presumably making the enamel more resistant to acid cor- 
rosion due to fermentation by L. acidophilus. 

It also seems to be well established that the topical treat- 
ment of the teeth with fluorine compounds has a similar in- 
hibitory action against caries. Therefore, private dentists and 
dental health clinics have at their disposal a true prophylactic 
that may be used for the benefit of the patient. 

There remains the problem of whether fluorine in prophy- 
lactic amounts has any undetected deleterious effects of a 
cumulative nature, as well as the question of the control of 
dosage. Since a large number of people have for many years 
been exposed to public water supplies containing fluorine 
greatly in excess of the proposed prophylactic concentration, 
it should be possible to analyze the vital statistics of these 
populations and to examine the present physical state of 
health of these people in order to find the answer to the first 
question reasonably soon. The question of dosage in water 
seems relatively simple, sinceVquipment similar to that now 
used for chlorine will serve. Even adjustment of dosage to 


meet the requirements of the relative water consumption; 
different times of year could be provided. 

Fluorine in finely ground bone meal as a universal const!, 
uent of the diet has similar possibilities. _ 

The topical treatment of the teeth with fluorine is strictly 
a dental practitioner’s problem, which will surely be exploit 
by that profession. 

Of course, caution is indicated in any procedure that affccti 
the general public health, and we must be as sure as we can b: 
that a prophylactic measure will not boomerang. Nevertbt. 
less, there must be some venture in every new public-healtl 
or medical practice, and we must weigh the gains against the 
possible risks. Perhaps we have been more guilty of cautiw 
than daring in some cases — witness the lag in accepting 
pasteurization, for example. 

I am confident that we have at last a weapon for the prac- 
tice of public-health dentistry. We shaH, in a few years, 
provide for the incorporation of fluorine in some uni venal 
article of diet, and local application of this chemical rill 
become common. Let us be ready and not block this great 
beneficent discovery of a means of attacking man s most 
ubiquitous disease by any false prejudice or supcrcaufion. 

Curtis Morrison Hihhm 

Simmons College 
Boston 


RESULTS OF BOARD EXAMINATION 
IN NOVEMBER, 1943 

To the Editor -. Attached is a tabulation of the results of the 
examination given by the Board of Registration in Medicine 
on November 19, 1943, listed according to the medical 
school from which the applicants graduated. 

H. Quimby Gallupe, Secuttr) 
Board of Registration in Medicine 

State House 
Boston 


Medical School . No. Passed 


Boston University School of Medicine ....... 

College of Physicians and Surgeons, Boston . . 

Harvard Medical School 

Massachusetts College of Osteopathy 

Middlesex University 

Tufts College Medical School 

Chicago Medical School 

Columbia University College of Physicians and 

Surgeons 

Georgetown University 

Jefferson Medical College 

Johns Hogkins University School of Medicine 
Kansas City University of Physicians and 

Surgeons 

Kirksvilie College of Osteopathy and Surgery . . 

Mid-West Medical College 

Missouri College of Medicine and Science .... 

Northwestern University 

Ohio State University 

Philadelphia College of Osteopathy 

University of California 

University of Maryland 

University of Minnesota 

University of Rochester 

University of Berlin 

University of Bologna 

University of Breslau 

University of Geneva 

University of Hamburg 

University of Heidelberg 

Unjversity of Jena 

University of Karl Franzens 

University of Karlova 

University of Kazan 

University of Konigsberg 

University of Koln 

University of Lausanne 

University of Laval 

University of Leipzig 

University of Marseilles 

University of Paris 

University of Pisa 

University of Prague 

University of Regia „ 

University of Tartu 

University of Vienna 


3 

0 

2 

0 

60 

6 

7 

2 

0 

1 

1 

S 

0 

0 - 

0 

3 

2 

1 

1 

1 

2 

2 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 


Totals 


( Notices on page xv) 


106 


No. Fares 

0 

IS 

0 

9 

S3 

0 

2 

0 

1 

0 

0 

41 

3 

6 


0 

3 

0 

0 

0 

0 

1 

3 

1 

1 

1 

1 

1 

0 

1 

1 

1 

0 

2 

1 

1 

0 

0 

1 

2 

1 

1 

I 
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PROPOSED EXTENSION OF THE SOCIAL SECURITY PROGRAM, WITH SPECIAL 
REFERENCE TO HEALTH AND MEDICAL ASPECTS* 

I. S. Falk, Pu.D.f 

WASHINGTON, D. C. « 


H istorically, it is peculiarly fitting that 

this conference should consider the health 
aspects of social-security plans. It was here in 
Massachusetts that the public-health movement of 
the United States Received much of its first great 
impetus. And it is especially significant that in the 
classic Report of the Massachusetts Sanitary Com- 
mission (1850), Lemuel Shattuck saw and showed 
clearly not only the interrelations among poverty, 
sickness and dependency but also the potential role 
of health services in the welfare of society and the 
pursuit of happiness. 

In the ninety-three years that have elapsed since 
the appearance of the Shattuck report, there have 
been advances in environmental sanitation and 
other aspects of public health that have transformed 
society. Medicine has become a science and has 
attained high levels of effectiveness. But it remains 
to organize the health services so as to assure the 
availability of modern medical services to all who 
need them and can benefit from them. The proper 
test is not that health is better today than it was a 
decade or a generation or a century ago or than in 
some other country, nor that medicine and public 
health accomplish more now than they did then. By 
such comparisons, health provisions were good in 
1900 and perhaps even in 1850. The valid test is 
■whether we do well and effectively today what we 
know how to do and can do. By this test there is no 
ground for complacence. 

For this audience it is unnecessary to review the 
fundamental importance of health measures and of 
medical care in the prevention of destitution and in 
the building of a strong and democratic society. You 
see in your own work the extent to which sickness, 
disability and postponable death destroy the eco- 
nomic independence of persons and families. You 
know that much suffering and dependency could 
have been prevented by adequate and timely serv- 
1Cc< You are aware of the opportunities for therapy 
or rehabilitation that arc missed because there is no 

'be Mussaehuteiti Conference of Soct*! Work, flottoo, 
^eceraber 2, 1943, 

fDireetor, Bure* u of Reietrch *nd Sumjic* Socut Security Boafd 


way of paying for needed sendees. Those of you 
who have been especially concerned with the prob- 
lems of children know to what extent society is fail- 
ing to utilize modern medicine to protect and 
strengthen the generation that will soon inherit this 
country. 

The public was shocked by the number of young 
men — about half of the first 3,000,000 called up to 
serve in the armed forces — who were rejected be- 
cause of diseases and physical defects, many of 
which could have been prevented or were still 
remediable. There is a widespread and insistent 
public demand that these and similar conditions 
shall not continue: that this country shall come into 
the heritage of health services and health security 
made possible by the progress of science and *the 
wealth of the Nation’s resources. This demand has 
not come primarily because of new or startling 
discoveries in the laboratory or clinic. It has 
emerged, by almost imperceptible degrees, from 
public education — from knowledge of what modern 
medicine can do through effective and general appli- 
cation, and from awareness that there are ways of 
accomplishing such application. It is therefore not 
surprising that the demand for strengthened and 
broadened health services takes practical form within 
the framework of plans for social security. 

The fullest measure of security rests on the as- 
surance of opportunity to work and earn a living 
in an economy organized to produce abundantly. 
To whatever extent this goal is met, social security 
must also include provision for continuity of income 
during periods when family livelihood is threatened 
by sickness or by the unemployment or premature 
death of the breadwinner, or by his disablement or 
retirement in old age. World-wide experience has 
shown that social security in this narrower sense of 
income maintenance can be most effectively at- 
tained through comprehensive contributory social- 
insurance measures supplemented by public assist- 
ance to meet individual needs. New plans for social 
security will not be complete or economically sound 
unless they include measures designed to make avail- 
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able to every member of the community certain 
basic services — among the most important of 
which are the health services. 

* * * 

The objective of an adequate health program for 
these times can be simply stated. There must be 
assured for all persons access to all essential services, 
including both preventive and therapeutic services, 
according to the medical need and without regard 
to their ability to pay at the time the services are 
received. 

With some important exceptions to be mentioned 
later, this country has in peacetime a nearly ade- 
quate volume of medical facilities and a nearly ade- 
quate number of physicians. Unfortunately, neither 
the facilities nor the medical personnel is distributed 
throughout the country entirely in relation to the 
need for services. Moreover, the existing resources 
of facilities and personnel are not in fact available 
to large numbers of persons who cannot surmount 
the barrier of costs that stands between them and 
the doctor, the laboratory or the hospital. Large 
numbers of persons go without badly needed care, 
hesitant to undertake financial burdens or, where 
these are available, reluctant to accept charity or 
free services. The practice of modern medicine, 
moreover, calls for the use of a variety of necessarily 
costly laboratory technics and specialized skills and 
equipments that are not available in the office of 
the ordinary physician. With every passing year, 
medicine becomes a more intricate and more com- 
plicated science, demanding the co-ordinated skills 
of general practitioners, specialists, laboratory 
technicians and the hospital. The modern medical 
schools train young men and women to practice 
co-ordinated medicine, as members of groups and 
teams. Yet — outside hospitals — medicine con- 
tinues to be practiced primarily by more or less 
isolated persons. Although organized practice de- 
velops, its growth is at less than a snail’s pace. Each 
advance in medical science underscores the need to 
solve problems relating to the costs of medical care 
and the need to co-ordinate services. 

The financial solution — access to needed services 
without barriers of cost — may be attained through 
either of two major patterns. Both community 
health services and personal medical care may, like 
education, be provided as a public service. Accord- 
ing to this pattern, governmental agencies would 
finance the program from general tax revenues, and 
would provide all needed facilities and hire all needed 
personnel. Every member of the community would 
be entitled to call on these services to whatever 
extent he needed them. This would be “public 
medicine” or “state medicine” — using these as 
descriptive terms rather than as emotional epithets. 
There is a great deal of “public medicine” now, and 
its volume grows steadily. 


On the other hand, the community health services 
alone — sanitation, control of communicable 
diseases and other public-health measures — might 
continue as government services, supported from 
general taxation, whereas medical services for the 
individual would be provided through a contributory 
social-insurance system. In this case,' medical care 
would be financed through regular contributions to 
a social-insurance trust fund made by all employed 
workers — whether self-employed or employed by 
others. These contributions would entitle insured 
workers and their dependents to receive all needed 
services without further payment; the doctors 
laboratories, hospitals and other groups would bi 
paid for their services by the social-insurance fund 
Contributions might also be made on behalf of othe 
groups in the population, — social-insurance bene 
ficiaries, recipients of public assistance, persons en 
gaged on public works projects and persons in tb 
armed forces, — who would thus become member 
of the social-insurance system and entitled t 
medical care on the same basis as workers who ha 
contributed from their earnings. Thus, virtuall 
the entire population would receive medical servicr 
through the social-insurance system. 

It will be readily appreciated that the first of the; 
two major alternatives — public medical service - 
would involve the more extensive changes in preset 
medical practice. Many persons argue thatbecau 
it offers the greater — perhaps the only — as5U 
ance that medical care will be available to ever 
body who needs it, public medical care is the altern 
tive to be preferred. In countries where model 
medical facilities and trained personnel are limite 
government provision of hospitals and clinics ai 
operation of these facilities with salaried medic 
personnel may offer the greatest promise of spee< 
and effective health protection. For the Unit 
States, however, it might not be considered so pra 
ticable or, at any rate, so acceptable a pattern- 

At all events, directing my attention primarily 
social-insurance possibilities, I shall not expk 
farther the possibilities of a general public medb 
service. I shall discuss at this time only the (fit 
tion whether all the major objectives can be achiey 
through co-ordinating community health servn 
provided by general tax funds and individi 
medical care financed through social insurance, 
properly designed social-insurance system, hi 
on existing medical practices and arrangements, c 
assure access to needed medical services for 90 1 


cent or more of the population at the outset, a 
eventually for every group that should obtain th< 
services through the system. Such a plan woi 
have a solid financial foundation. 

The medical services of a comprehensive soci 
insurance system should, -of course, be co-ordinal 
with cash benefits, which assure continuity of inco 
when earnings are interrupted by temporary 
permanent disability, thus providing the means 
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subsistence without which medical care may be 
meaningless. 

* * * 


If the' objectives discussed earlier arc to be 
achieved, the* social-insurance system must cover all 
workers. Building on the present old-age and sur- 
vivors’ insurance system, it might be said that in 
addition to the employments now covered, it should 
include agricultural labor, domestic service, govern- 
ment employment, employment for nonprofit in- 
stitutions, self-employment in both agriculture and 
business and miscellaneous employments now ex- 
cluded. With such a coverage, the insured workers 
and their dependent wives and children would nor- 
mally constitute about 85 per cent of the popula- 
tion. As suggested earlier, other persons — such as 
the needy and the social-insurance beneficiaries — 
might be qualified to receive medical care through 
contributions to the social-insurance system made 
on their behalf. 

Under a unified social-insurance system of which 
medical-carc insurance was a part, there would need 
to be only a single contribution to the insurance fund 
for all types of benefits. Employers would submit 
one pay-roll report, and self-employed persons a 
single report of income. The same earnings records 
would serve for determining rights to any type of 
benefit. The funds available for particular types, 
however, might be segregated. It would probably 
be necessary to set aside a definite proportion of the 
contribution income to pay for medical services. 

• Ideally, the social-insurance system should include 
provision for any needed medical service — services 
of the general practitioner and the specialist, use of 
laboratory and x-ray facilities, hospitalization, 
^ cn *al care, home nursing and prescribed drugs, 
medicines and appliances. At the outset, however, 
*t might be necessary to provide more limited bene- 
fits — not because people are unwilling to pay for 
a ll ^ types of services, but because facilities and 
trained personnel are lacking to furnish some of the 
services to all persons who need them and who 
would seek them if the present barriers of cost were 
removed. This is the situation particularly with 
respect to dental care. Home nursing presents simi- 
lar problems, in addition to the need for extensive 
adjustments in the arrangements under which the 
service would be furnished. Consequently, it would 
he wiser to omit these services at the outset, but to 
provide for their inclusion as soon as practicable. 
It may also be undesirable for the social-insurance 


system to meet the costs of any except unusually 
expensive medicines and appliances. 

With these limitations, the insured worker and 
h JS family would still have access to a group of 
m edicaJ sendees that lend themselves to sound in- 


tegration: care from the family physician, together 
"■ith specialist services, laboratory and other diag- 
nostic and therapeutic facilities, hospitalization and 


unusually expensive prescribed medicines and appli- 
ances. This limited program provides a suitable 
base from which to build toward the more com- 
prehensive provisions. Initially, an amount equal 
to 5 per cent of pay rolls would probably suffice to 
furnish insured persons with the guaranteed services 
and commodities, and to provide adequate remu- 
neration to doctors, hospitals, laboratories and 
others. 

In a nationwide, comprehensive system of social 
insurance there must be central determination of 
policies and standards to assure equitable, treat- 
ment of all members of the system. But the actual 
administration of the social-insurance benefits 
should be highly decentralized. Benefits would be 
claimed at or through local social-insurance offices, 
and all determinations requiring knowledge of local 
conditions or personal circumstances should be made 
in the local communities. 

In the case of medical-care benefit, it is par- 
ticularly important to distinguish between the func- 
tions of centralized policy making and decentralized 
operation. In the first place, the social-insurance 
system would build on existing facilities, personnel 
and arrangements, utilizing existing practitioners, 
hospitals, laboratories and other personnel and facili- 
ties. It need not and should not interfere in any way 
with the essential professional aspects of medical 
practice or with the internal management of 
hospitals. 

If medical-care benefits were to become available, " 
most persons who had a family physician would 
presumably continue to go to him. Others would 
select a physician from among all those available 
in the community. The only essential change that 
the insurance' arrangement makes between phy- 
sician and patient is in the method of payment. In- 
stead of paying for medical service at the time it is 
received — when perhaps he can least afford it — 
or incurring a heavy debt, or unwillingly accepting 
free care or going without needed care because he 
cannot pay, the insured worker would pay for medi- 
cal care for himself and his family by small deduc- 
tions from his earnings when he is employed. Instead 
of each family’s carrying the cost of its own care, 
whether that cost were extremely light or unbear- 
ably severe, every worker would pay only his pro- 
portionate share of the average cost. Every em- 
ployed person can afford to contribute an average 
percentage of his earnings; it is the unequal in- 
cidence of medical costs that makes them a burden 
to the individual and a threat to family security. 

Just as each worker could choose his physician 
from among all licensed practitioners of medicine 
who wished to participate in the insurance arrange- 
ment, so evfery physician would have the right to 
accept or reject patients. Social insurance would 
enable the physician to engage more fully in the 
practice of medicine, utilizing all modern technics 
and laboratory aids, and calling on specialists for 
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advice or service when needed, without concern for 
the patient’s inability to pay. The physician would 
also know that he would be paid for all his services 
to insured persons. 

The arrangements to pay physicians might take 
several forms, among which those »n each locality 
would choose whichever they preferred. Physicians 
might be paid according to established fee schedules 
for each home visit, office visit and so on. Fee 
schedules could be uniform for the entire country 
or might vary from one region or place to another, 
taking account of variations among communities in 
customary fees and fit overhead costs of practice. 

The method of payment that has come to be pre- 
ferred by physicians in Great Britain, after con- 
siderable experience with fee schedules, is known as 
the capitation method. Under this method the 
physician receives a fixed amount per year for each 
person who chooses him, whether he is called on to 
give much or little or no service to any particular 
patient during the year. This method requires that 
every insured person specify his intention to be on 
some physician’s list. So that physicians will not 
lose income to which they are entitled, capitation 
payments are made not only for those who have 
chosen a physician but also for those who have not. 
Such payments and adjustment are, of course, 
made locally and not from the central office. 

Physicians who so choose might be paid on a salary 
basis, whole time or part time; or a combination of 
various methods might be used. Provisions should 
also be made for equitable payments to organized 
groups of physicians. 

The hospitals, like the physicians, should be free 
to choose the method by which they would be paid. 
In discussions that we have had with hospital ad- 
ministrators and official committees of the hospital 
associations, it has been generally agreed that pay- 
ment should be made direct to the hospital, whether 
by assignment of a fixed benefit amount for each day 
of hospitalization or by payment of the reasonable 
_ cost of minimum necessary services, within fixed 
minimum and maximum limits. The method of pay- 
ment to hospitals should not and need not interfere 
in any way with 'the hospital’s control of its own 
customary management and affairs. 

With such a general framework for medical serv- 
ices furnished through social insurance, the current 
pattern of professional relations among people 
doctors and hospitals would not be changed in any 
basic way. This is the virtue of health insurance to 
those who wish to build by slow and measured evo- 
lutionary processes on the status quo. 

4 - * * 

iff the approach to a health-insurance plan is 
primarily with respect to existing financial problems, 
the tendency is to leave treatment of the qualitative 
problems largely to the operation of forces and trends 
working within the professions. This is not to say, 


however, that an insurance plan designed along thesi 
lines should be or can be indifferent to the need io: 
safeguarding and constantly improving the qualit; 
of services provided as insurance benefits. On fit 
contrary, when contributions are compulsor) 
government cannot avoid responsibility for th 
quality of the benefits. 

In a system that builds on the existing and avail 
aide resources in professional personnel, hospital 
and other facilities, I suggest that at least the follow 
ing six provisions are essential to protect and pre 
mote the quality of the medical services: access t 
necessary specialist and consultant services; sped: 
rates of payment for services of the specialist whe 
furnished by physicians who meet profession: 
standards certifying their special skill; access t 
necessary laboratory and related aids to diagnos: 
and treatment; payments for hospital care furnishe 
in institutions that meet medical and hospital pre 
fessional standards applicable to institutions ofiei 
ing general or limited varieties of service; spec 
fications that aid the development of organize 
group practice and co-ordinated medical, hospit: 
and community health services; and financial suj 
port for professional education and for research. 

In establishing professional standards, the n 
surance system should obviously be expected to lea 
heavily on standards developed by profession; 
organizations. A competent advisory council, wit 
adequate professional representation, would 1 
essential. 

The professional specialty boards have alreac 
done basic spadework in certifying most of tl 
qualified specialists in medicine. Large problen 
remain, but desirable solutions can undoubtedly 1 
found by administrators working in close collabor 


tion with advisory bodies. 

In designating hospitals entitled to receive pa; 
ments, the social-insurance system may be guidt 
by existing accrediting procedures long accepted 1 
the Nation’s hospitals. Institutions that canrn 
meet all the standards applicable to large urban < 
metropolitan hospitals might nevertheless be a 
credited for all or limited varieties of cases, if the 
service were adequate to promote the health at 
safety of the hospitalized persons. The socu 
insurance system might also encourage the develo 


ment and use of qualified institutions for the care 
the chronic sick or of corresponding facilities ass 
ciated with general hospitals, thus providing mo 
appropriate treatment for chronic patients and r 
serving the more elaborate and more expensr 
facilities of the general hospital for acute cases. 

General policies for the acceptance of participatu 
hospitals, the designation of specialists and I 1 
arrangement for paying doctors and hospitals shou 
be determined centrally for the social-insuran 
system. These are functions of the administrate 
guided or directed by consultations with appropria 
professional and other advisory bodies. ApP u 
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‘^cation of those policies, however, should be carried 
-out through a thoroughly decentralized administra- 
tion, operating at every level of ' administration, 
"from the central to the local, with the help of ad- 
visory bodies that include representatives of the 
■ persons who furnish and those who pay for the 
benefits. 

u I have stressed the point that a social-insurance 
j system would be built on existing facilities and exist- 
: ing arrangements for medical care, changing prima- 

1 rily the methods of payment. I do not wish, however, 
t to give the impression that the health services would 
r remain in their present stage of development. By 
’ striving to give every physician access to all neccs- 
< sary diagnostic and therapeutic aids in the treatment 
t of every patient, whatever that patient’s economic 

2 circumstances, the system would advance the prac- 
, rice of medicine toward the standards that now pre- 
vail in the better hospitals and clinics. By removing 
the barriers of cost that today cause many persons 
to postpone seeking medical advice, it would stimu- 
late darly diagnosis and treatment and thus aid m 
the prevention of much illness and disability. By 
guaranteeing physicians fair payments for their serv- 
ices, it would enable them to practice in areas and 
communities that at present cannot provide them 
with a decent living. By guaranteeing payment for 
hospital service, it would encourage the building of 
hospitals and health centers in communities that can 
find the capital funds for such construction if they 
are assured of a continuing operating income. 

There is an additional obligation to take certain 
direct measures to improve the adequacy of existing 
health and medical services. Either from the social- 
insurance funds or from other public funds, money 
should be made available to construct hospitals and 
health centers in communities that cannot raise the 
necessary capital. Moreover, as indicated before, 
to advance the skill and knowledge that will pro- 
mote prevention of disease, and to assure progressive 
improvement in the quality of medical care, the 
social-insurance system might properly set aside 
* small fraction of the income from contributions 
for the support of research and of professional 
education and training. 

* * * 

Among physicians who accept the need for 
medical-care insurance, some will criticize the plan 
outlined here as far too conservative and too timid. 
n particular, this group will object especially to 
P e T rilt ring fee for service as one method of payment. 

There is little doubt that some of the most serious 
enciencies of present-day medical practice result 
rom the fec-for-servicc method of payment, because 

discourages early, preventive or adequate care — 
especially among people of modest means — at the 
same time that it puts a premium on excessive treat- 
ment in some cases and inadequate treatment in 
01 ers, and on var j ous types of fee-splitting prac- 


tices. Some of these objectionable features would 
be carried over into the insurance system, despite 
precautions that might be taken. Although the 
patient would no longer be barred from needed serv- 
ices, there would be a risk that some physicians 
would load unwarranted service charges on the 
insurance fund. Since the aggregate amounts avail- 
able for all payments to physicians would be limited, 
the result might be a competition for patients and 
for volume of services almost as inimical to pro- 
fessional standards as that which occurs today. 
Through the downward prorating of physicians’ bills 
if they are excessive, the insurance fund can be pro- 
tected against extreme unwarranted costs. For the 
rest, the problem would be largely a matter of intra- 
professional controls. 

Practitioners here, like those in Great Britain, 
would probably turn to a capitation or a salary basis 
of payment, because they would learn by experience 
that these methods are more satisfactory for them 
as well as for their patients. Nevertheless, I do not 
agree that the insurance system should bar the fee- 
for-service method. So long as a majority of phy- 
sicians prefer or insist on a fee basis, it should be 
accepted by the social-insurance system. At the 
same time, it should give full opportunity for the 
development of organized group practice where this 
arrangement is preferred by physicians and insured 
persons. In other words, the insurance system 
should build on what now exists, and at the same 
time should build toward better arrangements by 
leaving latitude for change and improvement as 
rapidly as change is desired by or is acceptable to 
those who are most concerned. 

Certain misleading criticisms of medical-care in- 
surance that are being broadcast across the Nation 
can be dismissed in a few words. 

In the first place, medical benefits furnished 
through social insurance are not “free medicine” or 
“free care.” It is of the essence that social insurance 
is contributory, and that people pay for what 
they get. 

In the second place, expenditures for medical care 
through social insurance need be no greater than 
the amounts the population already spends in a 
hit-or-miss fashion. In supporting a larger volume 
of service and better service, more would be spent 
for the types of service included as insurance benefit 
than is customarily spent. Such an increase would 
be offset by savings from curtailing present levels 
of expenditures for useless services and services 
now furnished uncconomically. Moreover, paid in 
regular, budgeted and average amounts, the in- 
surance costs would not be burdensome or catas- 
trophic for anyone, even if in the aggregate they were 
somewhat larger than the total amount now spent 
individually for medical care. They would be ab- 
sorbed in an orderly fashion into the streams of the 
social economy, just as the contribution costs of 
workmen’s compensation, old-age and survivors in- 
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surance and unemployment compensation have 
been absorbed. 

Thirdly, the medical-insurance system would not 
destroy the private practice of medicine. It would 
strengthen and preserve its really essential elements 
— competition for patients or for annual income on 
the basis of satisfactory service, not on the size of a 
fee; free choice of his physician by the patient and 
the right to change to another; the right of the 
physician to accept or reject patients; the right — 
and also the obligation — of the profession to par- 
ticipate in the determination of all matters of high 
policy that affect medical practice; and the oppor- 
tunity of the practitioner to be wholly concerned 
with his patient’s medical needs irrespective of the 
latter’s pocketbook. 

Fourthly, the medical-insurance system would not 
weaken or destroy the voluntary-hospital system. 
On the contrary, it would preserve to these hos- 
pitals their control over their own institutions and 
would guarantee them increased and assured con- 
tinuity of income so that their services to the public 
could be larger and better. 

Last of all, the medical-insurance system need 
not and should not ignore noninsured needy persons. 
As pointed out earlier, through payments made on 
their behalf by public agencies, the needy could be 
made entitled to the services provided for self- 
supporting families. Thus, one class of service 
would be available for all, with dignity and self- 
respect for the patients, whereas physicians would 
be released from the concern to distinguish pay 
from part-pay and free patients. This arrangement 
would be more satisfactory than present or prospec- 
tive programs of medical assistance, even with the 
improved financial arrangements under the Social 
Security Act already recommended by the Social 
Security Board. 

& ❖ 

With what assurances or what hopes can one look 
forward to more adequate health protection than 
the people of the United States now have? 

The formulation of objectives and methods is only 
the beginning. A specific program of action was re- 
cently proposed to Congress through a bill (S. 1161) 
introduced in the Senate by Senators Wagner and 
Murray and in the House (H.R. 2861) by Repre- 
sentative Dinged. This bill is notable in that for the 
first time it sets forth a comprehensive national 
program of contributory social insurance, including 
provisions for medical care in sufficient detail to 
provide a basis for public discussion. Submitted by 
its sponsors not as a final blueprint but as a basis 
for _ public discussion, its proposals deserve and 
invite thorough consideration, reasoned debate and 
constructive criticism. 

I believe that the great majority of the people of 
this country know that the objectives of medical-care 


insurance are sound ; they want more nearly adequate 
service and are prepared to pay for it. The public 
and all the agencies of the Government most direct!}' 
concerned — legislative and executive — need tk 
help of persons with a professional background and 
knowledge to bring to light what is unsound in m 
specific plan that is proposed, -and to discover r;k. 
sound and constructive changes are desirable. 

There is not much time for public education ani 
discussion if the opportunity of achieving a com- 
prehensive and well-designed system of social secur- 
ity in our time is to be grasped. If action is post- 
poned until the potential disruptions and crises of 
the postwar period are upon us, we may find our- 
selves with a hastily devised and inadequate relief 
program, rather than a soundly conceived social- 
insurance system. Once the general principles .of a 
social-insurance program have been agreed on, time 
is needed to work out detailed plans and procedures 
and administrative machinery. It would probably 
be possible to move fairly rapidly in extending the 
cash-benefit system, for which a substantial frame- 
work already exists. ISIo responsible administratoi 
would, however, want to begin operation of a 
medical-care-insurance plan until he had had ade- 
quate time for consultation with all the professions 
and lay groups whose Interests and knowledge ani 
skills should be utilized in developing detailec 
policies and procedures. 

A period of full employment like the present is th< 
most favorable time for initiating a contributor) 
social-insurance program. The initial impact of tm 
contributions can be more easily borne by worker! 
and employers than at any other time. The nee 
contributions will have a deflationary effect on t .< 
social economy whenever a beginning is made 
Deflationary pressures are needed now; they nugh 
not be wise in the immediate postwar period. 

If social-insurance coverage is extended to a 
types of employment during the war, the great ma- 
jority of the workers will come to its end with'rig t 
to cash benefits for themselves or their dependent 
in case of unemployment, sickness, disability, retire 
ment or death, and with access to medical care o 
themselves and members of their families. If ext f n 
sion of the system is postponed until a pen® 
of limited employment, it may be years befon 
large groups of workers can qualify for insurant 
protection. 

If it is decided now that medical-care insurance i 
wanted, and if the detailed plans are developed non 
the tens of thousands of physicians and surgeons wb 
are serving in the armed forces will, on their return 
find opportunities for civilian service, with mot 
latitude for choice as to how and where they tyn 
serve than they have had before. If each returnm 
physician must make his way back into practre 
wherever his chances seem best for establishing 31 
adequate livelihood, it may take a long time to brW] 
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about a relocation of physicians and medical 
v facilities in accordance with the needs of the 
: population. ' 

, Now — before the war ends — is the time to plan 
the peace for the years ahead. Such planning must be 
world-wide. But it must also be national and local. 
And it must comprehend not only political security 
but economic and social security — freedom from 


want and from the fear of want — in order that men 
may live lives of dignity and human worth. Social 
security thus appears as a necessary condition for 
men to be free and independent. 

There is increasing recognition that health pro- 
tection would be among the most valuable, the most 
potent for the future, of all the benefits from a 
comprehensive program of social security. 


THE BLUE CROSS, THE BLUE SHIELD AND THE WAGNER-MURRAY-DINGELL BILL* 

' Nathaniel \V« Faxon, M.D.f 

BOSTON 


pREPAYAIENT insurance for protection against 
^ the cost of sickness is generally accepted as 
sound. The hospital plans of the Blue Cross, started 
a little over ten years ago, now operate in thirty-six 
states and the District of Columbia, which contain 
87 per cent of the population, with over 13,000,000 
subscribers. 'The medical plans of the Blue Shield 
started later, are now operating in thirteen states, 
which contain SO per cent of the population. Both 
organizations are growing rapidly, with subscribers 
from both urban and rural areas. Both are on a 
voluntary basis and are nonprofit organizations 
operating under the direction of state insurance com- 
missioners but controlled by directors, a majority of 
whom are representatives of hospitals in the case 
of the Blue Cross, and physicians in the case of the 
Blue Shield, Thus, both are directed by those most 
interested in the success and progress of these 
bodies. 

There is not much use in proclaiming the virtues 
of something that is already accepted as admirable. 
Almost everybody agrees that the Blue Cross and 
the Blue Shield are good. But are they good enough ? 
Many persons believe that they are sufficient to 
meet the need of a method of protection against hos- 
pital and medical costs and that they will gradually 
wpand geographically to cover all parts of' the 
United States and will add benefits to cover all medi- 
cal needs. Admittedly, this will be a gradual evo- 
lutionary process, elastic enough to fit ever}' area 
and every changing need. 

Others say that voluntary plans, dependent on 
personal volition, will- never adequately protect the 
community against sickness. They hold that such 
plans are too slow in operation, pointing out that in 
ten years only 13,000,000 out of a possible 80,000,000 
Persons have availed themselves of the Blue Cross; 
t j lat many who need protection will never avail 
themselves of it; that the Blue Shield is too limited 
*n benefits to give satisfactory protection; and that 

will be necessary cither to supplement voluntary 
Plans with compulsory plans or, better still, to replace 

Member' 2* M»mehu*ett* Conference of Social Work, Boiton, 
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these imperfect voluntary plans by a comprehensive, 
compulsory plan embodying medical care in the 
home, office and hospital, together with such hos- 
pital care as is needed. 

We are now called on to face this problem of the 
comparative merits of voluntary and compulsory 
health insurance through the submission to Congress 
of the Wagner-Murray-Dingell Bill, which proposes 
such a system of compulsory health insurance as 
part of a unified national insurance system for the 
entire United States. ~ , 

What is the Wagner-Murray-Dingell Bill? To 
estimate its value intelligently, which incidentally 
will help one to decide on the merits of voluntary' 
and compulsory insurance, one must at least under- 
stand its essential provisions. For the purpose of 
this discussion the following are the most important 
factors. The introduction to the bill reads as follows: 

To provide for the general welfare; to alleviate the 
economic hazards of old age, premature death, disability, 
sickness, unemployment and dependency; to amend and 


and extend the social security rights of individuals in the 
military service Ithey are not protected now); to provide 
insurance benefits for workers permanently disabled; to 
establish a federal system of unemployment compensation, 
temporary disability, and maternity benefits [now under 
state control); to establish a national system of public 
r ’ j *- *-*ri* , *- t ‘ “ of medical 

i ' ■ ! i in which we 

. ■» ■. ■ ' : the advance- 

ment of knowledge and skill in the provision of health 
services and in the prevention of sickness, disability and 
premature death Jthis is extension of public-health services 
and financial assistance to medical schools and medical 
research); to enable the several states to make more ade- 
quate provision for the needy aged, the blind, dependent 
children, and other needy persons; to enable states to estab- 
lish and maintain a comprehensive public assistance pro- 
gram; to amend the Internal Revenue Code, 

Concerning the intent of this bill to improve living 
conditions in the United States and to make this a 
happier land, there can be no doubt and no oppo- 
sition. The* question is whether the method Mil 
accomplish the results desired. To determine this 
the general principles underlying the operation of 
the provisions of the bill must be reviewed and its 
specific measures examined. The primary concern 
here is with the medical and hospital section. 
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Perhaps the most important item in the bill is that 
of federalization. Can the federal government do 
this better than state governments? In some ways 
it can; for instance, such federalization assures 
similar application in benefits in all states, whereas 
at present there is variation in the action of security 
boards in different states. On the other hand, can a 
centralized organization ever understand and adjust 
its rulings and methods to meet satisfactorily the 
varying local conditions of forty-eight states? Will 
the resulting bureaucracy that must of necessity be 
created by such federalization further accentuate 
the already alarming number of federal employees, 
with the corresponding dangers of political patronage 
and the party coercion of voting powers? 

Certainly this bill presents a fascinating blue- 
print of governmental paternalism, professing a 
most kindly interest in the economic welfare of its 
citizens and setting up an attractive medical and 
hospital structure to provide for care in sickness and 
to develop preventive measures. Again, there can 
be no quarfel with the desirability of the goal or the 
intent; the only question is whether the result can 
best be obtained in this way. It is a pretty picture, 
but is it a true one? 

What are the essential points of the medical and 
hospital section? Title IX provides: 

Every individual who is currently insured and has been 
found by the Board to be eligible for benefits under this 
title in a current benefit year, shall be entitled to receive 
general medical Tthat is, medical care in home, office or 
hospital], special medical (that is, care by surgical and 
medical specialists in home, office or hospital], laboratory 
and hospitalization benefits. 

Moreover, all dependents of the insured receive the 
same benefits. 

The administration of all this is placed ynder the 
Surgeon General of the Public Health Service, who 
is authorized to negotiate agreements with appro- 
priate agencies of the United States, or of any state 
or public or private agencies, or with private per- 
sons, to utilize their services and to pay fair, rea- 
sonable and equitable compensation for them; 
that is, he may select physicians, specialists and 
hospitals. The National Advisory Medical and 
Hospital Council is set up with the Surgeon General 
as chairman and with sixteen members appointed 
by him from a panel of names submitted by pro- 
fessional and other agencies and organizations con- 
nected with medical services and education and 
with the operation of hospitals, and from other or- 
ganizations informed on the need for or the' pro- 
vision of medical, hospital and related services and 
benefits. This council is authorized to advise the 
Surgeon General. All physicians legally qualified 
by a state shall be qualified to furnish services; that 
is, if they wish to and are accepted by the Surgeon 
General. Every person may select his physician 
from those accepted by the Surgeon General, sub- 
ject to the consent of the practitioner selected; 
that is, there is a free choice of physicians. 


Specialists, however, shall be named by the Surgeon 
General, and their services shall “ordinarily be 
available only upon the advice of the general 
practitioner.” 

A fee schedule shall be set up by the Surgeon 
General, established on a per capita basis or a salary 
plan, or a combination of these — a provision that . 
places great power in the hands of the Surgeon 
General. He may also limit the number of poten- 
tial beneficiaries for whom a practitioner may under- 
take to furnish general medical benefits or distribute 
them, if the per capita plan is used, on a pro rata 
basis among practitioners. Thus he can control the 
amount of work any physician may do as regards 
this plan. 

In a similar manner the Surgeon General shall 
select participating hospitals. The bill fixes the 
amount that may be paid for hospital services, to 
be “not less than $ 3 and not more than $6 per day 
for thirty days” and after that “not less than $1.50 
nor more than $4.” Payments are made to bene- 
ficiaries who, however, may assign their benefits to 
hospitals. 

What are the general premises and principles in- 
volved ? What are the underlying needs for such a 
bill? The Committee on the Costs of Medical Care 
pointed out that there are four groups of people. 
The first includes the rich or well to do, who have 
ample resources to meet the costs of medical and 
hospital care, with incomes of $5000 and over. They 
form 9.2 per cent of the population. The second is 
the middle class, with incomes of $2000 to $5000, 
forming 35.5 per cent of the population. Voluntary 
plans have appealed to this group. Third comes the 
wage-earning group, with incomes from $1000 to 
$2000, forming 41 per cent of the population. Pro- 
ponents of compulsory insurance believe that this 
class will never take out much voluntary insurance 
and must be compelled to protect itself through 
compulsory insurance. The fourth group comprises 
the_ indigent — persons with incomes below $10G0, 
forming 14 per cent of the population. Many or 
these are unemployable and will never be able to 
contribute adequately to any plan; they must M 
assisted by welfare and given medical and hospita 
care at public expense. 

The difference of opinion regarding the third 
group is the crux of the matter. Proponents of com- 
pulsory insurance believe that these people will 
never take out much voluntary insurance and must 
be compelled to protect themselves and thereby t e 
community, through compulsory insurance. Those 
favoring voluntary methods say that given adequate 
wages and time to acquaint themselves with the 
benefits of voluntary insurance' and to understand 
it, this group will rise to the occasion. They cite the 
facts that most of the automobiles, electric refrigera- 
tors, radios; homes and furniture are bought on an 
mstallment plan, — that is, by budgeting,— ana 
that people who voluntarily do this are -also 
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bright enough to see the advantages of prepayment 
health insurance. They also point out tha_t there is 
an advantage to the community in the development 
of personal initiative of this sort, of which more 
later. In rebuttal, the compulsory group says that 
this plan might work with high wages, but questions 
its effectiveness in periods of depression. So far as 
the wage-earners’ contributions go, if they are out of 
work or are on mere subsistence wages neither plan 
will work, although the compulsory plan has advan- 
tages, since it includes the contribution of the em- 
ployer and the possibility that the government will 
also assist through contributions from general taxa- 
tion, thus gaining support from three sources instead 
of only one. It is well to remember, however, that 
'all the money eventually comes from the taxpayer, 
be he rich or poor. There is validity to the argu- 
ments of both sides; it is a matter of relative values. 

One of the principles of democratic government 
is that "the Government should do only those things 
that the people cannot do.” Wendell Willkie said in 
his speech at the opening of the Greater Boston 
United War Fund campaign: 

Totalitarianism has an insidious and sinister appeal — -an 
Appeal that is by no means limited to those nations where 
it is completely dominant. It appeals to those who prefer 
leadership to initiative, blueprints to enterprise, a blind 
following to freedom. It appeals to those who find it diffi- 
cult to bend democracy to serve their economic or political 
self-interest. 

The United States was founded on the principle of 
personal initiative and the participation of its citizens 
in the affairs and machinery of their government as 
well as in the prosecution of their livelihood or 
business. This country has been developed through 
personal enterprise and initiative, and I, for one, do 
not believe that the end of the possibilities of these 
factors has been reached. For instance, the people 
of Greater Boston pledged 315,000,000 to the 
Greater Boston United War Fund in 1943 — a 
voluntary effort. 

Civilization forces restrictions on the initiative 
and freedom of individuals, but these restrictions 
are accepted by all but the criminal class, volun- 
tariiy and with the understanding and belief that 
they are for the good of the community and, there- 
lorc, for their personal advantage. For example, 
taxation is a relinquishment of the freedom of spend- 
,n 6 one’s own money as one wishes, as a result of 
which one obtains certain benefits from the states. 
Compulsory insurance is a form of taxation. In 
developing our form of government we have agreed 
that the Federal Government can do some things 
better than the states. These activities include the 
Army and Navy and the protection of the country, 
the control of currency through the Treasury and 
the Federal Reserve System, the carrying of mails 
trough the Post Office Department, the Interstate 
Commerce Commission and the control of epidemics 
through the United States Public Health Sendee, 
t has also been agreed that states can do some 


things better than cities. These activities include 
general laws affecting all residents of the states, the 
general direction of education, the licensing of doc- 
tors, lawyers and nurses, workmen’s compensation 
laws, the care of tuberculous and mental patients 
(sanitation and state boards of health) and roads 
and other public works. Lastly, it is agreed that 
cities and towns can regulate best police and fire 
departments, local health and welfare matters, 
schools and local public works. This is all built on 
the sound principle that the larger unit shall take 
responsibility only for those things that it can do 
better than the smaller — - and it should be remem- 
bered that it all begins with the individual citizen. 

Of course there is a wide variation in what cities 
or states are willing to do. This gives an uneven dis- 
tribution of public works, public service, regulating 
laws and so forth. Public works and service, al- 
though they offer benefits, cost money that must be 
raised by taxation. In general, those communities 
that have the greatest public services also have the 

highest tax rates. Those communities that want them 

must pay for them. Federalization of any project 
means that some communities will have to pay not 
only for the public services that they now have 
but also for similar services in communities that do 
not have them and are too poor or are unwilling to 
pay for them. It may be argued that it is just that 
the richer community should help the poorer, and 
that by its so doing the whole country is benefited 
and even the doubly taxed richer community re- 
ceives adequate benefit through the improvement 
of its neighbor, but let us recognize what is going to 

take place. . 

So much for the state. Now what about the in- 
dividual; how does taxation affect him? Everyone 
wants freedom and security: freedom oi religion, 
of speech, of work and of spending; security through 
protection against want, loss of work and unemploy- 
ment, provision for old age when earning pouer is 
lost, protection of dependents in the event of the 
death of the wage earner and protection against the 
cost of sickness and the accompanying loss of 
income. 

Apparently, security can be reached only through 
the voluntary renunciation of some part of freedom. 
To achieve security for old age, unemployment and 
sickness, one must give up complete freedom of 
spending one’s earnings. That is, one must pay for 
it through taxation or save for^ it oneself. _ T he 
question is, How is one to do it? By initiative 
through savings, or by voluntary insurance, or by 
legislative enactment, through elected represen- 
tatives, of compulsory insurance, which is taxation. 
So much for principles. Now let us take a practical 
view. 

Evolution is terribly slow. Voluntary’ plans will 
take a long time; perhaps twenty years will be 
needed to accomplish what a legislative enactment 
could accomplish in tivo years. Many people will 
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suffer during this period from their own iack of fore- 
sight and from imperfect plans. There may always 
be some improvident people who will never protect 
themselves, who will spend their money willfully 
and then fall back on the community as indigents. 
Legislation is quick, albeit revolutionary. But, it 
may reasonably be asked, since we are progressing 
on the voluntary road, Is it necessary to rush things? 
After all, Rome was not built in a day. Compulsory 
insurance will apply to all who need it. It will make 
medical and hospital care available without direct 
cost at the time of sickness to all who need it, thus 
overcoming the unpredictable element in sickness 
as well as the uneven distribution of such care as 
is necessitated by limitation of income; that is, more 
people will get more care. It is urged that the loss 
of freedom and the cost through contributions are 
more than compensated by returns in benefits and 
security. A federal unified system will apply 
equally to all parts of the United States. Those 
areas with high tax rates can afford, on the basis of 
public good, to help the poorer areas. Universal 
benefit will result. What helps one’s neighbor will 
in the long run help oneself. That is a good Christian 
doctrine, but what will be the cost? 

According to the bill, which is based on statistics 
collected by the Bureau of Research and Statistics 
of the Social Security Board, the employee will pay 
to the unified system 6 per cent of his wages, and 
his employer will also pay 6 per cent of the pay roll. 
This applies to all wages up to 33000 a year. Ap- 
proximately one quarter of this total is set aside for 
medical and hospital benefits or, as it is commonly 
termed, “compulsory health insurance.” 

The following figures are only approximate and 
are not official; they will, however, help one to under- 
stand the workings of the plan. The estimated nor- 
mal income of wage earners in the United States is 
3100,000,000,000. Twelve per cent of this is 312,- 
000,000,000. Of this, one fourth, or 3 per cent of 
the total income, is to be set aside for medical and 
hospital care. Of this 33,000,000,000, one third is to 
be set aside for hospital care, leaving 32,000,000,000 
for medical care. These figures may be too high, 
but granting a considerable shrinkage it appears 
that the statistical basis of the plan is reasonably 
sound and that certainly, so far as hospital costs are 
• concerned, there would be enough money to pay 
the hospital bills. 

How does this apply to the taxpayer? The popu- 
lation of the United States is approximately 120,- 
000,000. The number of wage earners is 30,000,000 
or one quarter of the population. With their depend- 
ents they total 80,000,000, or two thirds of the 
population. Take the case of a person earning 
32000 a year; 6 per cent of this is 3120, which will 
be his direct contribution or tax. But employers 
also pay 6 per cent, which in time will be added to 
the cost of production of every article, and so pro- 
duce a rise in the cost of living for every one of the 


120,000,000 persons in this country. The wage 
earner must eventually pay his share of this added 
cost for Himself and his dependents, and since they 
form two thirds of the population, he will pay two’ 
thirds of this added cost of living, or 4 per cent of 
the employers’ 6 per cent. Consequently, he will 
pay 6 per cent of his salary in direct taxes and 4 per 
cent in indirect taxes, or 10 per cent in all. There- 
fore, his real contribution will not be 3120 but 3200 . 
In return for this he will get old-age pensions, un- 
employment payments, survivor benefits and medi- 
cal and hospital care. In addition, he must pay 
his regular direct and indirect taxes to the federal, 
state and city governments. It is estimated that at 
present everyone is paying in one way or another 
between 25 and 30 per cent of his income in taxes. 
If this bill is passed he will be paying 35 to 40 per 
cent of his income. Is it not fair to ask how far this 
taxation, allocation or checkoff on wages can go and 
still permit the wage earner to maintain initiative 
and freedom? To be sure, he gets much in return, 
but one must ask, “What price freedom?” 

It is true that this extra 10 per cent will not all be 
additional, since both employers and wage earners 
are already contributing to the Social Security Fund. 
Present social-insurance taxes are as follows: em- 
ployers, 1 per cent for old-age pensions and sur- 
vivor benefits and 3 per cent for unemployment 
compensation; and employees, 1 per cent for old- 
age pensions and survivor benefits. Thus the em- 
ployers are paying 4 per cent of the suggested future 
6 per cent, but the employees are paying only 1 pet 
cent of it. Therefore, the emplpyee will pay 5 per 
cent more as his own contribution, plus two thirds 
of the 2 per cent increase in employers’ tax, or a 
total of 5 per cent plus 1 Jtj per cent, or P er cent 
more from his wages than he is now paying. 

It is also true that the Social Security Act calls 
for increases to 2 per cent on January 1, 1944, for 
both employer and employee to cover old-age and 
survivor benefits, to 2J4 per cent in 1946, and to 
3 per cent in 1949. Nevertheless, the point is still 
pertinent that there will be a substantial increase 
in taxes taken directly from wages. 

The experience of all European plans, of voluntar) 
plans in this country and of university departments 
of hygiene where students pay a fixed health fee, 
is that the amount of medical care is increased- 
Human nature is such that, having contributed, 
everyone wants to receive some benefit. Grante 
that more medical care than is now utilized is desir- 
able, it will be well to consider whether the existing 
number of physicians, nurses and hospitals will b e 
able to meet the demands that will suddenly b e 
thrust on them. This is not an argument against 
providing more medical and hospital care but 
rather against a too rapid change from one system 
to another. After all, medical care is dependent on 
individual doctors, and hospital care is limited b} 
the extent of hospital facilities. If the amount oi 
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care is to be increased, so must the means of pro- 
viding Promises that cannot be fulfilled lead to 
exasperation of those who are disappointed. Some 
check that will control too rapid expansion seems 
to be. indicated. 

, * * * 

If we believe that our present medical and hospital 
system is satisfactory, that it is developing adequate 
methods of meeting economic needs, and that it will 
in a reasonable time supply adequate medical and 
hospital care to all at costs and by methods within 
their means, we should oppose the Wagner-Murray- 
piogell Pill. If we believe that the present system 
is unsatisfactory and inadequate and that voluntary 
plans will never adequately provide medical and 
hospital care, that the third group outlined above, 
comprising 41 per cent of the population, will never 
be satisfactorily protected, we must decide whether 
we shall achieve this protection through direct 
general taxation or through compulsory insurance 
Between these two choices there is no doubt that 
compulsory insurance is the better plan If we 
decide to have compulsory insurance we may sup- 
port the Wagner-Murray-Dingell Bill, but, it is 
to be hoped, with certain important changes. Let 
* or sake of argument take the stand that com- 
pulsory health insurance is desirable and consider 
now it would operate under the provisions of this 
bill. 

first of all, there is the problem of federalization 
of the medical and hospital system; for although 
the plan begins with qualification of physicians and 
hospitals by states, if this bill passes it is only a ques- 
tion of time before qualification will become a 
federal power. Although I deplore in general the 
concentration of power in -federal bureaus, I cannot 
see anything reprehensible in the federal licensing 
of physicians and hospitals. I can, however, see 
great difficulties in centralized bureaus’ appreciating 
and understanding local conditions. There will in- 
evitably be a tendency to set up rules and regula- 
tions and to apply them universally, with' the result 
. t what is applicable with advantage to conditions 
m state may be 'disadvantageous when applied 
different conditions in another state. I can also 
oresee great possibilities for pressure groups and 
ogrolling deals, since local communities will thereby 
stand to obtain great benefits at small cost to them- 
seircs; witness the efforts to obtain veterans’ 

hospitals. . 

Without question, the authority granted to the 
ur Scon General of the Public Health System is too 
great. Granting the integrity and ability of Surgeon 
c neral Parran, and those who have preceded him 
follow him, the concentration in one man 
me power to select or reject the physicians and 
. cs, |^ate or reject the hospitals that may participate 
mis pl an approaches dictatorial powers. May 
c n ot under pressure in turn use pressure on these 


appointees to influence them in their activities, 
both social and medical, with loss of appointment 
as the result of nonconformity? 

It seems obvious that there must be nonpartisan 
control of such power. This could be made possible 
by changing the suggested advisory committee to a 
directing committee, which would have the authority 
to determine policies and principles and to direct 
the Surgeon General and review his acts, and to 
which he must report. This committee should not 
be selected by him but should be composed of repre- 
sentatives selected by those national organiza- 
tions most competent to judge the quality and 
quantity of medical and hospital care, and most 
interested in the successful operation of this project. 
Such a change would adhere to the well-known 
principle of organization of having a policy-making 
body, with an executive to carry out its policies 
and to report to it. This is the organization of the 
Government: Congress makes the laws; the Presi- 
dent carries them out. It is the organization of 
corporations: the board of directors makes the 
policies; the general manager executes them. The 
Surgeon General of the Public Health Sendee is the 
logical executive officer to administer the regula- 
tions of such a directing committee. He should 
not be the chairman. 

With control placed in the hands of a directing 
committee composed of physicians, hospital ad- 
ministrators, dentists, nurses and lay representa- 
tives of other interested organizations, many of the 
controversial subjects in this bill could be cared for; 
for instance, the method of payment, — whether 
by fee schedule, a panel per capita plan, or by salary, 
— and the selection of physicians, the designation 
of specialists, the acceptance of hospitals and the 
adequacy of payment for hospital service, since the 
decision on these matters would be placed in the 
hands of those who would know the facts and under- , 
stand the conditions and who would be interested 
in the success of the undertaking. The acquisition 
and probable misuse of power would be avoided so 
far as possible. Nor would the effectiveness of ad- 
ministration by the Surgeon General be prevented, 
because he would be given free scope to carry out 
the prbvisions laid down for him. 

The next point is one of omission in the bill. The 
present hospital system has been successfully built on 
the general principle of government co-operation 
and supplementation instead of replacement. 
Government hospitals — federal, state and munici- 
pal — co-operate with and supplement non- 
governmental or voluntary hospitals in providing 
care. Furthermore, this system promotes friendly 
but active competition in producing better care of 
patients. There should be added to the bill the 
proviso that membership in a voluntary hospital 
or medical-insurance plan that provides comparable 
benefits is acceptable in lieu of compulsory con- 
tributions. Compulsory insurance may be required 
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for others. Admittedly this lays a heavy burden on 
the voluntary plans, because compulsory plans have 
the advantage of forced payments from employers. 
But voluntary plans have the advantage of work- 
ing under flat rates, which makes them attractive 
to those earning higher wages. Certainly such a 
proposition will stimulate competition to see which 
plan can produce the best results. To compete, 
the Blue Cross must operate in all states with 
reciprocity, and the Blue Shield will have to de- 
velop rapidly more nearly complete medical bene- 
fits. Moreover, — and this is extremely important, 
— such a provision would adhere to the American 
principle of encouraging personal initiative and of 
encouraging thinking and choice on the part of 
every wage earner. Thereby he becomes a better 
citizen. 

For this bill to be acceptable to most people it 
must present a rational plan clearly defining how 
the central regulating federal organization can be 
decentralized to administer benefits and to adjust 
general principles and policies to local conditions. 
Shall this be done by existing state organizations or 
shall a new board, composed -of representatives of 
all the present state departments involved, with 
perhaps additions representing interested groups, 
be set up? A substantial amount of local adminis- 
tration must be guaranteed. 

Lastly, it is essential that payments for medical 
and hospital service be made directly to the phy- 
- sician and hospital and not to the subscriber bene- 
ficiary. Only in this way can payment for service 
be assured. The present permissive statement 
that beneficiaries may assign payments is not 
satisfactory. 

If legislation is to be enacted it should adhere to 
certain basic principles: It should disrupt present 
conditions as little as possible. Therefore, legislation 
for compulsory health insurance should assist, co- 
operate with and supplement the present medical 
and hospital system — not replace it. This means 
that the principle of private medical practice and 
voluntary hospital and medical insurance plans 
shall be specifically recognized and their existence 
approved. Second, the bill should permit oppor- 
tunity of choice; that is, the citizen should have a 
choice between joining a voluntary medical and 
hospital insurance plan providing comparable pro- 
tection and accepting compulsory insurance. In 
•other words, membership in a voluntary plan pro- 
viding comparable benefits should be accepted in 
lieu of compulsory insurance. Third, the bill should 
permit the operation on a local basis, through state 


organization, of principles and policies develops 
on a federal basis. In other words, there should b 
federal guidance and control but local application 
In no other way can local conditions and variation 
be successfully understood and met. Fourth, th 
bill should place control of any health plan in th 
hands of those most interested and best informe 
concerning the quality and quantity of medical an 
hospital care. To this end a governing or directin 
committee, composed of physicians, hospital at 
ministrators, dentists, nurses, public-health officia 
and others ' representing the public, should t 
created to develop policies and principles to l 
carried out by their agent, who may properly be tl 
Surgeon General of the United States Public Healt 
Service. Lastly, the objective of such legislatic 
should be to provide medical and hospital servic 
not to provide a cash payment that might be use 
to obtain medical and hospital care. To achie\ 
this, payments for service should be made direct! 
the physician or hospital and not to the beneficiar; 

If these principles are adhered to, it is safe i 
present a plan of compulsory health insurance to tl 
people of this country for consideration, for und 
these conditions freedom of choice and of actic 
is still theirs. 

* * 

In conclusion, since I am at heart an individuals 
since I think that government best that goveri 
least, and since I think that evolution is the safe 
way to advance, I am emotionally in favor of volui 
tary insurance and against compulsory plan 
Perhaps these emotions are but the conscious cor 
ponents or results of experience. At the same tim 
I cannot find any convincing logical argumen 
against the general principles of compulsory plan 
only criticism of specific points and a difference < 
opinion concerning the desirability of doing thin] 
that way. Therefore, from the standpoint of reasc 
and logic I cannot honestly - oppose the idea 1 
compulsory plans. 

There is so much to be said on both sides that pe 
haps the answer is that each side may be part 
right and that the only way to find the truth 
through a fair trial. Why not, then, accept a tri 
of compulsory health insurance, being careful th. 
it does not replace free enterprise in the shape ■ 
voluntary insurance, but that it is operated as 
co-operative, supplementary plan, with as few ui 
desirable complications of operation as possibj 1 
In other words, if there must be compulsory i 
surance, let this bill be made as nearly perfect ; 
possible through constructive criticism. 
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PROLONGED CASES OF GRIEF REACTION TREATED BY ELECTRIC SHOCK 

Abraham Myerson, M.D.* 


r HE 4 cases that are here reported in somewh.it 
disguised form are technically classified under 
he heading "reactive depressions/’ In each of these 
ases, however, the immediate precipitating factor 
tas the loss by sudden death of someone close and 
lear to the patient, so that the term “grief reaction”! 
las been used to designate the mental state of the 
Client. Electric-shock therapy was used with such 
acellent results as to merit their publication. 

Case Reports 

Case 1. A 48-ycar-old, married woman had all her life 
exercised obsessive scrupulosity—- that is, a tendency to 
famine her own acts under over-rigid criteria of right and 
ivrong. With it she was the victim of what may properly be 
failed excessive religiosity, in that she was constantly pray- 
ng for guidance under circumstances that would not seem 
to the ordinary religious person to demand such fervency. 
She was, however, active and well and without any overt 
mental disturbance until shortly after her only son died under 
tragic accidental circumstances. The grief reaction was 
immediate, and she became obsessed with the idea that she 
was somehow to blame. The train of go-called "reasoning” 
was circuitc ' -’‘ng of guilt was ex- 
treme, and ■ ■ ■ ns became mingled 

with horrifi . ' «■ ■ In other words, 

the appeajs : I , ■ • yer, were mingled 

with derisive and even obscene thoughts. For example, the 
word ‘God” became linked with the word “dog,” to the 
horror of her helpless mind. She developed rituals by which 
she Sought to prevent God from taking vengeance on her 
tor her blasphemous reactions. She became sleepless and 
emaciated, and the psychosis evolved steadily toward an in- 
creasing, agitated depression, with obsessive thoughts and 
compulsive acts. At no time did she lose insight, since she 
realized that her state of mind was pathologic. 

. * *ychotherapy was attempted by a colleague of high sund- 
>og, with no results. Drugs were used, mainly sedatives, 
together with amphetamine sulfate, hormones, vitamins and 
*o forth, but the psychosis increased in severity despite these 
Jorms of treatment. Electric-shock treatment was finally 
decided on, and the patient had to be forced into taking it. 
v *dOcks were given at her home. At the end of the third 
she begged to have the treatment stopped, stating that she 
th n l uc ^ better and that the obsessive and grief-stricken 
1 werc U ^ ar a way.” Her appeal was granted, and she 
steaduy continued to improve. Mild sedatives were then 

sufficient -. 4 —’fate was used 

as a cere . months after 

'be shoe ■ ■ following the 

on * ct of i . Fas stopped. 

„J he patient has continued to remain well. The grief re- 
?, l0n ,s 8t '^ present but in a rational form. The obsessive 
Q compulsive reactions have disappeared and she is in 
normal condition. 

t;5 ASE A 52-year-old, married woman with a previous 
story of moderately neurasthenic reactions had always been 
ij ende jrt °n her husband for decisions of major importance 
lQto C L llrc *^* wrapped up in her domestic affairs. In June, 
M * " c,r husband, a distinguished engineer, suddenly died 
o coronary thrombosis. On his death it was discovered that 
• rs . v/erc * n an extremely tangled state. He had been 
,‘ n his help to others, but left no legal papers that in- 
3lctl the amounts he had given nor the circumstances 

JSSW emerito* of neurologr, Tufu College Medical School; clinical 
o o«tcaS t » tf/lfo h p * f I \’ Ifirv,rd Medical School; director of rcrearch. 


tT °my WUJre.thu 


i fir*t uied by Cobb and hlndemann.* 


under which the loans were to be repaid. Thus, the estate 
consisted of a small amount of insurance and a large amount 
of dubiously collectible loans and gifts. 

Almost immediately the widow plunged into a severe fit :- 
pressive reaction, and was constantly preoccupied with t 
injustice and ungratefulness of those who had been the 
objects of her husband’s benevolence. Against her own will 
she had a bitter and disloyal resentment against her husband 
partly because he had not taken her into his confidence, but 
mainly because of the carelessness with which he had kept 
his accounts. She became sleepless, lost weight, was con- 
stantly agitated over the situation, and reiterated her * ae ‘ in 8 s 
of doubt and helplessness. She was unable to do her house- 
work and could make no plan. lor the fume. There were r>o 
delusions. As a matter of fact, whatever she stated about her 
husband’s financial affairs was entirely true, since a sur'uy 
of his accounts and his checkbooks showed an W; 11 '"* 
of discretion in the way his money had flowed into the pockets 

al Psychotherapeutics, a change of scene, sedatives, hormones 
and finally a prolonged stay in an institution for the treat- 
ment of mental disease were equally unavailing, and after 

nearly four years the condition remained practically un- 
changed. Doubt, indecision, depression, agitation, impair- 
ment of the appetite and inability to sleep or to carry on her 
life in any co-ordinated, organized way were still present 
continuously expressed, to the complete distraction oi the 
patient, and the demoralization of her family. , 

P On September I, 1942, outpatient electric-shoek treat- 
ment was begun, almost against the patient s will, since she 
could in no way decide what to do. Ten treatments sver 
given in rapid succession. Little improvement _«» noted, . and 

even know she was a widow, and bad no incmuly 01 
and names of people with whom she had been on intimate 
terms throughout her life, although ahe ' could “"Smzc her 
son and a few closely related persons. She did not remember 
her illness, and the last five years of her life were pracucaUy 
wiped out. During the neat 3 weeks gradually her mem 
ory returned. She recalled her husband s death, and com- 
nmneed to recognize that she had been sick and to 'realize the 
nature of her abnormal response. Sleep became normaUnd 
the appetite was restored in adequate measure; at the «jd 
6 weeks she recommenced her housework, and In the count 
of the next month she was reading newspapers, , listen tog to 
the radio, visiting friends and carrying on «« “ 

mother and housekeeper about a. .veil as over before. She 
was greatly concerned about the money that had, i 
it, “disappeared into the pockets of others,” but for the first 
time she was able to take inbelhgent and adequate measures 
f™ the recovery of the lost funds,, and in fact showed con- 
siderable intelligence and business judgment in dealing with 

he She ff has ! ‘reportcd from time to time during the ynt . since 
the shock treatment was discontinued. Although she : is stm 
a neurasthenic type of person, complaining from time to time 
of various pains and aches, ~ digestive disturbances and 
the like, — she has maintained a well-organized mental hie 
and is substantially well. 

Cash 3. A 48-ycar-old, married woman carried on an 

active life in her community, wax The former was 
voted to her husband and two children. The former »« 

killed in an accident. .The patient felt as though she hu 

“no prop left” in her life. Immediately she fell into a .tat 
of depression, with self-accusation on the i Mender S prai an 

that she had not prevented her h V ( !b f nd „„°« e r.an. risk,, 
hard and thus subjecting himself to unncccssar> hsks 
She became entirely sleepless, lost her a PP ct }\' : a nJ 

complained of burning feelings 1 throughout bodj and 
manifested an inability to make decisions tn anj minor 
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affairs. Finally she made a desperate attempt at suicide and 
was sent to a state institution, where she remained lor a 
month. She was then discharged, against advice, with a diag- 
nosis of reactive depression. During her stay she had been 
appalled by her incarceration and the manifestations of in- 
sanity by other patients. She sequestered herself in her home 
for nearly a year following her discharge. She had no desire 
for any of the pleasures of life — what I 2 have elsewhere 
called "anhedonia” — and felt that the world was unreal 
and without any worth and that living was an almost in- 
tolerable burden. She could not even summon up interest in 
the affairs of her sons, who were in the Army. This brooding 
state remained unaltered for months, and, as the patient 
phrased it, she had felt “like a ghost” ever since her husband 
died. 

Finally, in January, 1943, outpatient electric-shock treat- 
ments were given, five in number on alternate days. The 
improvement was marked from the third shock on. At the 
end of the series the patient slept well, had regained her nor- 
mal appetite, smiled and laughed naturally, and was willing 
to take up her affairs again. She went back to her music, 
became absorbed in the care of her house, corresponded 
affectionately with her sons, and in a short time was reacting 
entirely normally to the death ol her hushand and to het 
status as a widow. 

Case 4. A 28-year-old, married woman was first seen on 
May 27, 1943, 6 months after the onset of her illness. She 
was intelligent, keen, active and social minded. Owing to 
the shortage of maids, she had to stay home each night with 
her baby, frequently alone. On one occasion she left the in- 
fant for an hour to visit a friend, and came home to find that 
he had suffocated in his crib. The grief reaction was extreme 
and was immediately associated with bitter self-accusation. 
Nothing would console her. She finally came to Boston from 
a distant city and placed herself under the care of a group of 
distinguished psychiatrists, who utilized psychotherapy but 
without avail. 

On May 28 and 30, I administered electric-shock therapy. 
When she recovered from the unconsciousness and stupor of 
the first treatment, she felt peaceful and said that she had 
not been in so desirable a state of mind for many months. At 
the end of the second shock she felt entirely well, and as 
a consequence no further treatments were administered. 

She returned to her home and resumed her domestic duties. 


Discussion i 

' ' £ 

Each of these cases, all of which significantly oc- 
curred in women, was characterized by an intense f 
and prolonged grief reaction following a tragic 
bereavement. These reactions were to some degree 
warranted. The prolongation, intensity and trans- 
formation of the grief are its pathological features. 
All the patients fell into a vicious circle of nervous 
and mental disturbance from which it seemed im- 
possible to rescue them by the ordinary therapeutic 
measures. Just how the electric-shock method 
operated in these cases is a theme for fertile specu- 
lation, without, however, any basis of established 
facts. In Case 2 the abnormal mental state had per- 
sisted for years, and it was necessary to produce an 
amentia — that is, to wipe out for a time almost 
all memory — before the personality could re 
organize itself along normal lines. In the other 3 
cases a few electric shocks brought about striking 
and immediate improvement and recovery. It does 
not therefore seem necessary to erase the memory 
of the traumatic experience to produce a readjust- 
ment to the altered life that bereavement hasbrought 

in its train. The value of shock treatment does not 
appear to have a psychologic foundation. Rather, 
physiologic alterations of an unknown type take i 
place, and this is the basis of the recovery. 

s 

475 Commonwealth Avenue 
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MEDICAL PROGRESS 


CARDIOGENIC SHOCK (Concluded)* 

Norman H. Boyer, M.D.f 

BOSTON 


O RIAS !8 studied the dynamic changes in the ven- 
tricles following experimental coronary occlu- 
sion and offered a reasonable, and probably im- 
portant, explanation for the changes observed. Ir 
general, three types of responses were encountered 
In a few animals the aortic and left-ventricular pres 
sures fell progressively with evidence of cardiai 
dilatation and failure. In another group of animal 
there was an immediate fall in aortic and left 
ventricular pressure, followed quickly by recovery o 
the cardiodynamics to the preligation level. I 
small group of animals showed no fall in pressure 
and in them the only evidence of altered dynamic 

,, " F r? m iJ 1 ' Memorial, Massachusetts Memorial Hospitals, ant 

the Department oi Medicine, Boston University School of Medicine- 
^Assistant professor of medicine, Boston University School of Medicine 
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was a decrease in the ejection phase, an alteration 
that was also observed in the other groups. On** 
interpreted these responses as indicating that ae c 
tion of a portion of the ventricular muscle immedi- 
ately resulted in a hypodynamic beat and con 
sequent dilatation of the heart. If the nonischemic 
muscle was able to respond normally .to the increase 
diastolic size, it compensated for the loss of e 
ischemic area and the dynamics returned to norma* 
If the nonischemic muscle could not respond 
increased vigor of contraction, in accordance wi 
Starling’s law, progressive heart failure and a falling 
blood pressure appeared. This may well expm ,n 
why a fall in blood pressure has not been a strikmS 
feature of experimental coronary occlusion, for in t 12 
majority of such experiments the blood supply an 
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the cardiac reserve of the uninfarcted regions were 
essentially normal. Unfortunately, this does not 
obtain in many patients with coronary occlusion be- 
cause of the presence of generalized coronary artery 
disease or because of the loss of cardiac reserve in- 
cident to chronic hypertension. Obviously, the 
amount of unjoin rc ted muscle remaining, as well as 
its condition, is an important factor in the ability 
of the heart to compensate. Thus the hope of com- 
pensation in a heart subject to depletion of a large 
portion of its muscle mass is slim. 

Even if OriasVconcept is fundamentally correct, — 
•and no better one has yet been offered, — it is still 
conceivable that peripheral mechanisms play a con- 
tributory role. Two possibilities present themselves 
First, primary or neurogenic shock may occur at the 
onset of the attack, and the resultant fall in blood 
pressure may so diminish blood flow in the un- 
occluded coronary arteries as to depress the un- 
infarcted muscle, thus preventing its normal com- 
pensatory response. The result would then be pro- 
gressive hypodynamic heart action and shock per- 
sisting beyond the usual duration of primary shock. 
That such a train of events may occur cannot be 
gainsaid, but the force of the contention is some- 
what weakened by the fact that in occasional cases 
the onset of the attack is marked by an increase in 
blood pressure that may later give way to shock 
Such a series of events is unusual because the mere 
ability of the heart to sustain a blood pressure higher 
than preinfarction levels attests to its ability to com- 
pensate fully. In the rare cases in which it does 
occur, other collateral factors may possibly play a 
role. 

The second possibility is concerned with whether 
true peripheral shock may not ultimately appear 
following a prolonged period of capillary anoxia 
secondary to cardiogenic shock. It is well known 
that large doses of epinephrine given over a long 
period of time may give rise to shock, and that in- 
termittent obstruction to the arterial or venous 
blood flow to an extremity may do the same. Further- 
more, it has recently been shown 19 that sustained 
hypotension induced by continuous stimulation of 
the carotid sinus may induce the clinical and path- 
°logic picture of traumatic shock. Against such a 
contention is the fact that no significant decrease in 
circulating blood volume or hemoconcentration has 
been demonstrated in myocardial infarction accom- 
panied by shock, although studies of this kind have 
A 0t k eCn correlated with the duration of the shock. 
•A more potent argument against such a concept is 
jhe fact that the state of shock induced by pro- 
longed anoxia is largely an irreversible process and 
Jhat recovery is rare. This is not necessarily true 
! n myocardial infarction, for patients may remain 
m shock for hours or even a day or t"o, yet 
Ultimately recover. 

appears, therefore, that the bulk of evidence, 
both direct and theoretical, is overwhelmingly in 


favor of the concept that shock in myocardial in- 
farction is largely, and probably solely, a mani- 
festation of heart failure. 

Some therapeutic considerations can be adduced 
from the crystallization of present knowledge con- 
cerning shock in myocardial infarction. Since the 
evidence is opposed to any lack of circulating blood 
volume or loss of effective filling pressure of the left 
ventricle, measures adopted to combat traumatic 
shock, such as the use of intravenous fluids or blood, 
are not only uncalled for but are, of course, con- 
traindicated. Conversely, the reduction of the 
circulating-blood volume is not contraindicated so 
long as the evidence indicates an adequate supply 
of blood to the left side of the heart. The com- 
bination of shock and pulmonary edema is not 
unusual, and in such cases there has been a reluc- 
tance to bleed the patient because of the possibility 
of aggravating the shock. Since pulmonary edema 
is a manifestation of high pressure in the pulmonary 
veins, it follows that more than adequate blood is 
available to the left side of the heart, and no hesi- 
tancy need be felt in venesecting such patients. In- 
deed, pulmonary edema may constitute a more 
immediate threat to life than does shock, and 
venesection may occasionally be lifesaving. Stead 
and Ebert 5 withdrew 650 and 500 cc. of blood, re- 
spectively, from two patients with myocardial 
infarction and shock without any evident harmful 
effects. 

Unless the reasoning has been false, measures de- 
signed to combat shock in myocardial infarction 
should be mainly directed toward supporting the un- 
infarcted muscle. Some attention has been given to 
the subject of treatment of this form of shock, butrit 
has not received the consideration it deserves, prob- 
ably owing to the contention of some clinicians that 
a low blood pressure relieves the work of the heart 
and therefore should not be vigorously combated. 
It should not be inferred that moderate reduction 
of blood pressure should be attacked vigorously, but 
it is hardly conceivable that a state of profound 
shock is helpful to the bodily economy. 

The intravenous injection of 50 per cent glucose 
solution has been recommended by some authors for 
the treatment of shock in myocardial infarction, and 
success with this method has been reported. 1 have 
never seen recovery from shock attributable to this 
procedure, and many clinicians have had a similar 
experience. Furthermore, there is no evidence that 
the blood volume needs to be supplemented, nor is 
there evidence that the heart lacks fuel to burn — 
the two main attributes of hypertonic glucose 
solution. 

Oxygen therapy has been found useful in the treat- 
ment of shock in myocardial infarction. The ra- 
tionale of its use is not to increase the oxygen supply 
to the infarctcd tissue, for it is probable that no 
available measure can immediately increase the 
blood or oxygen supply to tin's area. 30 Its usefulness 
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lies in increasing the oxygen available to the un- 
infarcted muscle, hence enhancing its ability to com- 
pensate. Even the small amounts of additional 
oxygen that can be taken up by normally saturated 
blood may serve a useful purpose. It is probable, 
however, that at times, owing to pulmonary con- 
gestion, the blood is not normally saturated. Under 
such circumstances, oxygen administration fulfills an 
important service. 

The experimental work of Manning, McEachern 
and Hall 31 and LeRoy and Snider 32 indicates that 
sudden occlusion of one coronary branch leads to 
reflex constriction of other coronary arteries. If such 
a phenomenon occurs in human beings, it must con- 
stitute a significant barrier to an adequate response 
of the uninfarcted muscle. The drugs that have 
been recommended for overcoming this reflex con- 
striction are atropine, aminophylline and papav- 
erine. In addition, aminophylline is a myocardial 
stimulant and may be temporarily useful for this 
reason alone. 33 ’ 34 Also, papaverine has been found 
to decrease ventricular irritability, 36, 36 and its use 
may reduce the danger of ventricular ectopic 
rhythm. None of these drugs have been adequately 
evaluated for their effect on shock in myocardial 
infarction, and their inclusion here is based on 
theoretical grounds alone. 

If one accepts shock in myocardial infarction as 
a manifestation of heart failure, the use of digitalis 
and other cardiac glycosides must come in for very 
serious consideration. In general, the use of digi- 
talis has been avoided during the acute stages of the 
disease, for the following reasons. First, it decreases 
cardiac output in patients without heart failure, and 
it has been thought that this effect may aggravate 
the shock. Since the evidence favors the presence of 
congestive heart failure in myocardial infarction, 
even in patients who show predominant signs of 
shock, it is apparent that this objection is insig- 
nificant and may be disregarded. Second, the use of 
digitalis has been objected to on the ground that 
stimulation of the heart may increase the danger of 
cardiac rupture. Undoubtedly this objection has 
been overrated, particularly so in the present con- 
nection since the appearance of shock is usually 
limited to the first day or two, a time when ven- 
tricular rupture is unlikely. Moreover, digitalis 
has commonly been used to combat congestive heart 
failure in the later stages of cardiac infarction, when 
rupture is more likely to occur, without evidence of 
undue prevalence of this complication. Finally, the 
objection has been raised that digitalis increases ven- 
tricular irritability and increases the likelihood of 
fatal ventricular fibrillation. Although this objec- 
tion is possibly valid, it should be recalled that such 
ventricular irritability is usually to be attributed to 
excessive amounts of digitalis. It has not been 
demonstrated that cardiac infarction sensitizes the 
heart to therapeutic amounts of the drug. 


It has been shown that in the experimental animal 
digitalis does not significantly alter the fibrillation 
threshold of the ventricles. 37 It has also been demon- 
strated that the spontaneous ventricular fibrillation 
that occurs with toxic amounts of digitalis differs in | 
several particulars from that which occurs with 
coronary occlusion. 37 ’ 38 Although myocardial is. 
chemia lowers the fibrillation threshold, it has not 
been shown that this increases the tendency ol 
digitalis to produce fibrillation. Indeed, there is 
considerable evidence that this is not true. 

In 1925, Gold 39 found that the lethal dose of 
ouabain for cats subjected to coronary artery liga- 
tion did not differ from that for normal animals. 
This study extended over a period of twenty-four 
hours following ligation. More recently, these find- 
ings were confirmed by Bellet, Johnston and Schec- 
ter, 40 but the latter authors extended the period of 
observation and found that four days following liga- 
tion the tolerance to digitalis diminished by 23 per 
cent of normal. Still later, Travell, Gold and 
Mod ell 11 reported that the tolerance of cats to digi- 
talis three weeks after ligation of the coronary' ar- 
teries was diminished by 25 per cent. Since shock 
in cardiac infarction is usually an early manifesta- 
tion, it appears from these experiments that no 
great fear need be felt in the use of digitalis. Further- 
more, as emphasized by Travell, Gold and Modell, 
all these studies have been concerned with lethal 
amounts of the drug, and no information concerning 
therapeutic amounts of the drug has been forthcom- 
ing. They conclude that the results lend no support 
to the belief that the use of digitalis is attended by 
any special hazards in these cases [coronary occlu- 
sion]. 

Certainly digitalis has been used in many patients 
with acute myocardial infarction accompanied by 
congestive heart failure. The number of sudden 
deaths in such patients is probably no larger than 
might be expected in a similar group not receiving 
digitalis. Stead and Ebert 6 gave intravenous stro- 
phanthin to 2 patients in shock with myocardial in- 
farction without evidence of benefit or harm. The 
number is, of course, too small to evaluate the pos- 
sible hazards or benefits of this drug, but it in- 
dicates that digitalis bodies can be given under such 
circumstances without invariably producing dis- 
astrous results. 

Strophanthin or ouabain is probably the drug of 
choice, since its action is rapid, it does not accumu- 
late so readily as digitalis, and it is said to have a 
greater direct action on the myocardium than does 
digitalis. 42 

It should not be supposed that digitalis bodies are 
being enthusiastically recommended for the treat- 
ment of shock in myocardial infarction. There is no 
assurance that they do good nor that they ar £ 
entirely free of danger. The suggestion is s imply 
made that, on theoretical grounds, such substances 
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: may be expected to turn the scales in some cases, 
l and that objections to their use have probably been 
greatly overemphasized. 

The subject of therapy should not be left without 
some discussion of the use of pressor drugs. A few 
physicians have used epinephrine unhesitatingly in 
shock associated with myocardial infarction, some 
have been goaded into its use by the necessity of 
desperate circumstances, and some have avoided it 
completely. Several objections have been raised to 
its use. It has been thought to be contraindicated in 
all forms of shock because arteriolar constriction is 
already present, and if epinephrine does succeed in 
producing further constriction it will only serve to 
increase capillary anoxia and thus aggravate the 
shock. This may apply to traumatic shock, but it is 
probably insignificant in the type of shock under 
discussion. 

Pressor drugs have also been objected to on the 
ground that hypotension relieves the work of the 
heart and is a compensatory mechanism, and hence 
should not be combated. This is not an especially 
appealing argument. Inasmuch as the ability of the 
uninfarcted muscle to compensate is determined, in 
large part, by its blood supply, which, in turn, is 
determined largely by the aortic *blood pressure, it 
seems desirable to overcome a profound fall in blood 
pressure if possible. The opposing argument could 
only be considered valid if it could be shown that the 
decrease in cardiac work associated with shock is 
disproportionately greater than the decrease in 
coronary blood flow. This seems extremely unlikely. 

Epinephrine has also been objected to on the 
ground that it tends to produce ventricular irri- 
tability. This belief has some support in clinical and 
experimental observations, but recent work indicates 
that the ventricles of experimental animals are more 
resistant to the production of ventricular fibrillation 
a fter the administration of epinephrine than they 
are in the untreated state. 36 It should also be re- 
called that in patients with Adams-Stokes’s attacks 
complicating acute myocardial infarction, epineph- 
rine has been used repeatedly and in large amounts 
with nothing but benefit resulting in the majority 
of cases. ’ 

Meek 45 has recently reviewed the evidence rela- 
tive to the production of ventricular tachycardia by 
epinephrine, especially in regard to its effect during 
cyclopropane, chloroform and ether anesthesia. 
Several interesting observations pertinent to the 
present discussion have been made. Under the con- 
ditions of the reported experiments, it was demon- 
strated that, espcciallj’’ with cyclopropane, epineph- 
nne produced ventricular tachycardia regularly, 
whereas similar doses in the unanesthetized dog 
produced it but rarely. It was also demonstrated 
that sensitization of the heart itself by cyclopropane 
ls juuch less importance than nervous impulses 
pitching the heart by way of the sympathetic path- 
Wa y*. Jt is possible, therefore, that the combined 


effect of cyclopropane and epinephrine is simply 
equivalent to the effect of a large dose of epinephrine 
alone. In any event, the analogy of sensitization of 
the heart by anesthetic agents and the possible sen- 
sitization by coronary occlusion may not be very 
close, and is certainly not established. Aleck also 
noted that other amines were as effective as adren- 
alin in producing ventricular tachycardia under 
cyclopropane anesthesia, and that only amines with 
a catechol ring had this ability. To be effective, the 
various side chains in the structural formula must 
be attached to the 3-4-dihydroxy ring. Other drugs 
capable of producing the same degree of blood pres- 
sure increase but without the characteristic struc- 
tural formula did not induce ventricular tachycardia. 
Such drugs were Ephedrine, Amphetamine (Benze- 
drine), Paredrine, Synephrine and Neo-Synephrine. 
It seems, therefore, that if pressor substances are 
to be used in myocardial infarction, one of the latter 
group is preferable to epinephrine. 

A more important objection to epinephrine is its 
tendency to increase both the general and the cardiac- 
metabolism. This effect is doubtlessly out of pro- 
portion to the increase in blood flow incident to its 
use, and the administration of epinephrine is therefore 
an uneconomical and probably unsafe procedure. 44 
Ephedrine is an equally good, if not a better, pressor 
drug, and its tendency to stimulate metabolism is 
somewhat less than that of epinephrine. 33 Hence it 
is superior to epinephrine on at least two counts and 
perhaps deserves a place in the management of 
shock with myocardial infarction. Some of the 
newer sympathomimetic amines may prove to be 
superior, for one reason or another, to ephedrine. 

* * * 

It is fully realized that certain of the ideas ex- 
pressed in this section devoted to myocardial in- 
farction wifi, be new to many readers and perhaps 
unacceptable to some. The ideas relating to 
treatment, especially, are not expressed as estab- 
lished facts, but an attempt has been made to as- 
semble recent developments and to indicate the 
need for critical re-examination of older beliefs. It 
should again be emphasized that many questions 
are still unanswered, and that until more informa- 
tion is available on controversial points, trial of the 
unorthodox procedures should properly be limited 
to gravely ill patients whose prognosis has hereto- 
fore been almost universally bad. It should also be 
emphasized that, irrespective of the soundness of 
these therapeutic suggestions, many such cases are 
hopeless from the beginning because of the large size 
of the cardiac infarct and the paucity of remaining 
uninfarcted muscle. 
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CASE 30091 
Presentation of Case 

A sixty-five-year-old man was admitted to the 
hospital with a compound fracture of the right leg 
incurred a few hours previously after a fall down a 
flight of stairs. 

For about ten years prior to admission the patient 
had been treated in the Out Patient Department for 
pernicious anemia with parenteral liver extract. In 
spite of this therapy the hemoglobin and red-cell 
count had been falling over a period of a year. He 
had occasionally noted paresthesia in his feet and 
muscle cramp, with some difficulty in walking. He 
had dyspnea on exertion. His diet was poor, and he 
had been drinking 6 to 10 glasses of beer daily for 
many years. For three years the liver had been 
palpable. 

Physical examination revealed a well-developed, 
well-nourished man who appeared drowsy. The 
tongue was red and beefy. A few rhonchi were 
audible at the right base. The heart was negative. 
The liver edge was palpable 3 cm. below the right 
costal margin. The left ankle jerk was absent, but 
the vibration and position senses seemed intact. The 
right leg revealed a compound comminuted fracture 
of the right tibia and fibula. 

The temperature was 99.4°F., the pulse 132, and 
the respirations 16. The blood pressure was 160 
systolic, 95 diastolic. 

Examination of the blood showed a red-cell count 
3,920,000, with 65 per cent hemoglobin. The 
white-cell count was 8800, with 80 per cent neutro- 
phils. There were no red-cell abnormalities. A 
wrine examination was negative. The van den Bergh, 
blood nonprotein nitrogen, and blood protein deter- 
minations were ; normal. The albumin-globulin ratio 
was 3.0. The prothrombin time was 35 seconds 
(normal,. 22 seconds). A blood Hinton test was 
negative. 

„ T he patient was immediately taken to theoperat- 
m 8 room, where a debridement, irrigation, open 
reduction and application of a Lane plate to the tibia 
Were performed. A cast was applied and the patient 
Was transfused and given sulfadiazine, which was 
discontinued after four days because of a faff in the 
white count to 4400. The temperature rose to 101 

’OoU.tc oi *bwBce. 


or 102°F. following the operation. An x-ray film 
of the chest during this period revealed prominence 
of the lung markings, especially at the right base. 
On the third postoperative day the temperature 
became normal, and remained so for two weeks, 
during which time the patient was asymptomatic. 
On the eighteenth hospital day, following a trans- 
fusion, the patient had a chill with a rise in tem- 
perature to 101°F., which continued for several days. 
The patient felt tired, and his appetite was poor. 
There was questionable tenderness over the left 
kidney, but the urine was negative. The lungs were 
clear. Two days later the cast was removed. The 
wound was well healed except for a small area over 
the fracture site, from which serosanguineous fluid 
exuded. This area soon sloughed, leaving a small 
portion of the plate exposed, but there was no 
evidence of extending infection. 

Following a few days of normal temperature, it 
again rose, going to 100 or 101°F. daily. The patient 
remained lethargic. His appetite was poor, and he 
complained of cramplike abdominal pain and 
malaise. There was soreness in the epigastrium to 
the right of the midlinq. He also developed tender- 
ness of the right calf, associated with edema of the 
foot, and a bilateral femoral-vein ligation was sub- 
sequently performed, without apparent change in 
his condition. 

Although microscopical examination of the urine 
was essentially negative, urine culture revealed a 
moderate number of colonies of Staphylococcus albus. 
Because of this, together with the persistently ele- 
vated temperature, the patient was given small 
doses of sulfathiazole for a period of about two 
weeks, during which time there were only occasional 
rises in temperature to 100°F. The white-cell count 
ranged from 4000 to 7000, with 49 to 76 per cent 
neutrophils. Because of inadequate caloric intake 
and increasing evidences of dehydration and mal- 
nutrition, large amounts of vitamins as well as 
parenteral fluid and glucose were given. Adminis- 
tration of vitamin K (Hykinone) parenterally did 
not bring down the prothrombin time, which even- 
tually reached 52 seconds (normal, 22 seconds). The 
blood protein was 8.9 gm. per 100 cc., with an 
albumin-globulin ratio of 0.5. The van den Bergh 
test remained normal. A cephalin flocculation test 
was +, but later + + . A bromsulfalein test revealed 
35 per cent retention of the dye. Blood cultures 
were negative. 

The patient’s condition gradually deteriorated. 
The temperature spiked to 103 and I04°F. daily, 
and he had several chills. Examination revealed an 
emaciated man with a Parkinsonian rigidity and 
masklike facies. Crackling rales were audible at 
both bases, being more marked on the left. The 
heart was slightly enlarged, with soft systolic mur- 
murs at the base and apex and an early diastolic 
apical gallop rhythm. The blood pressure was 10S 
systolic, 68 diastolic. The liver and the tip of the 
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spleen were palpable. Some brawny ankle edema 
was present. A portable roentgenogram of the chest 
revealed poorly outlined mottled areas of increased 
density scattered throughout both lung fields. 

On the seventy-second hospital day the patient 
developed considerable respiratory distress and be- 
came totally disoriented. He was placed in an 
oxygen tent but expired two days later. 

DIFFERENTIAL DIAGNOSIS 

Dr. Jacob Lerman: There are several interesting 
points that we should review and comment on before 
discussing the diagnosis. This man apparently had 
adequate parenteral therapy for pernicious anemia 
and then began to lose ground. Usually one of 
several factors explains the failure to respond or the 
tendency to relapse. Either the therapy is inade- 
quate or subminimal, so that gradually the patient 
slips into a relapse, or infection or some toxic agent 
supervenes, or another degenerative disease de- 
velops. In this particular patient several factors 
existed. His diet was poor, he had been taking 
alcohol, and he had signs suggesting liver damage. 
All three factors might play a role in the failure to 
maintain a good response or in a tendency to re- 
lapse. The tendency to relapse is confirmed by the 
fact that he had a red, beefy tongue and weakness. 
Although there is a suggestion that he might have 
had combined-system disease, the presence of vibra- 
tion and position senses is strongly against that pos- 
sibility. The blood picture is that of mild anemia — 
he had not maintained his normal red count and 
hemoglobin. The increased prothrombin time is 
further evidence of liver damage. It is true that 
such an increase can be due to inadequate intake 
of vitamin K, but we learn later that vitamin K 
administration did not help. 

The patient was operated on, and given sulfa- 
diazine until leukopenia developed. On the eight- 
eenth postoperative day there was a transfusion 
reaction. This raises the question whether the re- 
action could have been due to antibodies against the 
Rh factor. It is possible but one hardly expects a 
reaction to the Rh factor on the second transfusion, 
since it usually takes several transfusions to produce 
such a reaction. 

There is a note that the patient was beginning to 
have renal pain. We know that in pernicious anemia, 
particularly in those cases associated with combined- 
system disease, kidney infection is of common oc- 
currence. So our attention is drawn to the pos- 
sibility of pyelitis, pyelonephritis or abscess involv- 
ing the kidney or perirenal tissues. Further evidence 
of urinary infection is offered "by the positive urine 
culture. The service apparently gave sulfonamides 
in an attempt to reduce the infection; it was partly 
successful but did not result in a cure. 

The fever, lethargy, abdominal cramps and full- 
ness in the epigastrium point toward the gall bladder 


as the locus of infection. Again, gall-bladder disease 
is common in pernicious anemia. In addition out 
must pay attention to two other places as loci o! 
infection — namely, the fracture site and the throm- 
bophlebitis in the right leg. Inasmuch as femoral- 
vein ligation did not do much good, it seems that 
the infection was not localized in the veins of 
the leg. 

There is additional evidence of liver disease — 
namely, failure to respond to vitamin K, a high 
serum protein (so common in the early stages ol 
liver disease), reversal of the albumin-globulin ratio, 
a positive cephalin flocculation test and, finally, re- 
tention of bromsulfalein. Later on there is evidence 
that he was developing cardiac failure — namely 
rales at the bases, an enlarging heart, diastolic gallo; 
rhythm, a drop in blood pressure and edema of thi 
ankles. Certainly he must have had some under 
lying arteriosclerotic heart disease that was mad 
worse by the prolonged fever. 

What about the diagnosis? I think we have t 
consider several diagnoses in this case. Since he ha 
treatment I doubt that we can prove the present 
of pernicious anemia, and I believe that the patho 
ogist will also be unable to make this diagnosis. T1 
patient undoubtedly had cirrhosis in the early stage 
which was made worse by infection or by drugs. I 
had sulfonamides twice, and in the presence of liv 
disease they can cause additional damage. It is po 
sible that he never had pernicious anemia, becau 
in cirrhosis there frequently exists a hyperchrom 
anemia that can be mistaken for pernicious anemi 
Since this anemia also responds to liver, there is i 
way of distinguishing one from the other after tre; 
ment. Undoubtedly he had arteriosclerotic he£ 
disease with congestive failure. 

The important problem is to determine the cat 
of the prolonged fever. A patient with cirrhosis m 
have superimposed hepatitis, which can give a pi 
longed spiking fever. If this were the case,, t 
patient would have had jaundice. Since there is 
mention of jaundice we can rule out hepatitis sup 
imposed on cirrhosis. 

Malignant disease in various locations might p 
duce prolonged fever. Could this fracture have bf 
a pathologic fracture? I can find no clue in 
record that it was. Hepatoma, which someth 
supervenes in cirrhosis, can be the cause of fev 
Carcinoma of the stomach should be mentioi 
since it is frequently associated with permeu 
anemia. The patient certainly had not had c 
cinoma of the stomach for ten years. He could Ji- 
had polyps of the stomach that had underg< 
malignant degeneration. There is, however, no £ 
dence for this diagnosis; I merely mention it. Ly 
phoma should always be mentioned, particularly die 
type located in inaccessible regions, such as the retro- 
peritoneal lymph nodes. Multiple myeloma is sug- 
gested by the high serum protein, but that is the 
only evidence we find for such a diagnosis. 
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j Could there have been any sepsis coming from the 
c wound itself? Although the statement is made that 
, 1 there was no evidence of extending infection, '* 
there was. enough to produce thrombophlebitis. 
r Other types of infection should be considered, such 
.as generalized or miliary tuberculosis. I merely 
'mention them, but find no evidence for them. The 
same is true for subacute or chronic endocarditis, 
. and for certain types of noninfectious diseases, such 
Jas periarteritis nodosa and lupus erythematosus 
disseminata, any one of which may cause prolonged 
fever. 

I should like to see the films of the lungs. 

■ Dr. Laurence L. Robbins: These films demon- 
strate the fracture, but I do not believe that we need 
to spend time on them. I do not see anything 
that suggests a pathologic fracture. 

These two films of the chest were taken one month 
apart while the patient was in the hospital. This 
portable film was taken during the last acute episode. 
About the only thing I can see of significance is the 
diffuse increase in the markings throughout the 
lungs, which could have been on the basis of increase 
in size of the vascular or lymphatic channels. The 
ribs do not suggest myeloma. Terminally there are 
areas of density. I am not sure of their significance 
because the film was taken with a portable machine 
and there was motion; however, one would have to 
consider multiple small infarcts. From the ab- 
dominal film one can say that the spleen was cer- 
tainly enlarged. There is an indefinite shadow of 
calcification overlying the left kidney, which is 
possibly outside the kidney. The bones of the lum- 
bar spine and pelvis' show no degenerative changes 
or evidence of multiple myeloma. 

pR. Lerman: There are two places where the 
evidence points to the presence of infection. One is 
the kidney pelvis, the substance of the kidney or the 
tissues around the kidney. Such an infection, with 
resulting thrombophlebitis, could have accounted for 
pulmonary emboli. The other locus of infection is the 
gall bladder. There were, however, no localizing signs 
jn the region of the gall bladder. Another possibility 
is repeated emboli from the thrombosed femoral vein. 
Although this is unlikely because of the bilateral 
femoral-vein ligation, there is a possibility that the 
thrombus extended beyond the point of ligature, 
continued to throw' off emboli and thus produced 
. pulmonary infarcts. In any case the x-ray findings 
be explained either by repeated pulmonary 
infarcts or by terminal bronchopneumonia. They 
certainly do not suggest metastases. 

. ~ have to conclude that this patient had an 
mfection cither in the kidney or in the gall bladder, 
°r m both, but I do not know what type of infection. 

J. H. Means: I thought the chills were im- 
pressive. I wondered if he could have had a staphy- 
°coccal pyemia, with abscesses in the kidney, liver 
an elsewhere. The negative blood cultures do not 
^ c the diagnosis. 


Dr. Fletcher H. Colby: Where was the primary 
focus ? 

Dr. Means: I do not know. 

Dr. James B. Ayer: You did not say anything 
about the Parkinsonian feature. Does it fit in? 

Dr. Lerman; No, except for the fact that the 
patient was very sick. 

Clinical Diagnoses 

Pyelonephritis. 

Hepatitis. 

Bronchopneumonia. 

Dr. Lerman’s Diagnoses 

Renal infection (? type)? 

Cholecystitis ? 

Portal cirrhosis. 

Arteriosclerotic heart disease. 

Pulmonary infarction. 

Anatomical Diagnoses 

Pulmonary tuberculosis. 

Miliary tuberculosis of liver, spleen, kidney, and 
bone marrow. 

Portal cirrhosis of liver. 

Mycotic aneurysm of sinus of Valsalva (tuber- 
culous). 

Pathological Discussion 

Dr. Benjamin Castleman:T1us man was a puzzle 
on the surgical ward, and the surgeons called in the 
medical men frequently to see if they could find out 
the cause of the prolonged fever. The surgeons be- 
lieved that the cause of the fever had nothing to do 
with the fracture. 

At autopsy, we found both lungs expanded and 
almost completely solid. On section, numerous 
small cavities that looked like broken-down abscesses 
were seen. It was thought that the disease was a 
diffuse bronchopneumonia with secondary abscess 
formation. Another interesting finding was in the 
aorta. Just above the aortic valve there was a tear 
in the intima with the formation of an aneurysm into 
the sinus of Valsalva. The aneurysm measured 3 cm. 
in diameter and had not ruptured. 

Micioscopic examination of the lung showed that 
this man had an acute diffuse tuberculous process 
throughout the lungs — a tuberculous pneumonia. 
He also had miliary tuberculosis of the kidneys, liver 
and spleen. The aneurysm in the aorta proved to be 
a mycotic ancurj'sm due to tuberculosis, a very 
unusual occurrence. In addition to miliary tuber- 
culosis, the liver showed evidence of an old portal 
cirrhosis. We were unable to find any evidence of 
pernicious anemia as Dr. Lerman predicted; there 
were large amounts of hemosiderin in the marrow 
spaces, as well as miliary tubercles, but no evidence 
of red-cell hyperplasia. 
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Dr. Coley: I was not here for the first part of this 
discussion, but it is interesting that, although the 
history states that the urinewas negative, the patient 
had renal tuberculosis. In my experience in the past 
ten years I have never seen a case of renal tuber- 
culosis that did not show albumin in the urine. 

Dr. Castleman; This was miliary tuberculosis, 
which I judge developed in the kidneys during the 
last two months of his stay. It was not a primary 
renal tuberculosis. 

Dr. Lerman: Was there any evidence of recent 
hepatic disease? 

Dr. Castleman: No, with the exception of the 
tuberculosis. 


CASE 30092 
Presentation of Case 

A fifty-nine-year-old unemployed painter entered 
the hospital because of anorexia. 

The patient had never been a “big eater.” About 
five months before entry, however, he gradually lost 
his appetite so that he eventually ate ‘/almost 
nothing.” For a few weeks before entry his daily 
diet had consisted entirely of an eclair and one or two 
glasses of milk. Two months before admission he 
began to have a sensation of generalized abdominal 
pressure, which occurred two or three times daily, 
lasted one hour and was most severe in the morning. 
Two weeks prior to entry he began to have a strange, 
sharp precordial pain every two hours; this lasted 
five or ten minutes, and was relieved by eating and 
eructation and to a lesser degree by alkalies. He be- 
came progressively weaker, and for the week preced- 
ing entry had been so shaky that he fell when walk- 
ing. He had been constipated for months, having 
had only two bowel movements weekly. The last 
bowel movement was one week before admission, at 
which time he thought that he recognized food eaten 
in the morning. He had had no abdominal pain, 
nausea, vomiting, hematemesis, melena, fever, chills 
or urinary symptoms. He had lost 40 pounds of 
weight since the onset of his illness. 

Physical examination showed a pale, emaciated 
man who looked older than his stated age. Exami- 
nation of the heart and lungs was negative. The 
abdomen was scaphoid. There were no masses, ten- 
derness or spasm. The liver and spleen were not 
palpable. The lower poles of the kidneys were pal- 
pable. The cecum and sigmoid were felt and appeared 
normal. Rectal examination was negative. 

The blood pressure was 13S systolic, 56 diastolic. 
The temperature, pulse and respirations were normal. 

Examination of the blood showed a white-cell 
count of 19,100, with 76 per-cent neutrophils. The 
hemoglobin was 8 gm. The urine was negative. The 
stools were guaiac negative. The blood protein was 
4.8 gm. per 100 cc. A blood Hinton test was negative. 


A gastrointestinal series showed a normal esopha- 
gus. The fundus of the stomach was not well visual- 
ized. A small amount of barium appeared to pass 
backward into the fundus, but the upper portico 
seemed to be filled by a rather smoothly demarcate! 
mass. Within the mass there was a peculiar round 
air shadow, but that portion could not be filled with 
barium. A localized bulge of the diaphragm to 
seen in the region of the mass. Study of this area, 
however, was difficult because of the patient's 
emphysema. The remainder of the stomach and the 
duodenal cap were not remarkable. In about two 
and a half hours barium was seen in the transvetse 
colon. 

A gastroscopy on the twelfth hospital day showed 
the mucosa of the body of the stomach'to be some- 
,what pale but not definitely atrophic. Close to the 
cardiac orifice, and extending into it, was a rather 
smooth, rounded mass measuring 5 cm. in diameter; 
there was no evidence of ulceration. 

The patient was given two transfusions of 500 cc 
of blood each, and an operation was performed or 
the thirteenth hospital day. 

Deferential Diagnosis 

Dr. Edward Hamlin, Jr.: I think it is fair to sa; 
that the abnormal laboratory findings were due t 
cachexia. The patient had eaten nothing but eclat: 
for a long time, and there is no reason why he shorn 
not be anemic, and have a low blood protein as wet 
On the other hand, he may have had loss of blow 
Since Dr. Benedict is here, I wonder if he coul 
enlarge on the gastroscopic examination. 

Dr. Edward B. ^Benedict: I said that no nice 
ation was “visible.” I could not see around tl 
tumor. Furthermore, I said that there was a Bloc 
clot hanging from the lower margin of the tumor. 

Dr. Hamlin: That is of considerable interest, 
tried to imagine a gastric tumor without ulceratic 
and with air in the center, and that led me to won 
whether a lipoma could show increased radiance t 
might be mistaken for air. Dr. Benedict’s visual’ 
ation of a hanging blood clot makes that extreme 
unlikely. 

Dr. Laurence L. Robbins : This spot film perha 
shows the lesion to the best advantage. Norma !y 
we should expect to see the fundus of the stomac 
extending backward in this region. Here we fin a 
relatively smooth mass that apparently , 
greater portion of the fundus. Incidentally, this is a 
place that is particularly difficult for a gastfoscop 15 
to see. The air shadow is present on several n mS > 
but at no time were we able to get any barium mt° 
it. The statement is made in the record that t ® 
examination of the area was difficult because o 
emphysema. That is simply because this area i 
beyond the reach of palpation, and to determine! t ie 
changes we like to make use of the diaphragm- rfll ° 
patient had so much emphysema that the diaphr a S tTI 
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^ did not move well, and the examination was diffi- 
' l cult, but I think that there was a tumor. 

Dr. Hamlin: From an academic point of mcw is 
r there increased radiance in lipoma of the stomach? 
- r Dr. Robbins: I have never seen one, but I think 
there should be if bpomatous tissue is surrounded by 
'1* barium or by tissue with the density of water, such 
k" as mucous membrane, muscle and so forth. 

L f Dr. Hamlin: I must try to determine what t>pe 
of gastric tumor this was. It obviously does not 
££ seem to have been a typical carcinoma of the stomach 
k because of its location and also because of its appear- 


case, although we did not give much weight to either 
diagnosis because of the absence of any real evidence 
of bleeding except microscopically. In my experi- 
ence many of the patients with leiomyosarcoma have 
had massive hemorrhage. 

A transthoracic incision was made As soon as the 
diaphragm was visualized it was obvious that we were 
dealing with a carcinoma that had invaded a large 
portion of the central tendon of the diaphragm. A free 
portion of the diaphragm near the costal margin was 
incised and the abdomen opened A massive tumor 
arising in the stomach and invading the spleen and 



* 

✓ ance by x-ray and by gastroscopy. Was it malignant 
i ° r "[as it one of the rare benign forms of tumor ? 
C Idiotically, it is more likely to have been malignant 

✓ furthermore, the fairly short history and the age of 
f me patient suggest a malignant tumor. 

f lam not going to go through the various types of 
tumor that can be found in the stomach. Leiomyoma, 
bromyoma and sarcoma are the most likely ones in 
< that portion of the stomach under these circum- 
. fences. The fact that an air shadow was present 
indicates in all probability a small fistulous tract from 
’ 1 ^, Cen ^ er of the tumor to the interior of the stomach 

t f n di as Dr. Allen has pointed out on occasions, that 
53 almost pathognomonic of the leiomyosarcomatous 
type of lesion. I shall leave it at that. 
a ^ ICI,ARI> H. Sweet: We considered lymphoma 
• atl< ^ leiomyosarcoma as possible diagnoses in this 


the tail of the pancreas was found. At first it seemed 
almost impossible to remove this growth because of 
its invasion of diaphragm, spleen and pancreas, but 
it was finally decided that an attempt was worth 
while. As a result we completed the operation suc- 
cessfully, after having resected a large portion of the 
stomach with a piece of the diaphragm attached, the 
spleen, the left adrenal gland and about half the 
pancreas. Restoration of continuity was carried out 
by performing an esophagogastric anastomosis. The 
patient made a good recover)’ and has since left the 
hospital. 

Clinical Diagnosis 
Carcinoma of stomach. 

Dr. Hamlin’s Diagnosis 
Leiomyosarcoma of stomach. 
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Anatomical Diagnosis 

Adenocarcinoma of stomach, with extension into 
spleen, pancreas and diaphragm. 

Pathological Discussion 

Dr. Ronald C. Sniffen: As Dr. Sweet has indi- 
cated, the description of this specimen is like a sum- 
mary of the abdominal cavity in Gray's Anatomy. 
A 2-cm. segment of the esophagus was resected, a 
portion of the stomach and pancreas, the spleen, the 
left adrenal gland and a section of diaphragm. 


The tumor lay high on the left wall of tl 
ach and was approximately 4 cm. in diam< 
rather nodular; in its center there was a wid 
This crater penetrated the tumor and led 
into the spleen (Fig. 1), which was adheren 
stomach and almost entirely replaced by tu 
addition the neoplasm had invaded the pancr 
surrounded the adrenal gland and had irr 
itself on the diaphragm. 

Microscopically it was a Grade II adc 
noma that had arisen from the gastric' muct 
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COMPULSORY HEALTH INSURANCE 

Two articles appearing elsewhere in this issue of 
die Journal deserve careful and thoughtful reading. 
In one, Mr, I. S. Falk, director of the Bureau of 
Research and Statistics, Social Security Board, 
dearly and simply outlines the principles and philos- 
ophies that have been responsible for the Wagner- 

Murray-Dingell Bill. In the other, Dr. Nathaniel 

^ ’ Taxon, director of the Massachusetts General 
hospital, discusses the pros and cons of compul- 
SOr ) health insurance, and makes an appeal for the 
utilization of existing agencies for the provision of 
medical care if compulsory insurance is judged to 
he necessary. 

s Pi te of the remarkable advances of American 
medicine, there is no doubt that many people of this 


country either lack facilities for medical care or re- 
ceive poor medical care; on the other hand, the num- 
ber is undoubtedly lower than that claimed by the 
groups that favor a radical change. The fact that, 
by and large, the mortality rates for specific diseases 
are as low in the United States as in any other coun- 
try of the world is no guarantee that medical and 
hospital practice is perfect. As previously com- 
mented on editorially , 1 the health of the Nation is 
largely influenced by many nonmedical factors — 
decent wages, a high standard of living, un- 
surpassed educational facilities, excellent means of 
transportation and well-endowed and well-adminis- 
tered charitable organizations. To disregard these 
influences and to argue that medical and hospital 
practice is beyond criticism is plain stupidity, and 
one of the reasons why the attitude of many phy- 
sicians and professional organizations toward the 
problems of medical care has received little sym- 
pathy from certain laymen and physicians who are 
more keenly aware of the actual state of affairs. On 
the other hand, there seems to be little excuse for 
radical experimentation, with the adoption of an 
entirely different scheme of medical and hospital 
practice. As aptly stated in Hospital Progress* 
“Has the present system proved so inefficient, so 
hopelessly useless, so economically unsound, so pro- 
fessionally barren, as to make it necessary, if we 
must remedy the alleged shortcomings of our present 
system, to appeal to an incredibly different pattern 
of medical care?” 

Every effort should be made to improve the health 
of the Nation, but the present system of medical and 
hospital care need not be discarded to accomplish 
this ideal. The process should be one of evolution, 
not one of dissolution. Organizations offering volun- 
tary insurance have traveled far in the last five or 
ten years, and those under the control of physicians 
and hospital administrators assure a quality of serv- 
ice that can never be duplicated by a scheme in 
which bureaucracy and politics play essential roles. 
Certainly, the principles embodied in the letter sent 
to all congressmen from New England by their 
respective medical societies 1 deserve careful con- 
sideration. If compulsory insurance ever becomes 
necessary, it should be at the state level, since con- 
ditions in different parts of the country* arc so vari- 
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Anatomical Diagnosis 

Adenocarcinoma of stomach, with extension into 
spleen, pancreas and diaphragm. 

Pathological Discussion 

Dr. Ronald C. Snitfen: As Dr.- Sweet has indi- 
cated, the description of this specimen is like a sum- 
mary of the abdominal cavity in Gray’s Anatomy. 
A 2-cm. segment of the esophagus was resected, a 
portion of the stomach and pancreas, the spleen, the 
left adrenal gland and a section of diaphragm. 


The tumor lay high on the left wall of thestom- 
ach and was approximately 4 cm. in diameter and 
rather nodular; indts center there was a wide crater 
This crater penetrated the tumor and led directlj 
into the spleen (Fig. 1), which was adherent to the 
stomach and almost entirely replaced by tumor, In 
addition the neoplasm had invaded the pancreas, had 
surrounded the adrenal gland and had implanted 
itself on the diaphragm. 

Microscopically it was a Grade II adenocarci- 
noma that had arisen from the gastric mucosa. 
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OBITUARY 

ROY DENNIS HALLORAN 
r 1894-1943 

The death of Roy Dennis Hatloran has taken from 
r the neuropsychiatric section of the medical profession 
of this state and of the country an eminently capable 
man in the most productive period of his life. His 
death is a great loss for this state in particular, for he 
‘had contributed much in broadening the ideas on the 
."hospital care and treatment of those who are men- 
.tally ill. No doubt were he to have lived and to ha\ e 
resumed his professional activities in Massachusetts, 
a great deal more could have been expected from him. 

’ Dr. Halloran was born in Cambridge, Massachu- 
setts, on August 4, 1894. He received his secondary 
education in the Boys’ High School, Brooklyn, New 
York, and his A.B. degree cum laude from Dart- 
' mouth College in 1917. He received his M.D. degree 
’ from the College of Physicians and Surgeons, 
Columbia University, in 1920. After two years’ in- 
ternship in the Newark City Hospital he entered the 
field of psychiatry and became assistant physician 
and then senior physician at the Boston State Hos- 
pital. In 1928, he was appointed assistant super- 
intendent of that hospital, where he combined 
clinical psychiatric work with research. Under 
guidance of Dr. James V. May, then superintendent 
of the Boston State Hospital, he developed into a 
capable clinical psychiatrist and an efficient ad- 
ministrator. From 1925 to 1933, he actively par- 
ticipated in research work carried at the Research 
Department of that hospital/ under the guidance of 
Dr. Abraham Myerson, with whom he published 
several important papers. Their technic for obtain- 
,n B blood from the internal jugular vein and internal 
carotid artery was a particularly outstanding con- 
tribution, for it offered a new method for the study 
°f cerebral metabolism in nervous and mental 
diseases. This method became widely known and 
served as a basis of important contributions in this 
country and abroad. In 1929 he was appointed 
assistant to the Commissioner of Mental Diseases, 
in 1933 became the first superintendent of the 
Metropolitan State Hospital, then in the process of 
construction and organization. During the nine 
years of his superintendentship he not only applied 
to this institution the high standards of psychiatric 
hospital administration for which our state has a 
0n 8‘Standing and countrywide reputation, but with 
courage and energy broadened the functions of the 
state psychiatric hospital as a center of research and 
teaching in the care and treatment of the mentally 
V ^ 1US » designed and developed at the hospital 
the Medical and Surgical Centre of 400 beds as a 
complete general-hospital unit, which was approved 
y the American College of Surgeons in 1936. This 
Was the first medical and surgical unit of a state 
r P$} chiatric hospital to be approved in New England. 


He developed a patients* library as a special depart- 
ment under a trained librarian, not merely as a 
diversional facility but as a part of the program of 
psychotherapy, the reading material being selected 
in accordance with the special psychologic require- 
ments of each patient. He made special efforts to 
break the wall of psychologic and social isolation of 
the patients under prolonged treatment at the hos- 
pital. The theatricals and garden parties, and the 
exhibits of the patients’ paintings, carvings and 
crafts held annually at the Metropolitan State Hos- 
pital, were favQrably noted by the general press. He 
possessed outstanding abilities as a team builder and 
maintained high standards of morale and interest 
among the staff and employees of the hospital. In 
1^36, under the impetus of the establishment of the 
American Board of Neurology and Psychiatry for 
the certification of specialty, he organized post- 
graduate seminars in this branch of medicine. These 
have been held annually ever since and close to four 
hundred physicians — members of the staffs of 
psychiatric state hospitals and practitioners in 
Massachusetts and the adjoining New England 
states — have availed themselves of this educational 
opportunity. The seminars' showed in a practical 
way how the teaching facilities of a state hospital 
can be effectively integrated with the teaching pro- 
grams of university centers and medical schools to 
the advantage of large groups of physicians and stu- 
dents. Under his direction, the lectures of the 
seventh seminar, held during the fall and winter of 
1941-1942, were transcribed and published in three 
volumes, each cox’cring the lectures of one of the 
three semesters: “Military Neuropsychiatry,” “Gen- 
eral Psychiatry” and “Genera! Neurology.” The 
Collected Lectures^ privately published at the Metro- 
politan State Hospital, have become widely known 
and are in great demand by young members of the 
profession, especially those who arc in military serv- 
ice. He himself contributed much as a lecturer on 
administrative and clinical psychiatry at the semi- 
nars and as professor of clinical psychiatry at Tufts 
College Medical School. 

In August, 1942, Dr. Halloran was called to take 
charge of the Neuropsychiatry Branch of the 
Office of the Surgeon General, being commissioned 
as a colonel in the Army of the United States. He 
accepted this call as a matter of duty to his country 
but hoped to return to the Metropolitan State Hos- 
pital after the war and to continue the work that he 
loved so much. While in Washington, he performed 
the difficult task of organizing the neuropsychiatric 
service of the Army during mobilization on an un- 
precedented scale. To his duties in military sen ice, 
as usual, he gave all of himself. He died of a coro- 
nary occlusion on November 10, 1943, and was buried 
in the Arlington National Cemetery. 

Dr. Halloran was a member of the American 
Medical Association, a fellow of the American 
Psychiatric Association and a member of the Amer- 
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ican Hospital Association. He was president of the 
New England Society of Psychiatry in 1940-1941, and 
president of the Massachusetts Occupational Ther- 
apy Association for two terms, 1939-1940 and 1940- 
1941. In 1938, he was representative from New 
England at the Conference on Behavior Problems of 
School Children in Washington, D. C. In 1939, he 
was a delegate of the Department of Mental Health 
at the American Psychiatric Convention. In 1940, 
he was member of a civil-service panel for the selec- 
tion of a hospital superintendent in Rhode Island. 
He was a member of the Dartmouth Alumni Asso- 
ciation and the University Club of Boston, as well 
as president of the Belmont Rotary Club in 1940- 
1941. He belonged to Sigma Phi Epsilon, Alpha 
Kappa and Gamma Alpha fraternities. 

P.I.Y. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

BARRY — Thomas A. Barry, M.D., formerly of Boston, 
died August 4, 1943, in the service of his country. He was in 
his thirty-fifth year. 

Dr. Barry received his degree from Tufts College Medical 
School in 1936. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 

His mother survives. 


CLARKE — Willis E. Clarke, M.D., of West Somerville,, 
died February 23. He was in his fifty-seventh year. 

Dr. Clarke received his degree from Tufts College Medical 
School in 1912. He was on the staff of the Cambridge City 
Hospital and Tufts College Medical School and was a lecturer 
for many years at the Boston Dispensary. Dr. Clarke 
specialised in diseases of the ear, nose and throat. He was a 
member of the Massachusetts Medical Society and the 
American Medical Association. 

Two brothers and a sister survive. 


SPELLISSY — Frank T. Spellissy, M.D., of Marlborough, 
died February 4. He was in his forty-ninth year. 

Dr. Spellissy received his degree from Tufts College Medical 
School in 1919. He was a member of the staff of the Marl- 
borough Hospital and a member of the Massachusetts Medical 
Society and the American Medical Association. 

Two brothers survive. 


WAR ACTIVITIES 

INDUSTRIAL HYGIENE 

“Fumes Fell 38 Workers” 

Such were the headlines in all the Boston papers on Decem- 
ber 11, 1943, when, according to the newspaper accounts, 38 
women employed at a Cambridge plant had fallen uncon- 
scious from a mysterious gas. 

Investigation by members of the staff of the Massachusetts 
Division of Occupational Hygiene revealed that the “mys- 
terious gas” was carbon monoxide and that, of the 38 workers 
affected, only 8 required hospitalization for a single night. 
There were.no fatalities or apparent sequelae. Atmospheric 
contamination with carbon monoxide occurred from the use 
two brazing furnaces and a combustion chamber in which 
illuminating gas was reduced to a mixture of carbon dioxide 
8 per cent, carbon monoxide 12 per cent, and nitrogen 80 
per cent. A leak was found around the sight glass of the com- 
bustion chamber, but the primary cause of the poisonings 
was the breakdown of a ventilating fan. ' 

The plant was immediately shut down, and the furnaces 
were run experimentally at night. Within one hour, concen- 


trations in excess of 100 p.p.m. were.found with a temponn 
16-inch fan in operation; twenty minutes after the fan wu 
stopped, concentrations in the workroom reached 280pp, a 
Steps instituted to prevent a recurrence included mote si: 
quate exhaust ventilation, a carbon monoxide alarm s:i 
segregation of the furnaces from the main workroom. 

The moral of this story would seem to be that a situatba 
involving an extremely “close call’’ for a sizable group cl 
workers might at any time be duplicated in many planish 
Massachusetts and other states, and that operations such n 
the one in question call for more attention than they ht< 
been getting. — Reprinted from Industrial Hygi/r.t fc 
Letter (January, 1944). 


MISCELLANY 

NOTES 

On February 28, Dr. Richard P. Strong, formerly protenc 
of tropical medicine at Harvard Medical School and at preset 
director of tropical medicine at the Army, Medical Schoo 
Washington, D. C., was awarded a medal and an honorariu: 
by the American Foundation for Tropical. Medicine in rcco; 
nition of his distinguished service in tropical medicine. Tt 
awards were made possible by a recent gift to the Foundatic 
from the Winthrop Chemical Company, and will subsequent 
be given periodically for outstanding contributions in it 
field of tropical medicine, the medal to be known as tl 
Richard Pearson Strong Medal. 


The Trustees of Boston University have announced th; 
Dr. Charles F. Branch, professor of pathology, has bei 
appointed dean of Boston University School of Medicine, t 
will assume his new duties immediately, and succeeds L 
Bennett F. Avery, who recently resigned to become directs 
general of public health in Iran. Dr. Branch has held a tcac 
ing position in the medical school for the past eighteen yeai 
and has been professor of pathology since 1932. 


CORRESPONDENCE 

SIGNED VERSUS UNSIGNED BOOK REVIEWS 

To the Editor'. For many.ycars I have had an interest in bo 
reviews iru, medical journals. As a younger man not ml 
quently I wrote book reviews for the predecessor of the Jourr. 
the Boston Medical and Surgical Journal', in later years 1 * 
been at the other end of the book-review problem, reao! 
reviews of my own publication^. In each capacity l.na 
thought that signed reviews were preferable to anonyiw 
ones, , ., 

A book review can be a real contribution to medical Me 
ture in its style and content; not infrequently this actus 
happens with reviews in the field of general literature, 
but natural that, if one carefully reads a book and then ai 
and comprehensively discussesjts contents, he will like to 
credit for his work by his identity’s being known. 4° rca 
that the medical reading world is going to see who wrote 
review seems to me calculated to stimulate a reviewer tom 
a greater effort to produce something that, will be a creun 
the writer and to check any tendency to careless re y.'. e f’ 
It is my belief that a plan of having signed reviews will 
to the work more capable reviewers. As a reviewer i s 
have preferred to have my name appear. . * 

As an author my experience has been that reviews arc 
helpful toward better subsequent editions, and that this is 
of. the important usefulnesses of a book review, the o 
being to indicate to the reading public the content oi 
book and its quality as a guide to the desirability of tts f 
chase. With reviewers, including critical ones, I “ avC j„. 
had both delightful and extremely helpful corrcspon 
So I like to know to whom to write. Journals that pn 
unsigned editorials often say they will forward your 1c ■ 
the reviewer and so allow you to have the advantage i 
might come from correspondence with the reviewer, 
tried this; either my letter remained unanswered, or the an 
from the anonymous reviewer somehow did not seem to i 
the satisfactory results that came from correspondence 
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*' a known reviewer, with whom you talked by letter as man 
to man. 

i Usually It is said that the anonymous reviewer is freer to 

- criticize. That may be true, but it has not been my experi- 
* cnee, for, by and large, signed reviews of my books have been 
” just as critical as the anonymous ones, possibly even more so. 
s My reviewers have not appeared to be afraid to be critical, 
t and their criticisms have helped me, particularly when, by 

- correspondence, I obtained elaboration of the criticism toward 
c a better understanding of it on my part and in addition, what 
, 'has been very helpful, numerous criticisms that had not been 
*i included in the published review’. For the author I think 

signed reviews are a greater help than the unsigned. 

I take it that the chief object of a book review is to be a 
, help in the selection of books to purchase. Certainly, if the 
reader is aware of whose opinion he has seen, that opinion will 
carry increasing weight in proportion to the position in the 
medical world held by the writer of the review. It is my belief 
that in general a higher-grade medical man can be obtained to 
„ write signed reviews and that this type of man is entirely 
willing to say what he thinks of a book and less apt to be 

- fubomcly uncritical of a book deserving condemnation rather 
, than praise. 

It seems to me that the policy long practiced by the 

- Journal is not conducive to obtaining reviews of so high a 
grade of excellence or so helpful to readers and authors as 
would come from having signed reviews. Anyhow, why not 
try the other way for a while to see whether or not it is a better 
way rather than, without trial of the other way, persist in the 
present practice? If it does not seem preferable after a few 
months of trial, then return can be made to anonymity. 

Henry A. Christian, M.D. 

20 Chapel Street 
Brookline, Massachusetts 


MIDDLESEX UNIVERSITY 
SCHOOL OF MEDICINE 


To the Editor : I am sure your readers are glad that the 
secretary of the Society has made public in your columns “the 
CX j Ct P° Vlc .y Copied by the Council on Medical Education 
and Hospitals of the / * . 1 * *-**-- with 

regard to students from ■ ’ ■■ ■ • ’■ ■ being 

ac f*Pted by approved h , • ’ • ” 

They may perhaps be interested in a statement which 
makes clearer than anything I have seen published some of 
the conditions under which this policy was formulated. 

June, J942, I requested permission of the Council on 
Medical Education and Hospitals to make representation 
l n Person to it, concerning the question of penalizing action 
ny the Council, in the case of a hospital approved by it if such 
hospital accepted as clinical clerks students from a school not 
approved by the Council. I had been told by a number of 
nospitals that they could not accept Middlesex students 
because the American Medical Association would not ap- 
prove, but I hpd found by the spring of 1942 no authoritative 
the^lf 0 ° r statement supporting the contention of 

Passion was granted to me and at the meeting in Atlantic 
* r°ld the Council briefly what I had been doing in 
assachusetts about substandard medical education and 
*r C j ,a 'Jy what I had undertaken to do at Middlesex, and. I 
.fl 06 ?*' 00 t0 which I have referred, namely, “Will 
# e ~ ounc > > l withdraw approval of a hospital approved by it 
» r i training of interns if such hospital accepts as clinical 
c i.7* 1 , e students from a school not approved by the Council ?” 
an* * ctter from the Council, dated June 7, 1942, did not 
^ .9 Ues ri°n hut contains the following sentence, 
c Council did not feel justified in offering any approval 
w encouragement in connection with your efforts, but 
T 1 *•! 4 V a,t interest any further report.” 
r,,J j the matter before the president (or maybe it was the 
P ident-elcct) of the American Medical Association. He 
... in substance, “At least you are entitled to an answer to 
ur question.** So I wrote again, referring to what I called 
misunderstanding.” The reply, dated June 19, 1942, 
fwdsm pan as follows! 

I am sorry if any misunderstanding has resulted from 
hi! of June 7, In connection with the approy 3 * of 
s P»ta!s for internships, the hospitals deal individually 


with the Council on Medical Education and Hospitals. 
As you fully realize, conditions vary greatly in the different 
hospitals and many of them are approved or removed from 
the list temporarily because of certain conditions existing 
at a specific time. The interest of the Council in this con- 
nection is solely the maintenance of a satisfactory educa- 
tional program for the .training of interns. 

Hence if a hospital maintains such satisfactory standards 
the Council tvould not consider it within its field to decide 
whether or not it should accept students from any medical 
school as clinical clerks. . . . 

Because of the possibilities of misunderstanding and 
because of the varying conditions existing in hospitals 
approved for internships, together with the responsibilities 
of the Council in the field of undergraduate medical educa- 
tion, the Council did not feel justified in making any 
general overall statement. 

In spite of this disclaimer on the part of the Council, that 
answer sounds like a statement of policy. But it seems to 
have been in some respects not the right answer as is shown # 
by the statement of the “exact policy of the Council” pub- 
lished in the January 20 issue of the Journal. I have been 
informed by tne secretary of the Council that this policy was 
adopted on November 7, 1943. 

It is the paragraph which I have quoted from the letter of 
June 7, 1942, which is most significant as indicating the back- 
ground of the discussion. It is so important that I quote it 
again, “The Council did not feel justified in offering any ap- 
proval or even encouragement in connection with your efforts/’ 
What are my efforts? For eleven years as secretary of the 
Board of Registration in Medicine my efforts had been 

• « » .1 «• »__*• - - t L J J . ]•-_ I 1 , 


School of Medicine to continue my efforts by attempting to 
improve that particular school. 

It is not necessary to explain why I had not asked the 
approval or encouragement by the Council for my efforts 
except to point out that my own conscience was clear, to me 
a deciding factor. 

If the justification for the existence of the Council is thtir 
effort to improve medical education, why their disclaimer as 
to “approval or even encouragement”? The principles on 
which my proposed action was to be based are highly orthodox, 
although I hope that some novel practices may be introduced 
in the course of time. Why, then, could no approval or even 
encouragement of efforts be offered? 

But there the record stands. “The Council did not ftfcl 
justified in o" " 

connection w 
education. F 
illuminating, 
one to think furiously.” 

Stephen Rushmore, Dean 
Middlesex University School of Medicine 
Waltham 54, Massachusetts. 


BOOK REVIEWS 

The Compleat Pediatrician: Practical , diagnostic, therapeutic 
and preventive pediatrics. By Wilburt C. Davison, D.Sc., 
M.D. Fourth edition. 8 ft , cloth, 256 pp. Durham, N. C.: 
Printed by Seeman Printery for Duke University Press, 1943. 
{$3.75 by check with order, or $4.00 on credit. 

This fourth edition differs little from previous editions, 
having been merelybrought un to date so far as is possible 
with rapidly advancing medical information. 

One’s first impression on examining a book of this sort is 
one of bewilderment and helplessness. When, however, one 
has mastered the method ol searching for information, the 
original emotion changes to one akin to awe that so much 
valuable, utilizable, up-to-date information is so readily 
available in such a small volume. In particular, there are 
many accurate and valuable tables, which not only include 

growth and " ■ * •* *"*”* 

diagnosis. • ■ • • 

each group ■ ■ ■ • 

practicing physician, . 

In the reviewer’s opinion the chief worth of this remarkable 
volume lies in its value as a book of reference to the student 
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and intern and to the general practitioner who may be con- 
fronted with pediatric problems. 


Burns, Shock, Wound Healing and Vascular Injuries. Pre- 
pared under the auspices of the Committee on Surgery, Divi- 
sion of Medical Sciences, National Research Council. Military 
Surgical Manual V. 8°, cloth, 272 pp., with 20 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1943. 
$2.50. 

The present war has brought into the armed services certain 
doctors who are ill equipped to deal with wounds and their 
many complications. The spread of specialization has made 
it impossible to recruit the large number of men who are 
needed and at the same time qualified to deal with war 
wounds. In the interest of efficiency, standardization of 
front-line and base-hospital practice is essential. The two- 
fold purpose of instructing the less experienced and of unify- 
ing practice among various units is well served by the military 
surgical manuals published by the National Research Council. 

The volume on burns, shock, wound healing and vascular 
injuries is compiled by experts. It is thorough, concise and 
intensely practical. The keynote of tke articles is proper 
treatment given early. Thus in severe burns the use of skin 
grafting is begun early; in shock, replacement therapy com- 
mences with the suspicion of shock; and in wounds, debride- 
ment is used within a few hours after injury. 

Some of the problems discussed have not received their 
final solutions. The surface treatment of burns remains jn 
a chaotic state. After outlining many measures of treatment 
the authors state: 

It would be simple if one could be dogmatic and advise the use of one 
method, for example application of tannic acid, in treatment of all 
burns. However, it is now evident that it is unwise to try to apply any 
one method to burns of all degrees in all anatomic situations Many 
other factors enter into the choice of local treatment. These include 
the availability of materials, time and space for certain of the methods, 
duration of time injury and so on. . . % Further experience may change 
the indications but possibly not the details of procedure of these methods. 

The chapters on shock and fluid replacement are necessary 
for the war surgeon but contain much the same materia^ as 
any recent volume on surgery. The chapter on skin grafting 
for contractures following burns is itself worth the price of the 
book. It is brief and yet has such a wealth of detail that one 
not widely experienced in plastic surgery can easily follow 
the procedures described. It will be of great interest to any- 
one doing general or plastic surgery. 


Allergy. By Erich Urbach, M.D. With the collaboration of 
Philip M. Gottlieb, M.D. 4°, cloth, 1073 pp., with 395 illus- 
trations and 59 tables. New York: Grune and Stratton, 
1913. $12.00. 

This book covers the subject of allergy from almost every 
viewpoint and is really an encyclopedia on the subject rather 
than a textbook. The author presents in considerable detail 
the story of allergy from its genesis to the present and covers 
it in a most interesting and readable manner. The author 
in the preface states that he has attempted to give an im- 
partial presentation of the conflicting views on controversial 
questions. He has succeeded admirably and presents his 
facts concisely and clearly. 

The book is primarily one for the allergist, although certain 
chapters will have considerable interest for the general prac- 
titioner and specialists in other fields. Chapter 2, dealing 
with the basic principles of aliergy, clarifies many of the dif- 
ficulties of those unacquainted with the theories of this con- 
dition. This chapter and Chapter 19, devoted to the allergic 
diseases of the upper respiratory tract, should be valuable 
reading for most practitioners of medicine. One of the most 
interesting chapters is Chapter 23, which deals with allergic 
skin diseases, conditions that surely confront every physician, 
whether he is a general practitioner or specialist, sometime 
during his career. The facts in this chapter are presented 
with clearness, and the illustrations add considerably to the 
value of the text. In itself it constitutes a textbook that may 
well be read with profit by anyone seeking knowledge on the 
complex problems of allergic skin diseases. 

Taken as. a whole, although a bit unwieldy in size and 
toluminous in text, the book is a valuable contribution to the 
study of allergy and to the practice of this specialty. It cer- 
tainly will be a desirable addition, to the. library of every prac- 
ticing allergist and will earn a place for itself as a reference 
nook in the library of the general practitioner. 


Body Poise. By Walter Truslow, M.D. 8°, cloth, 312 p 
with 96 illustrations. Baltimore: The Williams and IVilli 
Company, 1943. $4.50. 

The writer has produced a useful treatise on physical edu 
tion. The anatomy and kinesiology involved in maintain! 
good poise of the body is described in detail. There are help 
chapters on static disabilities of the feet, on the recording a 
treatment of faulty posture and on lateral curvature of i 
spine. Various sports are analyzed in relation to postt 
This book concludes with a glossary of anatomical terms 
aid those unfamiliar with the nomenclature. This h 
should be of value to the physical educator and to 
physiotherapeutist. 


A Manual of Clinical Therapeutics: A guide for student: i 
practitioners. By Windsor C. Cutting, M.D. 12°, clt 
609 pp. Philadelphia and London: W. B. Saunders Compa 
1943. $4.00. 

This is a compact, complete manual on treatment _ea 
applicable to the care of disease in its wide range. It is ’ 
set up, and is based on the clinical and teaching experie 
of the author at Stanford., London and Johns Hopkins, 
can be highly recommended as a textbook on clinical then 


Essentials of Syphilology. By Rudolph H. Kampmcier, h 
With chapters by Alvin E. Keller, M.D., and J. Cyril Pi 
son, M.D. 8°, cloth, 518 pp., with 87 illustrations aw 
tables. Philadelphia: J. B. Lippincott Company, 1943.# 

This text presents all that its author claims. It is at 
cellent presentation of the concept of syphilis as a systi 
disease. It stresses the value of complete history-taking 
thorough physical examination, and emphasizes whal 
syphilologists have learned by experience — • namely, th 
clinical diagnosis must be supported by darkfield or sero 
evidence of syphilis. 

The reviewer believes that careful study of the ch 
manifestations in the early stages of syphilis needs more 
sideration than the author stresses, because the future 
of the patient depends on the ability to recognize these le: 
so that they will not be mistaken for those of late syp 
The reviewer also believes that a diagnosis of syphilis ca 
be made on two positive serologic tests alone. Furthers 
older syphilologists will not agree with the author’s opu 
in certain controversial qucstions — for example, the t 
ment of patients with a history of twenty years’ dun 
who have no clinical signs. 

There are other minor points to which the syphuol 
might take exception; the book is written, however, fo 
student and the general practitioner, and the reviewer re 
mends it as a practical, comprehensive guide for diag 
and proper treatment. The discussions of the medics 
pects, prevention and control of syphilis are carefully 
sented, and the suggested methods of therapy are authi 
tive. The book is easily read, well printed and abund 
illustrated, and will make a useful addition to the Itbra 
the student, general practitioner or specialist. 


Jl' hooping Cough. By Joseph H. Lapin, M.D. 8°, cloth 
pp., with 25 tables. Springfield, Illinois: Charles C Ini 
1943. $4.50. 

The author brings into this book his own wide expel 
in the prevention and care of whooping cough, as well 
extensive review of the literature. The chapters on ba 
°lpgy , pathology and immunity reflect his intimate know 
of the subject. The chapters on the prophylaxis 
exposed children and of contacts are sound expos'd® 
highly debatable matter. Here, as in the chapter on 
ment, he keeps his feet well on the ground and point 
what is based on pure speculation and what is of proved 1 
Furthermore, he gives .facts and figures to show the re 
value of different methods of dealing with this extri 
variable disease. The only criticism one can make is th. 
author seems to have hurried over the chapters on com 
tions and on public health recommendations. It is 
hoped that in subsequent editions these chapters w 
brought up to the high level of the rest of the work, 
book should be invaluable to every pediatrician and j 
wnd to a Vi practitioners who are conlronwl 
the problem of whooping cough. 

( Notices on page x) 
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W E are here reporting findings obtained from a 
study of the first 200 neuropsychiatric cases 
admitted to a hospital of the United States armed 
forces somewhere in the South Pacific. This paper 
presents a statistical survey of the main findings, 
with a brief interpretation. 

The importance of the problem of psychoneurosis 
in war is reflected in the fact that the number of 
neuropsychiatric cases rose from 12 to 17 per cent 
of total admissions during the first four months the 
hospital was in operation. Furthermore, an addi- 
tional 6 per cent of cases were transferred to the 
Neuropsychiatric Service within the hospital as the 
result of consultations that revealed concurrent 
neuropsychiatric disorders. Thus, the neuropsy- 
chiatric cases among the total admissions amounted 
to 23 per cent, or approximately 1 case out of 5, 

The distribution of these neuropsychiatric cases 
according to diagnosis is as follows: anxiety neu- 
rosis, 49 per cent; hysteria, 20 per cent; constitu- 
tional psychopathic state, 7 per cent; schizophrenia, 
^ per cent; manic-depressive psychosis, 5 per cent; 
epilepsy, 4 per cent; and miscellaneous disorders, 
9 per cent. 


The term “war neurosis” is not used here since 
We have come to believe that a clearer picture of the 
neurotic reaction is obtained from the standard 
classification. In most of these cases it appeared 
that the hysterical mechanism was essentially a 
means of immobilizing anxiety by converting it into 
a symptom that resulted in relative freedom from 
jmxicty at the expense of loss of physical or mental 
function. This process was seldom complete, so that 
•m admixture of anxiety and hysteria was often 
found in the same patient. In arriving at a diag- 
nosis hysterical reactions were emphasized because 
th «y appeared to be of more serious import than 
mhers and affected the prognosis accordingly. It 
ls mteresting to note that the percentage of cases 
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with anxiety neurosis was originally higher and con- 
tinued so until recently, when a group of 70 patients 
arrived. Half of these were Army patients and over 
half of them were found to have hysteria, many of 
them giving a history of severe amnesia, which in 
some cases persisted on admission. 

In attempting to analyze predisposing conditions, 
the most important factor was found to be a dis- 
turbance in the family background. Thi4 was strik- 
ingly constant in almost every case. Those patients 
who came from homes that were broken by separa- 
, tion, divorce or death, or distorted by neurotic 
parents, were found to have personalities insuffi- 
ciently developed to deal rapidly or adequately with 
the problems of life, particularly with the problems 
of war. On the basis of the histories given by the 
patients — which in most cases have been accepted 
as reasonably reliable — we have attempted roughly 
to estimate this disturbance in the home environ- 
ment as follow's: normal, 4 per cent; slightly dis- 
turbed, 25 per cent; moderately disturbed, 42 per 
cent; and severely disturbed, 29 per cent. 

These patients were all young men; 70 per cent 
were between the ages of seventeen and twenty- 
five. Six per cent had entered college. One third 
of the entire group had completed high school. 
Fifteen per cent had completed the eighth grade 
only, whereas 8 per cent had not gone that far. 
Their educational accomplishments were not con- 
sidered remarkable or directly related to the 
type of psychoneurotic reactions that later de- 
veloped. 

One striking feature was that 30 per cent of the 
entire group gave a positive history of head injury 
associated w'ith unconsciousness lasting fifteen 
minutes or longer, prior to entering the service. In 
most cases, however, this episode bore no obvious 
etiologic relation to the later developed psycho- 
neurosis. But it is assumed that this previous head 
injury, in certain cases, may have been a contribut- 
ing factor, by lowering the patient’s resistance or 
adaptive capacity, or possibly by making him more 
susceptible to fatigue and impairing his repressive 
powers. 
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Thirty-five per cent of the patients had previously 
experienced a psychic trauma of a sudden and over- 
whelming nature comparable to that of the combat 
situation. The commonest form of this traumatic 
experience was an automobile accident. The usual 
reaction was that of being shaky or jittery for a short 
time and being afraid of riding in an automobile or 
driving one for a longer time. Of those who had 
seen combat, 85 per cent had been suddenly upset 
by exploding bombs or heavy • shelling near them. 
Some had been rendered unconscious and some had 
become acutely hysterical. It was difficult to deter- 
mine the reactions accurately from the records avail- 
able and from the patients’ accounts, but the follow- 
ing is a fairly accurate resume of what happened: 
unconscious, 50 per cent; dazed, 22 per cent; “went 
to pieces,” 10 per cent; “bounced” (not unconscious), 
8 per cent; amnesia for the event, 5 per cent; blind- 
ness (hysterical), 3 per cent; and “frozen,” 2 per 
cent. Many of those rendered unconscious or dazed 
also had amnesia after recovering consciousness. 
Likewise, many of them became hysterical or “went 
to pieces” on regaining consciousness. Usually these 
reactions recurred during subsequent air raids and 
shellings. ' 

The factors of fatigue and of intensity and fre- 
quency of repetition of traumatic stimuli are in- 
dicated by the number of weeks the patients were 
able to carry on in the combat zone before the de- 
velopment of a manifest psychoneurosis. Thirty- 
five per cent broke down in the second and third 
weeks, 10 per cent in the fourth week, and 35 per 
cent in the tenth, eleventh and twelfth weeks. No 
psychoneurosis occurred in the sixteenth to nine- 
teenth weeks, and only 1 patient became ill in the 
twentieth week. Eight per cent of the acute dis- 
turbances occurred as the result of action at sea. 
Thesetfigures are correlated in part with the strain of 
combat action, in part with fatigue, and in part with 
constitutional inability to withstand and recover 
from traumatic stimuli. It is our impression that of 
these factors the constitutional predisposition or the 


organic brain damage that complicated the psycho- 
neurotic reaction and unfavorably influenced the 
prognosis. This occurred in 12 per cent of those who 
had been subjected to bomb or shell blast. Another 
complicating factor was a schizoid personality with- 
out psychosis. This occurred in 10 per cent of the 
cases evacuated from the battle area. In about half 
these the diagnosis of prepsychotic personality 
would have been more accurate. 

It was noted that many of the patients when on 
liberty, particularly their first one after return from 
combat, imbibed alcohol too freely. When ques- 
tioned about this, their reply was that they used it 
“to forget.” This correlated with the anxiety symp- 
toms and with the psychic distress associated with 
them. The patients with hysteria, being relatively 
comfortable, drank less. Those with anxiety symp- 
toms for the most part did not persist in their drink- 
ing because they quickly learned that the relief they 
obtained did not last very long. Alcoholism ptr si 
occasionally occurred as a symptom but was in nc 
way a definite or a major problem, although alco- 
holic beverages were available. On the whole, the 
part alcohol seemed to play in the picture was a bene 
ficial one. It was generally used as a relaxing agent 
for purposes of recreation, — usually in a socia 
setting, — and to relieve or ameliorate the tensior 
and the frustrations of war. Occasional moderatf 
drinking when off duty or on leave is a part of thi 
pattern of military life. 

Loss of weight in the battle area was tabulated a! 
an indication of the effect of the stress of battle con 
ditions, and was also considered to be a fair measur 
of the physical-fatigue factor. The weight los 
averaged twenty-two pounds over a period of oni 
to twenty weeks. There is considerable appro* 1 
mation in this figure, but it is reasonably accurate 
(as one of our patients remarked, “There were n< 
scales on the island”). In the early weeks after occu 
pation, the rations of many of the combatants wen 
considerably substandard — rice and cocoanuts, am 
of these only enough for one or two meals a day 
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bat zone. This finding correlated over 95 per cent 
with anxiety symptoms. Enuresis in childhood had 
occurred in 15 per cent, but' few had developed this 
symptom as the result of combat. There was no 
special relation of bedwetting to the particular 
psychoneurosis that the patient later developed. 
Walking and talking during sleep had occurred in 
20 per cent of the cases and persisted in a few up to 
the time of admission. This was limited to those 
who developed hysteria. 

Nightmares occurred almost universally among 
these patients, even after they had been evacuated 
to a place of safety, and they were severe enough to 
wake them. The patients reported that in their 
dreams they were terrified and often felt paralyzed 
' — “I couldn’t move” — “I couldn’t run” — “I 
couldn’t shoot my gun.” Their psychic disturbance 
was so severe that the usual protective dream 
mechanisms failed to operate. The anxiety broke 
through,' and not only woke the patient but also 
flowed over into the sympathetic nervous system 
and produced sweating and shaking comparable 
to the nocturnal terror reactions occasionally ob- 
served in disturbed children. Some patients vomited 
after their nightmares and attacks of nocturnal terror 
Repetitive dreams of combat were absent only in 
the psychotic patients and in a few of the markedly 
hysterical patients who could not remember what 
they had dreamed. There was a tendency among 
the patients to talk” about their dreams and relate 
them to each other, apparently on a cathartic — 
and slightly competitive — ba$i$. At any rate, they 
appeared to get some relief from this sharing of 
anxiety. It appeared to be a sort of group auto- 
therapy, which in most cases was more effective 
than were the attempts made by a few patients to 
repress their anxiety altogether. Most of the pa- 
tients showed a tendency to talk about their combat 
experiences, which at times approached a com- 
pulsion. This was encouraged as a form of group 
therapy. 

The recounting of dreams and the reiteration of 
combat experiences were interpreted as an attempt on 
the part of the patient — pushed by an inner drive, 
or unseen necessity — to relive and master or to be 
successful in a situation that had previously mas- 
tered him. It was as if the patient was utilizing the 
dream and the retelling of his experience in a new 
and relatively safe situation to desensitize himself 
from a strongly emotional conditioning that had 
originally and recently occurred in the face of actual 
danger. Since there were few opportunities for in- 
tensive individual psychotherapy, all group efforts 
of this type were encouraged and were utilized to 
the utmost. These efforts, however, were seldom 
entirely successful in the short time the patients 
were able to remain in the hospital, but they were 
not without certain benefits. In some cases, just 
as the dreams woke the patients, so did certain pa- 
tients have to leave the group of patients who were 


retelling their combat experiences or leave motion 
pictures that showed bombing and shelling. In such 
cases it was obvious that the anxiety accumulated 
faster than the patient could cope with it. An ex- 
ample of this occurred when “Mrs. Miniver” was 
shown near the hospital. Most of the neuropsychi- 
atric patients had to leave when the “blitz” in the 
picture began, and most of them required extra seda- 
tion that night. On the whole they seemed better 
able to adjust themselves to noisy radio programs 
or excited newscasts received acoustically than they 
did to the visual stimulation by motion pictures. 
A possible reason for this was the fact that they had 
the power to turn the radio off if it became too dis- 
turbing, whereas with a motion picture they had 
to leave, thus absenting themselves bodily and again 
excluding themselves from the group that was re- 
maining and even enjoying it. Many interesting 
and subtle individual and group reactions along 
these lines were observed. 

As compared to bombs and shells, rifle and 
machine-gun fire seldom precipitated a neurosis. 
One reason for this was summed up in a statement 
so often made by the patients, “You can’t fight a 
bomb.” Many of the patients seemed to recognize 
that activity, action and motion in a tense and dan- 
gerous situation are of great therapeutic and stabiliz- 
ing value in draining off the excitation as rapidly 
as it is produced. Many of them were in situations 
where they could not do this. Most of them were 
forced to lie in foxholes or hidden in brush or 
crouched behind trees for hours and had to take 
extremely heavy bombing or artillery fire. At night 
they had to remain motionless for hours close to the 
enemy, often under mortar fire. 

It must be remembered that here we saw only 
those who were able to control their impulse to run 
or those* who were held and prevented from doing so 
by others, as was often the case. Several of the pa- 
tients told of seeing others who ran from covered 
positions, only to be blown to bits. Often they 
added, “I’m afraid I might do that if I went back.” 
From these and similar observations and from the 
details of breakdowns reported by these patients 
it is apparent that if action or adequate emotional 
release does not occur, the pressure of the accumu- 
lated excitation breaks through the personality, 
fracturing it, — by short-circuiting the cortex, — 
and discharges into the nervous and muscular sys- 
tems, resulting in primitive instinctual patterns of 
behavior. Such actions arc inappropriate and may 
be fatal. This excitation also discharges into the 
autonomic nervous system, as indicated by rapid 
heart action, rapid breathing, sweating, frequent 
urination and occasional vomiting, which were in- 
terpreted as abnormal only when they recurred out- 
side the traumatic situation. There was also fre- 
quent defecation, but the prevalence of dysentery 
made this hard to evaluate as a symptom. This 
disruption of the personality was recognized by the 
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patients, as indicated in their spontaneous state- 
ments: “I’m not the same any more” — “Nothing 
interests me since I was bomb-busted” — “Things 
aren’t the same.” They were unsure, shaken, emo- 
tionally defeated and ready momentarily to retreat. 
They had lost self-mastery and self-confidence and 
had found themselves at the mercy of hostile and 
overwhelming forces — both external and internal. 
They may be again overwhelmed. It is this situa- 
tion that creates anxiety, which per se calls up further 
excitation. Thus the vicious cycle of this psycho- 
neurosis becomes established. Any sudden sound 
will call up additional excitation, which, if strong 
enough, will push through the personality in the 
places already ruptured and result in primitive pro- 
tective movements or in the diffuse expressions of 
fear and impotence, such as crying, shaking or heed- 
less muscular movements, that are so commonly 
observed. 

Previous mention has been made of the frequency 
with which these patients came from broken or 
distorted homes, and we re-emphasize the opinion 
that this is the most important of all the predisposing 
factors that have been analyzed. 

In studying the home background a certain pat- 
tern became apparent. The mother was found to 
stand out. She was usually a “nervous” woman and 
had often had a nervous breakdown but was rarely 
hospitalized for it. She was easily excitable and 
quickly “went to pieces” under stress. She tended 
to worry, particularly about her children, and to be 
overly concerned about them. For example, most 
of the mothers had waited up for their boys to come 
in at night up to the time that they entered the serv- 
ice. The father seemed to be in the background. 
He was away at work much of the time, and when 
he was at home it appeared that he was not much 
interested in or affectionate toward the children. 
About half the fathers drank to excess. From these 
observations the following interpretation is made: 
The mother is an immature person who feels herself 
insecure and in her marriage tends to establish a 
childish dependent relation to her husband. This, 
somehow, is not successful; the reason is not clear. 
It may be that the husband is also trying to estab- 
lish a similar relation, as indicated by the frequency 
of alcoholism. The mother accordingly makes many 
compromises but remains insecure and identifies her- 
self strongly with her children. Along with her in- 
security she also vaguely senses that the world is 
hostile. Her subconscious thinking may then run 
along these lines: “If the world is bigger than I am, 
it may overwhelm me; it is hostile. I shall therefore 
feel hostile toward it”; or, “If the world is hostile, 
then I can make no attachment to it, therefore I 
shall make a doubly strong attachment to my chil- 
dren.” So it may be that she and her children come 
to form a unit and feel together, relatively helpless 
in a hostile world. They are unable to do anything 
about this except to suffer and to repress their 


natural counterhostility. The chief result of this is 
that the mother and the child never learn to deal 
with hostility, particularly the child, who later 
becomes a patient. 

As previously mentioned, the father was in the 
background most of the time. When he was drink- 
ing, however, there frequently occurred an explosion 
of verbal and often physical abuse, to which the 
mother usually reacted by an attitude of hopeless- 
ness and defeat, with fearfulness and anxiety in the 
intervals. In this way the acceptance of the over- 
whelming nature of hostility may have become 
established in the patient along with the necessity 
to avoid it. 

In studying the relations between the patient and 
his mother, these points come out again and again, 
and are corroborated by the letters the mother some- 
times writes to her son who. is in combat. Often 
her letters are anxiety laden and disturb him accord- 
ingly. Without denying the possibility that this is 
a natural reaction on the part of any mother whose 
son has gone forth to battle and may be killed, it 
is a fact, vouchsafed by many, that when he went 
into combat he was more worried about the situa- 
tion at home — as it had been relayed to him by 
his mother — than he was about himself. One 
patient stated flatly: 


I wasn’t worrying about' myself so much as I was worry- 
ing about my mother and how she would feel if anything 
happened to me. I knew that she would be worrying if she 
knew, or she would be worrying anyway, so I guess 1 wor- 
ried. She always worried a lot about me and about every- 
thing else. She was the worrying kind and that made me 
that way. She had a nervous breakdown when I left h ome 
and wrote and told me all about it. She made me feel that 
it was my fault. That was what was on my mind when we 
attacked, so I couldn’t do much good. 


This is a typical verbatim statement. It was re- 
peated many times by soldiers, sailors and mannes. 

This vicious emotional cycle in the family setup 
was repeatedly described, and in nearly every case 
a mutually dependent neurotic relation existed be- 
tween mother and child. The mother, in view of this 
emotional need, unconsciously tended to perpetuate 
this relation and thus attempted to prevent the son s 
growing up, since in so doing he would outgrow his 
need for her. Such a loss seems to be as great as 
though she had lost a part of herself- It is this chi' 
to-child relation that she understands best and that 
holds the least danger from her point of view. The 
child’s growing up and breaking away thus becomes 
a hostile act. But the mother cannot express her 
counterhostility, for this would more surety lead to 
the loss of what she is trying to hold. This situation 
leaves little room for either hostility or love, tie 
latter of which’ on the mother’s part would move her 
in the direction of aiding the child to develop i nt< j 
an independent adult. This inhibited emotions 
energy seems to find a common outlet in worry and 
concern. In the light of this situation the child re- 
mains immature, insecure and dependent and re 
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fleets the mother’s shortcomings. He does not ac- 
: quire security within himself. He can attain adult- 
r hood only bv breaking his mother's hold (rebellion). 

Attempts in this direction produce such pain and 
s suffering on the mother’s part and lead to situations 
e where he feels such insecurity and anxiety that he 

• comes into the sendee with the fundamentals of this 
f interdependent relation still essentially unchanged, 
, not having dealt with his stronger forces — having 

■ lived a life chiefly receptive and more identified with 

* his mother than with his father. Thus, it would 
appear that in the combat situation, being oriented 

« toward life in a receptive way, he is more concerned 
with what is coming at him from the enemy than 
' with what he is sending toward the enemy. The con- 
scious complaints and the dreams of these patients 
r were universally passive and receptive — “bombs 
falling on me” — “being chased by a shell” — 
. . shooting at me” — ”... running at me with 
knives.” Rarely was the patient shooting at the 
enemy, and then the story was usually, “I pulled 
the trigger but my gun wouldn’t go off” or, “I tried to 
attack them but* my arms wouldn’t move” and so 
forth. In this respect it may be mentioned that a 
r great many patients spoke of inteiesting relations 
between killing and sexual excitement that they ex- 
perienced. There were also many psychosomatic 
; relations, particularly those shown by asthma, 
peptic ulcer and rapid heart action, that were espe- 
cially interesting because of their onset under com- 
bat conditions. In general it can be said that these 
patients, never having dealt adequately with their 
outgoing forces, — for example, hostility and aggres- 
sion, — find themselves overwhelmed in a situation 
of combat that calls up these emotions in such 
extreme degrees. 

It seems that the man who has developed a so- 
called “war neurosis” was predetermined before he 
entered the Service. It might even be said that war 
neuroses are “made in America” and only come to 
light or are labeled in combat. It is certainly a strik- 
ing and a most significant fact that the majority of 
normal soldiers, sailors and marines do not break in 
combat although they are exposed as long and as 
i fiercely as are those who do. Those who carry on 

* the longest before they break have the best prog- 
nosis. The men who arrive at the zone of combat 
with an attitude of defeat are the ones who break 
down the quickest, some of them on the first day 
or after the first few shells or bombs. These are the 

‘ °ncs who have the poorest prognosis and do not 
‘ want to get well. They are “through.” The war is 
/ over so far as they are concerned, and all they want 
>S to go home. Thus their symptoms acquire a tre- 
mendous secondary importance. They are the 

■ ones who are always full of complaints, utilize and 

• magnify their symptoms, and are perfectly hope- 
} less so far as any use in the war effort is concerned. 

The attitude of the patient is more important than 
his symptoms, and it determines whether or not he 


wants to get well and whether or not he wants to 
fight* 

The killing of a “buddy” is of great importance. 
It appears that every serviceman goes into war with 
the philosophy, “It can’t happen to me.” This belief 
is severely shaken when a man with whom he has so 
strongly identified himself is killed. In a sense it is 
“me” being killed, and so the death Is intolerable. 
Many of the men were extremely upset when this 
happened and were not upset until it did. In many 
cases it appeared to be the precipitating factor of 
the illness. 

Our time has been almost entirely occupied with 
examinations, the recording of histories and find- 
ings, the making of diagnoses and dispositions, con- 
sultations, and the supervision of patients. Therap}' 
has accordingly been limited. The foremost prob- 
lem was that of anxiety and uncertainty, with rest- 
lessness, jumpiness and insomnia. Deeper lying 
were the attitudes of bewilderment and defeat and 
hysterical conversion symptoms. The quickest ap- 
proach to the surface symptoms was through seda- 
tion, principally with phenobarbital. On one ward 
this was made optional and restricted to the night. 
All the patients were told on admission that seda- 
tives had been ordered for them but would be given 
only on their request when they were unable to sleep. 
This was done to avoid the feeling of being depend- 
ent on sedatives, — loss of mastery with a wish to 
be and fear of being overwhelmed, so often the basic 
conflict in anxiety states, — which itself may give 
rise to further anxiety and defeat the action of the 
sedative. The patients were told to use sedation as a 
man with a sprained ankle would use a cane. On 
another ward all the patients received sedation, 
disguised as a tonic, three times a day. The patients 
did not remain in the hospital long enough for a 
definite evaluation of these two methods, but the 
ward where the sedation was given regularly was the 
quieter of the two. Hydrotherapy was not available. 
Occupational therapy was instituted as the last 
third of this group of patients was passing through 
the hospital. In single cases it was of great value, 
and it has since grown to fill an important place. 
Hypnotism was used in a number of cases by one of 
us (M. M.). This resulted in obtaining the pattern 
of the underlying conflict in a quick, clear way. It 
was also useful in clearing up amnesias, anes- 
thesias, paralyses and other hysterical symptoms. 
In ‘general it was found to be a useful adjunct to 
therapy of the underlying pathologic emotional 
patterns. 

So far as time permitted, group therapy was em- 
ployed. This was restricted to one ward, containing 
about 30 patients. A brief explanation of the nature 
of their illness was given them in the first interview*, 
with stress on the similarity of their symptoms. In 
subsequent interviews the patients asked questions 
that w r ere usually requests for an explanation of their 
symptoms. At times they tended toward testi- 
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monial meetings, at first with surprise that others 
had had experiences so similar. Group feeling was 
rapidly built up, with a tendency to pattern be- 
havior after the patient who made the most rapid 
progress. The explanation given was superficial, 
with emphasis on encouragement. The patients did 
not remain in the hospital long enough for us to go 
into the deeper aspects of their illness or to evaluate - 
the efficacy of the therapy. 

Because these psychoneuroses had their origin in 
distortions of personality development, we believe 
that the only lasting therapy is of the individual 
type in which an alteration of the personality struc- 
ture is effected. The first step consists in creating 
a feeling of confidence between physician and pa- 
tient, which when it becomes stronger than the fear 
can be used to help the patient deal with his stronger 
feelings — in divided doses. Because of his con- 
fidence in the physician, anxiety is lessened and the 
vicious cycle previously referred to is broken or 
avoided. With a growing feeling of accomplishment 
in doing this — occupational therapy has similar 
action — the patient is able to deal with ever- 
increasing amounts of excitation and thus slowly 
rebuild his personality — mend the fracture. From 
one point of view this is a retesting of life situations, 
with guidance in the direction of mastery that 
should have been accomplished in childhood by the 
parents. Early treatment is important before ele- 
ments of secondary gain — attention, sympathy, 


display of symptoms, compensation and so forth — 
give value to symptoms and create a barrier to treat- 
ment. Individual treatment is of course impossible 
in the war situation because of the large number ol 
cases and the few psychiatrists in proportion to the 
time required. 

For practical purposes the person who has once 
broken under the stress of battle is no longer able 
to do combat duty. We believe, however, that much 
could be done in the matter of rehabilitation, the 
avoidance of the sense of defeat and failure, and 
furtherance of the war effort if selected patients 
could be, as a group, assigned to noncombat duties 
in keeping with their abilities and maintained under 
psychiatric supervision with such therapy as could 
be given. 

Summary 

The findings from a study of 200 neuropsychiatric 
cases that occurred under combat conditions are 
presented, and a statistical analysis is reported. 

The usual psychoneurosis, with the underlying , 
faults of the personality, is outlined. The origin 
of this difficulty appeared to be in the immature 
interpersonal relation that existed between the 
parents and the child when the latter’s personality 
was in the formative period. 

The limited therapy employed is indicated, and 
suggestions with regard to further treatment are 
offered. 


MENINGITIS IN CHILDREN* 

A Report of Twenty-Eight Cases 
Charles H. Hollis, M.D.,f and James Marvin Baty, M.D.J 

boston 


M ENINGEAL infection in children is fairly 
common, and in recent months there has been 
an increasingly high incidence of the disease, 1 par- 
ticularly of meningococcal meningitis, in some places 
approaching the proportions of an epidemic. Twenty- 
eight consecutive cases of meningitis treated at the 
Boston Floating Hospital between June, 1941, and 
June, 1943, are included in this report. This period 
is chosen because it includes all the cases of in- 
fluenzal meningitis in which type-specific anti- 
influenza rabbit serum was used. 

It will be seen from Table 1 that the cases in this 
series fall mainly into three etiologic groups, — 
namely, 9 cases of influenzal meningitis, 12 of 
meningococcal meningitis, and 5 of pneumococcal 
meningitis, — with 2 miscellaneous cases, due respec- 

AVo ^? 0 n D F?o"r s n Ho° piut UtriCt ' TufU CoI1 ' S ' Scho0 ’- 

FlMUng 1 H«pUaI d!!ttr!C ‘’ Tuft> C °’ lcBt Mcd!caI School; resident. Boston 

COlUS ' Sch °° 1: Physician-in- 


tively to the colon bacillus and to a Salmonella- 
The relative incidence is at variance with figures 
that show the commonest type of meningitis m 
children to be tuberculous, z> 3 and it is at l east J^ 
couraging to see less of this form of the disease. The 
cases cover a relatively limited age group: all but J 
of the patients were below the age of three and a 
half years, and this is in keeping with the lack o 
preponderance of the meningococcal form. Colon 
bacillus meningitis is not rare in early infancy, 
although it is at every other age. 6 Cases of a 
monella meningitis are apparently unusual. 7 

Influenzal Meningitis 

In the grqup of 9, cases of influenzal meningitis 
the age incidence varied from four months to th red 
and a half years, and in all cases but 1 the patien 
was admitted to the hospital within five days a *- er 
the onset of the disease. These two’ factors — li,e 
age of the patient and the duration of the infection 


Table 1. Analysis of 28 Cases of Meningitis 
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prior to treatment — seemed to have an important 
bearing on the outcome. Of the 2 patients who 
died, one (E. K.) had evidently had meningeal in- 
fection for at least twenty days prior to admission, 
and the ventricular block that, occurred had prob- 
ably developed previously. Because of large amounts 
of fibrin in the spinal fluid, block is a likely compli- 
cation of this type of meningitis. 8 The second patient 
who did not survive (N. W.) was a four-month-old 
infant, the youngest in the group. She had ap- 
parently had meningitis for only one day prior to 
admission, but she was highly toxic and moribund 
and had a diffuse bronchopneumonia. 

In the management of these cases an attempt was 
made to follow a definite plan, such as has been sug- 
gested in several recent articles. 9-12 In all cases the 
organism was found in the direct smear of the spinal 
fluid soon after admission and was typed directly 
from the spinal fluid. The organism in each case was 
the Type B influenza bacillus; this is true in the ma- 
jority of influenzal infections in children. 10 ’ 11 The 
bacteriologic diagnosis was confirmed by culture of 
the spinal fluid and the blood. The total and dif- 
ferential cell counts of the spinal fluid indicated the 
presence, but not the severity, of the meningeal in- 
fection, and afforded a convenient means of follow- 
ing the course. The spinal-fluid sugar was usually, 
but not always, reduced, and usually increased pro- 
gressively as the infection subsided. The correlation 
between an extremely low spinal-fluid sugar and 
an extremely severe infection has been emphasized 
elsewhere. 10 In these cases the results were too 
, varied to confirm this, and it was thought that the 
sugar had mainly a qualitative value. The spinal- 
fluid protein was elevated in every case. 

Treatment was directed toward two ends: the 
general supportive measures required by any acutely 
ill patient and the specific measures against the in- 
fection. Several of these patients were semicomatose 
and irrational and in moderately severe medical 
shock, owing to loss of fluids from refusal of feed- 
ings, vomiting and so forth, and it was impossible 
to administer fluids and medications orally. In 
7 of the 9 cases, a continuous intravenous injection 
was started immediately, and everything was given 
by this route until the patient was able to take and 
retain things by mouth. Such an intravenous in- 
jection usually ran continuously for twenty-four 
to forty-eight hours, and when necessary a second 
vein was used. Thus fluids were started immediately 
and given in amounts that supplied the patient with 
between 1000 and 15,000 cc. every twenty-four 
hours, depending on his weight. In these cases it 
was possible satisfactorily to correct and control 
dehydration and acidosis with physiologic saline and 
glucose solutions. Satisfactory results were ob- 
served in several cases in which the solutions were 
alternated — that is, first normal saline solution and 
then 7.5 per cent glucose in water (which is slightlv 

ypertonic, and can be given safely intravenously). 


This was done to avoid the danger of overloading tie 
patient with sodium chloride and producing edemi. 
When shock was present, plasma and whole blood 
were used, the latter because of the anemia that 
may develop secondary to infection and to large 
doses of sulfonamides. 

Further general treatment consisted largely o! 
nutsing care and symptomatic management of tie 
manifestations of cerebral irritation and elevated 
intracranial pressure. Convulsions were controlled 
by sedation: a mixture of equal parts of sodium 
bromide and chloral hydrate, given as a retention 
enema, was found to be a helpful sedative, particu- 
larly in small infants. The symptoms of excessiu 
intracranial pressure were relieved by lumbar punc- 
ture, letting the fluid flow slowly and removing only 
a small amount at a time. If there was evidence of 
blockage of the ventriculospinal system, — that is, 
if only a small amount of fluid was obtained and 
the symptoms were unrelieved, — cisternal or ven- 
tricular puncture or both were done. In most of 
these cases frequent lumbar punctures were avoided; 
one was done on admission to determine the diag- 
nosis, and thereafter two or three taps were made 
to follow the course of the disease. 

The specific treatment consisted of the use of 
sulfonamides in large doses, and of type-specific 
anti-influenza rabbit serum. The relative benefit of 
the two types of therapy could not be evaluated 
because all cases received both sulfonamides and 
serum* In all but 2 cases the drug employed was 
sulfadiazine, because of its relative freedom fro® 
toxic side effects, 14 ’ 16 and because of its purported 
ability to filter readily through the choroid plows 
and produce a relatively high level in the spina 
fluid. 11 ! The drug was used intravenously in all the 
cases that were admitted after the soluble form o 
the drug (the sodium salt) became available, an 
the administration of the drug offered no difficulties) 
it was simply added at appropriate intervals to t e 
continuous intravenous injection already nmnm?' 
Specifically the dosage for the first few days of ill- 
ness in these children was between 2 and 4 gr- ( • 
to 0.27 gm.) per pound of body weight, averaging 
3 to 3 % gr. (0.20 to 0.23 gm.), given intravenously 
in a 5 per cent solution. The dose was increased or 
decreased according to the level in the blood, nn 
effort being made to maintain this level at 10 t0 
mg. per 100 cc. Only 2 of the 9 patients in this group 
reached levels of over 16 mg., and their recoveries 
were no more rapid or spectacular than those o 
any others. As soon as possible the dosage 
diminished in every case, and as soon as the paticu^ 
could retain fluid and drug by mouth the intravenou^ 

*One patient (S. Bp showed a maximum blood 
1.8 rag. ^ per 100 cc., lower than that of any other P 3 * 1 *”,*' Tjjef*# 
regarded as insufficient to effect therapeutic action of the dru£' -wh 
that he survived speaks for the importance of the serum, ° nC „ ur gglaS 
received large doses over a long period. On the other hand, , js 
resuUs have been reported with chemotherapy (sulfadiazine) j 

tj n a ^ew cases, simultaneous levels were taken in the blood 
Sum, and the spinal-fluid levels were found to be between tw 
three quarters of the blood levels. These findings seem to 
those of others. 11 . « 
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I route was discontinued, usually in thirty-six to 
~ forty-eight hours'. No serious untoward results from 
„ the drug were observed, but experience in this group 
) of cases was limited almost entirely to sulfadiazine 
' One case has been reported of fatal nephritis from 
} sulfathiazole that developed during the treatment 
. of influenzal meningitis with this drug in combina- 
tion with sulfapyridine. 17 Reports indicate that re- 
sults obtained with sulfapyridine have in general 
been better than those with sulfanilamide. 18, 19 
Whether the height of the blood level of the drug 
over a certain point has any bearing on the outcome 
of the treatment is difficult to decide. 11 ’ 50 

The specific antiserum was given as soon as the 
bacteriologic diagnosis had been made. Two types 
of serum are available: horse scrum 8, =l and rabbit 
serum. 22 * All these patients were given rabbit 
serum, which was injected intravenously and al- 
lowed to run into the vein slowly, dissohed in 
several times its volume of normal saline solution, so 
that each ampoule (25 mg. of antibody nitrogen) 
took at least two or three hours to run in. All pa- 
tients were first skin tested, but no positive re- 
actions were found. From one to three ampoules 
(25 to 75 mg.) were given the first day, and there- 
after the dosage was determined by the actual titer 
of antibody in the blood, as measured by daily 
Qucllung tests. In the recent cases, the Quellung 
test was done with the patient’s serum in a dilution 
of 1:10, to ensure the presence of antibody in more 
than necessary abundance, according to a published 


than large doses of sulfonamides, except for one 
(D. C.) who also received a small amount of poly- 
valent antiserum. 

The management of these patients was less exact- 
ing than that of those with influenzal meningitis; 
many of them did not show the extreme toxicity 
observed in the influenzal cases. For this reason 
fluids and medication could usually be given orally 
from the start, although it was often necessary to 
supplement the fluid intake with intravenous or 
subcutaneous injections. Only 1 patient in this 
group (A. S.) received intravenous chemotherapy, f 
but high blood levels, from 17 to 34 mg. per 100 cc., 
were obtained with oral administration. Sulfa- 
diazine alone was used in 9 cases, and the three other 
sulfonamides in 1 case each. Cases were treated 
successfully with sulfadiazine, sulfathiazolc and 
sulfanilamide, respectively. In the fatal case (A. S.) , 
treated with sulfadiazine and sulfapyridine the 
patient actually received little of either. The sulfa- 
diazine was given orally and not retained, and one 
dose of sodium sulfapyridine was given intra- 
venously, when the patient was already in extremis. 
The patient in this group who was given serum was 
so treated because she showed evidence of an acute 
ethmoid sinusitis, and it was thought possible, but 
never proved, that this was a focus of the infection. 

The 2 patients in this group who died (P. M. and 
A. S.), both infants, of two and nine months, respec- 
tively, had acute fulminating meningococccmia, or 
the Waterhouse-Friderichsen syndrome. 3 °~ 32 The 


suggestion. 1 ® It has also been recommended that the 
patient be kept desensitized by giving small doses 
°f i antiserum fairly frequently until recovery is 
assured. 21 The patients in this group received 4 to 
P ampoules. Two patients who survived were given 
on ty 1 and 3 ampoules respectively, and 2 received 
7 ampoules each. We have had no experience with 
this serum given intrathecally. Others 10 ’ 25 have used 
this route, and have recommended it particularly 
when patients fail to show the expected improvement 
voth intravenous treatment alone. In our group the 
patients showed little clinical improvement before 
the second or third day after therapy was begun. 

'Meningococcal Meningitis 

The 12 cases of meningococcal meningitis con- 
firmed the opinions expressed in the recent literature 
regarding the efficacy of sulfonamide therapy in 
ffiis type of meningeal infection. 11 ’ 12 * 2G ~ 29 Except 
lor 2 cases the age incidence was from two months 
10 fi ve years. The duration of symptoms prior to 
admission varied from one day in 4 cases to ten days 

\ c ases, averaging four days. Two patients died, 

. infection in these taking the form of a fulminat- 
es meningococcal septicemia. AH the other pa- 
rents survived, with no specific treatment other 


onset in each case was extremely acute and the course 
was typically rapid. Each patient was admitted only 
a few hours after the first symptoms of illness, and 
the total duration in each case from the onset of 
symptoms to death was twelve hours. Blood cul- 
tures in both cases grew a meningococcus, and this 
organism was found on culture of the spinal fluid in 
one case, although the spinal fluid in both cases 
was negative on microscopic and chemical examina- 
tion. Autopsy showed in one case complete destruc- 
tion of the adrenal glands by hemorrhage; in the 
other there was only a small amount of adrenal 
hemorrhage. Treatment consisted of intravenous 
sulfonamide therapy, fluids, plasma and so forth and 
in one case adrenalin and adrenocortical extract. 33 

The opposite extreme is illustrated by the case of 
a five-year-old boy (D. L.) admitted with possible 
signs of meningeal infection, a slight petechial rash 
and a high fever of one and a half day’s duration. 
He was in no distress, was not toxic and complained 
only of general malaise and headache. The spinal 
fluid on admission showed nothing abnormal; the 
cell count was only slightly elevated, the chemical 
findings were normal, and the smear showed no 
bacteria. The patient was started on sulfadiazine, 
however, because of the ob\ious, if improved, in- 


tkc leu likely to produce allergic reaction*, and it po«e»»<* 

I5 T i c * . that the antibodie* are eontaine d «*» a amaller 

rtidil. tnolerwle than they are in hor«c aerun. and thui rfiduie* more 
uy trough the choroid ptetm za 


fAt the time of writing, another patient, itill m the hoipital, received 
Jntravenou* aodiom to)i*d>»une for the fint twelve hour* after adnmtton, 
and developed a grot* hematuria, which cleared up the following dat 
following alkalization of the urine 
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fection, and by the following morning the spinal- 
fluid culture taken on admission had grown menin- 
gococci. Another spinal tap, done that morning, 
showed cloudy fluid with a marked neutrophilic 
reaction, but the fluid was sterile on culture. In 
other words, the patient had been cured within less 
than a day after chemotherapy had been begun. 

Pneumococcal Meningitis 

The 5 cases of pneumococcal meningitis indicate 
that this disease still has an extremely poor prog- 
nosis. 11 ’ 12 Of 5 patients, only 1 survived, although 
they all received intensive treatment. Recent 
figures in the literature show far lower mortality 
rates than this, 12, 19 - 34 but not in this age group. The 
age incidence varied from two to fourteen months. 
The patient who survived (M. H.) was the oldest 
of the group, and was admitted with a typical history 
of an acute onset of meningitis of one day’s dura- 
tion. There was no apparent focus of infection and 
no previous illness leading up to the meningitis. 
She was treated in much the same way as were the 
patients with influenzal meningitis discussed above; 
continuous intravenous therapy was necessary for 
several days, and the patient received large doses 
of soluble sodium sulfadiazine (3 or 4 gr. — 0.20 to 
0.27 gm. — per pound of body weight a day) by 
this route. In addition she was given large doses of 
type-specific antipneumococcus rabbit serum intra- 
venously, the dosage totaling 360,000 units, spread 
out over several days. Repeated Quellung tests with 
the patient’s serum against her own organisms 
showed adequate antibody titer in the blood. The 
concentration of sulfadiazine was allowed to rise 
very high: on the second day after admission it was 
45 mg. per 100 cc., and for the ensuing week it was 
still very high, gradually decreasing as the dose was 
decreased and the method of administration was 
changed from the intravenous to the oral route. 
Clinical improvement was slow. The temperature 
came down by lysis, remaining above normal for 
two weeks, and the first sterile spinal-fluid culture 
was made on the thirteenth hospital day. The pa- 
tient made a complete recovery and was still free of 
any evidence of sequelae six months later. She never 
showed any signs of drug toxicity, despite the sus- 
tained high level of sulfadiazine. 

An even higher level oh the drug was reached in 
another patient in this ‘Woup (M. R.) — 52 mg. 
per 100 cc. This patient died after twelve days of 
intensive treatment, and \at autopsy the kidneys 
showed no evidence of da.mage due to sulfadiazine. 
Levels of sulfapyridine in ihe spinal fluid up to 50 
mg. per 100 cc. have been Imported and have been 
well tolerated. 35 As in the c Ws of influenzal menin- 
gitis, it is difficult to evaluate the benefit to the 
patient of these high concentrations of sulfonamide. 

Of the patients in the pneumococcal group who 
d\ed, 2 showed other (.primary) foci of infection. In 
one case there was an extensive bronchopneumonia, 


and in the other an acute otitis media, from which the ' 
same type pneumococcus was cultured as the one 
found in the spinal fluid. Of the 4 patients who died, 1 
2 died within a day after admission, before adequate ' 
chemical or serum therapy had been given; the other 
2 survived for eleven and eighteen days respectively. 
Positive blood cultures were obtained in 3 of the 5 
cases, including the patient who survived. 

No conclusions can be drawn from this group 
other than that the disease is so serious that the 
most intensive therapy is demanded. Sulfonamides 
have had an important part in lowering the mortality 
of this disease, 11 ’ 36, 37 but the consensus is that the 
combination of sulfonamide and serum therapy offers 
the best chance for recovery. 35 ’ 2 8-43 This is probably 
particularly true of the age group dealt with in this 
paper. - \ 

Colon-Bacillus mid. Salmonella Meningitis I 


Two other cases complete this series. One was 
that of a six-week-old infant with meningitis due to 
the colon bacillus. This patient responded well to 
treatment with sulfathiazole, with a maximum con- 
centration in the blood of 2.5 mg. per 100 cc. The 
spinal culture became negative within a week, and 
the clinical course was uneventful, except for atrophy 
of the optic nerve, which produced blindness. Such 
neurologic changes are relatively common amotig 
patients who survive colon-bacillus meningitis. 4 

The other case was that of a five-week-old infant 
with meningitis due to a member of the Salmonella 
group. 44 These organisms are rare as a cause o 
meningitis, 3, 7 > 45 not more than 4l cases being re- 
ported in the literature. 7 ’ 45 ' 48 The organism in this 
case was identified as Salmonella oranjVnfmrg, one o 
the paratyphoid C or cholerae-suis group, ft 15 
described as not normally being pathogenic or 
mammals, 49 and it has usually been found in bir s, 
particularly chickens and pigeons. It has been 
recovered from human beings in cases of gastro- 
enteritis 60, 61 and food poisoning. 49 The patient came 
from a farm outside of Boston, but attempts to 
recover the organism from the livestock on. the farm 
were unsuccessful. This organism has been idenutie 
as the cause of meningitis in one other case. 5 ’ 

The patient’s course was steadily downhill- c 
failed to show any response to sulfathiazole,* in S P‘ 
of a blood level of 8.2 mg. per 100 cc. He develop 2 ® 
signs of blockage of the ventricular system, wlt ^ 
a progressive increase in the head circumferenr 
despite almost daily cisternal or ventricular tap 
At autopsy there was practically nothing left 0 1 jj- 
brain tissue itself, and there were large walled' 0 
sacs of pus throughout the brain. 


Summary 

Twenty-eight consecutive cases of meningitis ar 
reported, and the treatment is described. 1 11 1 

*In the past. Salmonella meningitis has been considers? * 11 

disease, <6 but recent reports show cures with the use of sulfonam 
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fluenzal and pneumococcal meningitis, the com- 
bination of specific antiserum and sulfonamide was 
used, this appears to be the most effective treatment 
In meningococcal meningitis, sulfonamide therapy- 
alone was used, this is apparently sufficient to effect 
a complete cure, except in cases of fulminating 
meningococcal septicemia 

The case mortality in this series was as follows 
m the cases of influenzal meningitis, 2 patients out 
of 9 died In the cases with meningococcal infection, 
2 patients out of 12 died, these were both infants 
with acute memngococcerma and the Waterhouse- 
Friderichsen syndrome In the cases of pneumo 
coccal meningitis, 4 patients (all under eight months 
of age) out of 5 died Of the others, 1 survived with 
colon-bacillus meningitis and developed blindness 
as a sequela, and I died with meningitis due to 
Salmonella oramenburg 

We are indebted to Drs Elmer W Barron, Theodore 
Bennett and Francis C McDonald for permission to include 
in this series a private patient of each 

20 Ash Street 


References 

1 Draper, W F Wartime responsibilities of United State* Pub c 

Health Service Nrte Lnt J Med 229 639 642 1943 

2 Griffith J P C , and Mitchell, A G Textbook oj Pediatries Third 

edition 991 pp Philadelphia W P Saunders Company, 1941 

3 Fothcrgil! L D and Street L K Meningitis in infants and chitdren 

with t penal reference to age incidence and bacterloloRic diagnosis 
. n J Pediat 2 696 710 1933 

I Rauch S , and krinsky N Meningitis caused by Bacterium coll 

inse «■»•«»« ««•»« - *■«» »i* *"* / *tt of Its occur 

. tteal insult and 

i Bs i « J Meningitis 

■ ecovery follow 

■ ■ si experimental 

6 Di ■ teal diagnostic 

■ 2S6 pp Cam- 

• K a i of Salmonella 

Itanama) meningitis in infant treated with lulfapyndme J 
Pediat 16 79 85 1940 

8 Ward, H K and Fothcrgil! L D Influenza meningitis treated 
with specific antiserum and complement report of five cases 
o ,/ w / Du Child 43 873 881 1932 „ „ „ 

* Alexander H E Treatment of bacterial meningitts Bull New 

M. York Atai 17 *00 115 1941 

Alexander H E Ellis C.andLeidy G Treatment of type specific 
lltmophilui mfiurmae infections in infancy and childhood J 
Pediat 20 673*698 1912 

11 Dingle 1 H and Finland M Diagnosis treatment and preven 
tion of mentngococc c meningitis with resume of practical aspects 
of other acute bacterial menmgitide* Par Med 2 J 58, 1942 

II Keefer C S Treatment of bacterial meningitis M Clin North 

n _ America 25 1287 1315, 1941 . 

u Sake W. Stewart C. A , and Fleet J Treatment of Influenzal 

meningitis wuh sulfadiazine preliminary report JAMA 119 
, 327 331 1942 

** Janeway. C Sulfonamides their mode of action and pharmaeo'ogy 
,r c HrxEng J Med 227 9S9 99S 1942 

15 Finland M Strauss E, and Peterson O L Sulfadiazine thera 
peutic evaluation and tox c effects on 446 patients JAM A 
t* t .3J6 2641 2647 1941 

i0 * Hodes H L and Strong P S Treatment of memngococcic memo 

37 St i . memo 

- . i .■ Pediat 


18 knouf E G, Mitchell \\ J , and Hamilton P M Survey of in- 

fluenzal meningitis over ten year period (1931 1941) JAMA 
119 687 691, 1942 

19 Neal J B , Applebaum E and Jackson H W Sulfapyridine and 

its sodium salt in treatment of meningitis due to pneumococcus 
and Haemophilus Influenzae JAMA 115 20o5 ’OSS 1940 

20 n u u c — . L i meningitis J South 

21 . E Influenzal menin 

bbit serum for thera 
Med 40 313 1939 
f and Harris A H 
■ ■■ euuc agent in lobar 

■ ntat (type B) memo 

nfancy and Childhood 
■ ipleton Century Cora- 


22 

23 


25 


pan}, mi) 

26 Dingle J 11 Thomas L and Morton A Treatment of mentn 

gococcic meningitis and memnrocuccemia with sulfadiazine 
JAMA 116 2666 2668 1941 

27 Silvenhorne N and Cameron C Studies i 


, fection £ Pediat 19 618-627 1941 _ 


i meningococcus ip 


ent of memngococcic 

H F Sulfadiazine 
use in twenty four 
free Med 


28 Strong, P 

meningitis 

29 Feldman H 

therapy of . _ . . 

consecutive patients with memngococcic meningitis 
2 995 1007 1942 

30 kunstadter R H Waterhouse-Friderichsen syndrome Arch Pediat 

56 4S9 507 1939 

31 Taylor C F , ard kean B H Witerhouse-Fridenchsen syndrome 

on Isthmus of Panama Am J Dir Child 65 4 26-4 iO 1943 

32 Danciger j A Fulminating meningococcetnia with bilateral adrenal 

hemorrhage (Waterhouie-Friderichsen syndrome) J Pediat 16 
495-499, 1940 

33 Harries G T Cerebrospinal fever review of five hundred case* 

treated by chemotherapy without intrathecal serum But M J 
2 423-425. 1942 

34 Hodes H l Gimbel H S and Burnett G W Treatment of 

pneumococctc meningitis with sulfapyridine and sodium salt of 
sulfapyridine JAMA 113 1614 1619, 1939 

35 Ruegscgger G M and Hamburger M Pneumococcal meningitis 

successfully treated with sulfathtazole and antipneumococcus serum 
New Fng J Med 224 686 194! 

36 Holman W L and Duff, ^ * r i 

pounds in chemotherapy • • 

37 Steele C \\ and Gottlieb i 

with sulfamlan ide and ■ ■ ■ 

ported cases In which chemotherapy was used with or witboit 
specific antipneumococcut serum Atth lnt Mid 68 211 2Jl, 
1941 

38 Widerman A H Pneumoeocc c meningitis recovery in child under 

one)earofagr Arch Pediat 58 458-461 1941 

39 Hollander G Treatment of pneumococcus meningitis New lnt 

Chit 1 172 187 1942 „ 

40 Moss A J and Strem E L Pneumococcie meningitis case report 

of complete recovery in ten months' old infan* Arch Pediat 59 
203 209 1941 

41 Grimbal! 1 If , and Robinson J F Type V pneumococcie memo 

gitis compl cated by left cavernous sinus thrombosis report of 
case in vnich recovery followed combined treatment with specific 
serum and sulfapyridine sodium Am J Dir Child 61 535 538 
1941 

42 Leuhenger H and Abelson S M Pneumoeocc c type XIX menin- 

gitis with recovery Arch Pediat 57 775 777, 1940 

43 Le ' r* cases with five 


45 Pa ■ cases which re 

46 B ■ Jue to organisms 

47 Stu ey, tv l. i uiu eui i le in gun coup lauitg paratyphoid fever 

J M A Ceortu 27 472-474 1938 

48 Caselli E G Sindrome de Cruveilhier Baumgarten en la mfancia 

Arch argent de pediat 10 313 329 1939 

49 Topley, W W C and Wilson G S The Punchier oj Bacteriology 

and Immunity Second edition 1645 pp Baltimore William 
Wood L Company, 1936 

50 Bergey D H , <t al Bertey r Manual of DtUrminaUce Bacteriology 

Key for -identification of ortantrmt of clan rektiomyerter Fifth 
edition 1032 pp Baltimore Williams and Wilkins Company, 
1939 

51 Edwards P R , and Bruner D W Occurrence and distribution 

-of salmonella type* in United States J inject Dir 72 58-67, 
1943 

52 Philip R , andEdward* M D Persona! communication 


Correction. In the paper “Dicumarot Therapy in Thrombotic Emergencies” 
by Dr Evans, which appeared m the February 3 issue of the Journal , in Table 2 
under the column “Subsequent Embolism” opposite “Venous thrombosis or 
embolism complicating previous operation” the figure “1” should be “0” and 
the “total” should be “1” rather than “2” 
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MEDICAL PROGRESS 


NEW THEORIES CONCERNING ASTHMA 

Francis M. Rackemann, M.D.* 

BOSTON 


R ECENTLY there came to the Massachusetts 
General Hospital a patient whose case illus- 
trates so many of the problems concerned with 
asthma and emphysema that it will be helpful to use 
it as a text for the following review of the facts and 
theories of this disease. 

The patient was an active lawyer and business 
man of fifty-two who through most of his life had 
been well except for a troublesome nasal catarrh, 
which continued without change in different seasons 
and environments. There was no history of eczema 
or of seasonal hay fever, and there was no asthma 
until the age of forty-seven. At that age, the nasal 
catarrh became worse and sinusitis developed. The 
patient began to cough at night, and his appetite 
fell off. He began to lose weight. He was run down 
and was sent to Hot Springs, Arkansas, for rest and 
treatment. During that visit the asthma first 
appeared, in a sudden sharp attack. In the five 
years since then it has continued through all seasons 
and in all places, with ups and downs perhaps but 
with no real letup. During this time the patient has 
had all manner of treatments, as will be discussed. 

At the present time he has asthma and emphy- 
sema of a severe grade. The chest has a barrel 
shape, but there is no clubbing of the fingers. The 
air sacs are distended, and one can assume that many 
, have coalesced to make larger air spaces, with con- 
sequent reduction in the surface area of the lungs. 
The diaphragm is low and under the fluoroscope it 
moves but little. The function of the lungs is 
greatly reduced. There are times, however, when 
the patient can lie back on his pillows comfortably 
and can walk to the toilet without trouble, but 
there are other times when mucus collects in the 
' pharynx or bronchi or both and precipitates a vio- 
lent attack of cough and wheezy dyspnea. This is 
relieved somewhat by an epinephrine spray and 
better by adrenalin given subcutaneously, but 
occasionally requires an intravenous injection of 
aminophyllin. It is evident that the disturbance of 
lung function is not constant in degree, and it is 
hard to believe that all these symptoms can be 
explained simply by the mechanical limitation of 
this function. 

The patient is generally miserable. He is evi- 
dently frightened by his disease- and is obviously 
apprehensive about its future developments. He 
has lost much weight, is very thin, and has no appe- 
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tite. He is unable to concentrate on anything and 
he does not care for reading. 

What causes this disease? The wheeze suggests 
allergy, but it is now recognized that “all is not 
allergy that wheezes,” and in this case, as in many of 
similar nature, it is not possible to demonstrate any 
relation between the symptoms and changes, in the 
environment or diet. The patient has lived in dif- 
ferent places, but he could never see that houses, 
rooms, mattresses or pillows made any difference 
to him. 

One thinks of foods. Here in the hospital he was 
fed a diet high in calories and vitamins, with no 
limitation as to choice of foods, and seemed to 
thrive on it. Skin tests were made on.three different 
occasions by three different physicians, and it is in- 
teresting to compare the reports. There are one or 
two items that appear in each of the reports, but 
on the whole the “foods allowed” and the “foods to 
be avoided” vary within considerable limits. Further- 
more, diets have been arranged on the basis of these 
previous tests; the patient has followed each of them 
closely but without benefit. At one time the diet 
was limited 'to fruit juices and gelatin, with several 
enemas a day, and the patient said that the pro- 
cedure “nearly killed” him. 

Eosinophils in blood smears have reached 13 per 
cent and once 20 per cent of the total leukocytes, 
which have run to 10,000 and 12,000 per cubic milli- 
meter. This eosinophilia is suggestive of allergy, but 
there is no reason to assume that allergy is its only 
cause. 

The theory of allergy fails to explain this type of 
case. The onset at the age of forty-seven was late 
for the development of hypersensitiveness. More 
important is the fact that the symptoms bear no 
relation whatever to changes in season or environ- 
ment. 

Is the patient “toxic”? His voice has a nasal qual- 
ity. He has trouble in the sinuses as well as in the 
bronchi. The sputum is considerable in amount but 
consists only of frothy mucus. It is not purulent. 
There is no fever, and the white-cell count is not 
elevated. The evidence of toxicity from bacterial 
action is not so marked as in other patients who 
-are less miserable. 

Operations on the sinuses in patients with asthma 
have been discussed for years. Some writers claim 
to have cured their patients by operation, and no 
doubt such good results do occur. On the other 
hand, other writers hold that the sinus disease is a 



Vol. 230 No, 10 


ASTHMA — RACKEMANN 


285 




part of the picture and not the cause of it. The litera- 
ture on this subject has been reviewed well and 
comp etely by Hansel. 1 The incidence of asthma in 
nasal and paranasal sinus disease, according to him, 
varies from 3 to 22 per cent, and that of gross nasal 
disease in asthma varies from 20 to 90 per cent. The 
results of rhinologic operative treatment of asthma 
show "cures" (the word is always quoted) in 5 to 20 
j per cent of the cases, although two of the papers 
cited by Hansel gave higher figures for small series 
of patients. Meantime the figures for "good results” 
7 additional to the “cures" vary from 10 to 80 per 
1 cent. There are, however, a large number of pa- 
" tients with a history of previous operations of va- 
"* nous kinds and yet without benefit from them, 
i* "Weille* in 1933 made a complete study of 40 pa- 
J tients with sinus disease and asthma. They had 
'* been selected for operation with the greatest care 
~ and were followed for at least two years after opera- 
- tion. Only 4 patients were made free of their 
l * asthma, but 8 others were markedly improved and 
c 6 obtained moderate improvement. Eighteen cases, 
l However, were failures, except that 7 of them were 
: cured or improved for a few months. More recently 
1 Cooke, 3 in discussing the allergy problem, mentioned 
* r that he and Grove had treated a large number of 
patients by sinus operation. Of those with adequate 

♦ s 'uus surgery, only 8 per cent remained unimproved, 

?' whereas of those with incomplete surgery, 64 per 
r cent were unimproved. The difference is impressive. 

J The paranasal sinuses consist of collections of 
t bony cavities, some small and tucked away in 

* remote places. The difficulty of evacuating the con- 
5 tents of every one of them is understandable. One 

trouble with the theory that good results follow only 

I those operations that are adequate is that in a nura- 
her of cases the asthma has been cured or improved 

[i when no operation at all was performed, or when 
f' only one side of the nose was treated — and these 
patients had aside from asthma all the earmarks of 
[ chronic sinus disease. Whether there is a special way 
f' performing sinus surgery — whether, for example, 
v *He good result depends on the chance excision of a 
particular sensitive spot, or perhaps of a certain 
nerve ending — is a question not yet answered. In 
X recent months the practice at the Allergy Clinic of 
the Massachusetts General Hospital has been to 
operate only when the condition of the sinuses is so 
** l hat operation is indicated without regard to 

the asthma. As patients who have been operated on 
X eit Her outside or in our clinic are observed, it be- 
t y , comes more and more clear that sinus surgery does 
j/ not often effect a cure. 

( The patient described above, for example, has al- 
# rca dy had three operations. The first was for the 
X *®moval of polyps. The second was performed in 
X March, 1942, in the fourth year of the asthma. On 
' morning after it, his wife went to see him in the 

I I “ os pital and found him unconscious and cyanotic, 
fortunately meningitis was recognized and treated 


at once with large doses of sulfonamide drugs, and 
the-patient recovered. He was in the hospital for 
three months. Whether the so-called "polyp” that 
the surgeon saw was a meningocele with direct con- 
nection to the cranial cavity, or whether the curet 
was pushed through an extra thin plate of bone, is 
hard to say; the accident shows well that extensive 
sinus suTgery can be dangerous. The asthma cleared 
during this emergency, but it returned before the 
patient left the hospital, and the next winter he 
went back to Arizona, where the asthma persisted 
but he gained a little strength. 

In June, 1943, emphysema was marked and 
asthma was troublesome. Epinephrine by hypo- 
dermic injection gave some relief. Aminophyllin by 
mouth (3 gr. three times a day) seemed helpful, but 
aminophyllin by vein (in an ampoule containing 
3% gr. dissolved in 10 cc. of normal saline solution) 
was at times necessary. The sinuses were cloudy as 
shown by x-ray and another operation was per- 
formed. Nasal polyps were removed and windows 
were cut on each side between the nasal cavity and 
the antrum. There was a little improvement for a 
week or so but the asthma then returned as before. 
The latest x ray films still show thickening of all the 
sinus membranes, but it is clear that no one wishes 
to operate again on the nose or sinuses. 

There is no report that deals directly with bad * 
teeth as a cause of asthma, although hundreds, if 
not thousands, of teeth have been removed in the 
hope that the cause of trouble would be removed 
with them. In several cases at the Massachusetts 
General Hospital abscessed teeth have been re- 
moved, but obviously without benefit. In a few * 
cases, however, the results have been almost miracu- 
lous, so that chronic asthma with a short duration 
and a severe course, as in the case here described, - 
has been greatly improved when abscessed teeth 
were found and extracted. In this case x-ray films 
did show small abscesses around several of the teeth, 
and six of these were extracted. There was a re- 
action, consisting of a moderate increase in the 
asthma on one day. 

Has this patient some organic lesion in the bron- 
chial tree that is causing his asthma? This question 
should be asked in all cases, for carcinoma and other 
tumors of the bronchial wall maj r occur. I have 
seen several such cases. Sarcoid disease and tuber- 
culosis have also been obvious, with lesions on the 
bronchial mucosa producing local irritation in rare 
cases. A syphilitic gumma was found in another 
case. In each of these, however, the lesion was shown 
by x-ray. In the present case, the x-ray films are 
remarkably free of any evidence of a local process. 

The nervousness can be easily explained as a re- 
sult of the disease rather than as a cause of it. When 
later in the hospital stay the symptoms improved, 
the nervousness also subsided. In his recent book 
The Borderlands oj Psychiatry , Cobb 4 shows most 
wisely that disturbances of the psyche are not to 
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be separated sharply from those of the general bodily 
function. In diseases of every kind and in almost 
every patient, some evidence of psychic abnormality 
can be found. Psychic disturbances are to, be ex- 
pected whenever symptoms are severe, but in most 
cases, as in this one, an explanation of the trouble 
on the basis of nervousness alone is not sufficient. 

So far, no one of the ordinary theories concerning 
the cause and nature of asthma applies to this case, 
and the same statement can be made for many 
other cases in the same group. One has to think of 
some physiologic disturbance the nature of which 
is so far unknown. Albright 6 says, “Obscure diseases 
usually are not made lucid by incriminating the en- 
docrines.” Nevertheless in the present case, as in 
others like it, there is some evidence of abnormality 
in the function of the adrenal glands. 

First, however, a word must be said about epi- 
nephrine, the active secretion of the adrenal medulla. 
Adrenalin relieves asthma. It relieves this patient 
at times, but not so well as it relieves the more 
typical extrinsic cases. Has the patient a deficiency 
of adrenal secretion, or has he perhaps lost the abil- 
ity to respond to it in the normal fashion? Bloor 
and Bullen 6, 7 have described a chemical method 
for determining epinephrine in the blood. Normally 
in dogs and human beings, the presence of epineph- 
rine cannot be demonstrated in the peripheral 
venous blood. When various solutions of epinephrine 
were injected intravenously and in large quantities 
(as much as 1 cc. of a 1:1000 dilution) into a 30- 
pound dog, 25 per cent was recovered in one minute, 
21 per cent in five minutes, and 14 per cent in 
twenty minutes after the injection; the remaining 
40 per cent was lost. 

Koref and Rivera, 8 also using a colorimetric 
method, attempted to study the epinephrine content 
of the adrenal glands after the administration of 
histamine and of peptone and after anaphylactic 
shock, but in their preliminary work the values for 
normal animals and man varied widely, with a 
tendency toward lower quantities in older people. 
Cohen, Rudolph, Wasserman and Rogoff 9 found no 
significant alteration in the rate of secretion of 
epinephrine from the adrenal glands of sensitized 
dogs before and during anaphylactic shock from 
horse serum. There are no studies of adrenaline in 
the blood in asthma, and it seems unlikely that such 
a study would be profitable. The physiologic activ- 
ity of epinephrine is so great that one can ascribe 
its therapeutic effect to a direct stimulation of the 
sympathetic nervous system rather than to an in- 
direct replacement of the hypothetical insufficiency 
of the secretion of the adrenal medulla. 

The adrenal cortex is quite another matter. Three 
functions of it have so far been recognized. The first 
is concerned with the metabolism of salt and water. 
This is markedly deficient in Addison’s disease and 
can be improved by treatment with desoxycor- 
ticosterone. The second is concerned with the sugar 


metabolism and influences the formation of sugar 
in the body from the breakdown of protein sub- 
stances. This function is expressed by Compound 
E of Kendall, 10 which is described as 17-hydroxy, 
11-dehydrocorticosterone. Albright 11 calls it the 
S hormone (see below). The third function is con- 
cerned with nitrogen, with growth and with the 
building of protein. It can be estimated in part bj 
the determination of the amount of 17-ketosteroids 
excreted in the urine. Albright calls it theN hormone, 

There are a number of clinical observations in 
asthma that suggest disturbances in the salt-and- 
water metabolism. Potassium iodide is of benefit, 
supposedly because it stimulates the mucous glands 
in the bronchi. Bloom 12 has recommended potas- 
sium chloride for hay fever. Does the potassium 
radical have any other action? For some patients 
I have prescribed teaspoonful doses of bicarbonate 
of soda after each meal, to be taken with the potas- 
sium iodide, and some patients like it. To others 1 
have given hydrochloric or nitrohydrochloric acid, 
as advised originally by Beckman, 13 and some of them 
like this. When asthma is extremely severe and the 
patient is in great distress, the intravenous injection 
of 1500 cc. of normal saline solution containing 5 per 
cent glucose is usually effective. The dose provides 
about 14 gm. of sodium chloride and about 45 gm. 
of sugar; it is sometimes repeated in six to twelve 
hours. When patients with severe asthma develop 
cor pulmonale with edema of the extremities, the 
asthmatic wheeze usually ceases. Incidentally, the 
fact that asthma clears during fever and during 
jaundice is also interesting. These clinical observa- 
tions suggest that the administration of extra salt 
does good. There are several papers that touch on 
this subject, but they give the opposite impression — 
namely, that extra salt does harm. 

In 1940, Stoesser and Cook 14 observed that the 
feeding of large amounts of dextrose to children vit 
asthma helped them, but if large amounts of sodium 
chloride were given at the same time, the total effect 
was not so good. In another paper, the same au- 
thors 16 described a new experiment. Children " er8 
placed on a diet low in salt. They lost water an 
weight, and when they were dehydrated fever ther- 
apy helped the asthma. If, however, sodium chlori e 
was fed, water was again retained, and when the sa t 
content of the serum returned to normal, fever 
therapy no longer relieved the asthma. Pitressin " as 
tried because this hormone from the posterior p ltul 
tar y gland has an antidiuretic action. It can cause a 
retention of water without the retention of sodium 
chloride at the same time. A child was placed on t c 
same low-salt diet and continued to have asthma- n 
the eighth day Pitressin was given and the water in 
take was considerably increased. After twenty- ° ul 
hours the asthma cleared, and in thirty-six hour- 5 
the patient had gained 1.5 kilograms in weig 
The treatment was then stopped; -the patient ex 
creted 2000 cc. of urine in twelve hours, but t 
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asthma did not return. After a few months, how- 
ever, when the sodium chloride content became high, 
asthma again appeared. Another child also con- 
tinued to have asthma on a low-salt intake and was 
benefited by , Pitressin. During the antidiuretic 
phase caused by the drug, water was retained and 
the asthma cleared, but later when the Pitressin 
was withdrawn and diuresis occurred, the wheezing 
recurred. In observations made by Stoesser and 
Cook on 20 children, in 18 the asthma improved 
during the phase of water retention, and with it there 
was a drop in the concentration of sodium, potassium 
and chloride in the serum. Data on the actual excre- 
tion of electrolytes in the urine are not given, but 
other studies indicate that salt is lost to the body 
in tlie more concentrated urine of the antidiuretic 
phase of the effect of Pitressin. The authors con- 
clude, “It is apparent that bronchial asthma can be 
ameliorated even in the presence of excessive hy- 
dration if there is an associated depletion of sodium 
chloride.” Donovan and Harsh 16 compared the con- 
centration of serum sodium in normal and in allergic 
persons and found the figures to be about the same. 
In pregnancy they were a little lower than the aver- 
age, suggesting .that asthma is less severe during 
pregnancy because of the depletion of electrolytes. 

Of greater interest is the paper by Sheldon, Howes 
and Stuart. 17 They were fortunate in having 5 
patients in whom asthma could be started and 
stopped by exposure to specific foods or dusts. These 
patients were placed on constant diets with a fixed 
water intake and the allergenic food was then fed. 
During the attack that ensued there was a marked 
loss of water and sodium, so much so that the sodium 
excreted in the urine was increased to twice the 
quantity eliminated during the nonasthmatic period. 
During the asthma the total quantity of sodium 
excreted in the urine in twenty-four hours was 3 to 5 
gm. more than the amounts ingested. In the 
discussion of this paper, it was pointed out that in 
serum disease, as well as in pneumonia and other 
diseases producing fever, the body does not eliminate 
salt and water; the contrast between the findings of 
Sheldon in asthma and the findings in pneumonia is 
interesting. This difference in the salt metabolism 
of the two conditions is hard to explain, but the 
marked loss of water and sodium during the attack 
of asthma that Sheldon describes fits well with our 
own clinical observations, and makes the relief of 
symptoms by replacing this loss understandable. 

Loeb 18 has described the relation between the 
adrenal glands and salt metabolism. In Addison’s 
disease, the sodium content of the blood is low. A 
diet without sodium may bring on the symptoms of 
Addison’s disease (adrenal insufficiency), which are 
relieved when sodium 5s again given. When the 
adrenal glands are removed from an animal, there 

a tremendous excretion of sodium in the urine, and 
during this process potassium is retained in the body, 
ihe contrast between the loss of sodium and the 


retention of potassium is striking. In diabetes and 
in the ketosis of starvation, on the other hand, the 
loss of base entails a loss of both sodium and potas- 
sium at the same time. When adrenocortical extract 
in the form of desoxycorticosterone acetate is fed to 
adrenalectomized animals, the effect is the same as 
that of giving large quantities of salt (sodium) and 
water, except that the improvement is more striking. 
The administration of desoxycorticosterone or its 
esters to patients with Addison’s disease causes a 
striking retention of salt and water; one of Loeb s 
patients gained 11 kilograms in the first ten days of 
such treatment. The concentration of potassium 
in the blood falls as that of sodium rises. 

This treatment, however, is not without danger. 
When desoxycorticosterone acetate (Doca) was fed 
to normal dogs, they developed in ten days a sort of 
diabetes insipidus. They drank water avidly, some- 
times 3000 to 5000 cc. a day, but this stopped when 
the drug was omitted. If continued, however, it 
brought on a curious weakness of the muscles, and 
if it was still continued, the animals died in ten to 
fourteen days. If they were given a 0.15 per cent 
solution of potassium chloride instead of tap water, 
the muscle weakness did not occur, although the 
diabetes insipidus was unaffected. After death the 
skeletal muscles showed a large amount of sodium 
and little potassium, and it is clear that the feeding 
of potassium tended to prevent the decrease in cellu- 
lar potassium without, however, making any change 
in the high blood sodium. Evidently the diabetes 
insipidus depends on the high concentration of 
sodium in the serum and in the extracellular fluid, 
whereas the muscle weakness depends on the loss 
of potassium in the cells and its replacement by 
sodium. Desoxycorticosterone acetate has a direct 
effect on the metabolism of electrolytes, but none 
on that of sugar or nitrogen. Thorn and his associ- 
ates 19 have shown that other and closely related ste- 
roids are concerned with these other processes. 

The treatment of asthma with extract of the 
adrenal cortex has been attempted. In 1936,Wilmer 
and Miller 20 treated patients with an extract of 
whole adrenal cortex (Eschatin) and claimed results 
that were spectacular in some cases, although dis- 
appointing in others. Fineman 21 treated 4 patients 
with Eschatin when their asthma was stationary. 
One showed marked, 1 moderate and 1 only slight 
improvement, but in 3 patients there was a decided 
increase in strength and appetite, with a gain in 
weight. Nothing is said about the factors of salt 
and water. Cohen and Rudolph 25 used another 
product of the adrenal cortex (Interrenalln) and 
found no effect in 4 cases. More recently, Dragstcdt, 
Mills and Mead 23 found that a prior administration 
of adrenocortical extract to sensitized dogs did not 
prevent anaphylactic shock but. tended to diminish 
the severity of the reaction. One wonders about the 
so-called “nonspecific effect” of the doses. In 19 jo, 
Prickman and Koelsche 21 treated 16 asthmatic pa- 
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tients with Cortin injected intravenously, and the 
treatment was supplemented by excessive amounts 
of sodium chloride given by mouth. Little or no 
specific benefit was observed. 

More recently, the effect of feeding extra salt has 
been tried on debilitated patients in the Allergy 
Clinic at the Massachusetts General Hospital. 
Patients with asthma have been given up to 12 gm. 
additional of sodium chloride by mouth each day. 
In some cases, particularly when the patient is thin 
and in poor general condition, the extra salt has had 
a good effect, but in others, especially in those who 
are well nourished and in good condition, no benefit 
has been obtained. It goes without saying that in 
this type of experimentation clinical results without 
actual measure of the effect of treatment mean little. 
Nevertheless, the results are suggestive. In the case 
reported herein the chloride content of the fasting 
blood was 95 miiliequiv. per liter in place of the 
normal figure of 105 miiliequiv. The patient felt a 
little better under the salt treatment. 

Another theory about asthma is interesting. Peri- 
arteritis nodosa is a pathologic lesion that is occa- 
sionally found in patients with severe asthma. In 
the series of 50 fatal cases reported by Rackemann 
and Mallory 25 in 1940, periarteritis nodosa was 
found in 5 cases, a high percentage. In 1942, Rich 26 
reported that the lesions of periarteritis nodosa 
could be observed in certain patients who died of 
some acute infection but had serum disease at the 
same time. Later he and Gregory 27 demonstrated 
that the same results can be produced in rabbits by 
treating the animals in various ways with foreign 
serum. This work is an important advance. It 
shows that periarteritis nodosa is not a disease 
entity but is merely a part of a complex process, and 
that the lesion can be produced by methods similar 
to those used in producing serum disease or the 
Arthus phenomenon. 

During 1943 Selye and Pentz 28 presented new 
data that are likewise of primary importance. They 
showed that the lesions of periarteritis nodosa, of 
malignant hypertension and of rheumatic arthritis 
in rabbits are similar and that each of them can be 
produced by treatment not only with foreign serum 
but with foreign proteins of other sorts, as well as 
by bacterial products. Also, treatment of the 
animals with desoxycorticosterone acetate together 
with a large intake of salt produced the lesions of 
periarteritis nodosa. In discussing their results these 
writers point out that in each case the lesions depend 
on treatment that is drastic and produces a pro- 
found disturbance in the animal, and they propose 
the interesting theory that the lesion results from 
nothing more than the “alarm reaction,” a term 
which was used first by Selye 29 in 1936 to indicate 
tlie shocklike syndrome that develops from any 
severe, insult to the body. It perhaps depends on 
excessive secretion of adrenal hormones, but it now 
appears that treatment with serum, other foreign 


proteins or bacteria serves to elicit the alarm reaction ? 
in a purely nonspecific manner, and that the develop : 
ment of periarteritis nodosa is merely the response ' 
to this severe treatment. Not much is said by Selye • 
about the symptoms displayed by his animals, t 
Asthma is not mentioned, and perhaps it is too 11 
much to consider his observations as having any rela- " 
tion to the asthma problem. On the other hand, they 1 
are, like the salt experiments, suggestive. 

The patient here described suffers from a sort of 
exhaustion. He has lost weight, the blood pressure 
is low (110 systolic, 80 diastolic), the pulse is rapid 
(90 to 100), and the fasting blood sugar is low (73 
and 85 mg. per 100 cc. on different days). The 
glucose tolerance, however, shows a normal curve. 
The blood protein is 6.6 gm. per 100 cc. In twenty- 
four hours he excreted only 5.5 mg. of 1 7-ketosteroids 
in the urine, whereas the normal man excretes about 
15 mg. He is obviously depleted in various ways 
This condition suggests a deficiency of the adrenal 
cortex. Obviously, there are many difficulties in the 
way of proving that this idea has significance in the 
asthma problem as a whole. Selye defined the alarm 4 
reaction as “the sum of all biological phenomena 
elicited by sudden exposure to stimuli to which the 
organism is quantitatively or qualitatively not 
adapted.” Biologic phenomena develop in asthma 
of every variety, but the very fact that some evi- 
dence is in favor of the theory and some against it 
shows that the alarm reaction by itself has little 
to do with allergy or with asthmatic attacks that 
occur as isolated episodes in persons who are other- 
wise in good general health. At least the conse- 
quences of the alarm reaction are not important in 
average or ordinary cases. When, however, the 
attacks are repeated or when they become successive 
and confluent, as in this case, there may be evidence 
of a general disturbance of severe grade, which, as 
here, causes symptoms of another kind that are addi- 
tional to the difficult breathing of asthma. These 
symptoms are separate from the asthma, even 
though they are caused by it in the first instance. 

Selye’s concept of the alarm reaction is most in- 
teresting. He shows that the disturbance can 
develop from injuries of many Linds and without 
any one exciting cause. The evidence 'of adrena 
activity in the shock stage is followed by other evi- 
dence of adrenal exhaustion in the countcrshock 
stage, and one might describe this patient as being 
always in the countershock, depressed phase of the 
alarm reaction. Albright 11 has pointed out that t e 
hypertrophy of the adrenal cortex in the alarm 
reaction is associated with an initial release of the 
adrenal hormone that controls the production o 
sugar from protein breakdown (gluconeogenesis)j 
the S hormone, — and also of the other hormone 
concerned with the building of protein tissue, — ^ 

N hormone, — but that this change is followed by 
an overproduction of S hormone and an under- 
production of N hormone. After injuries the 
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obilization of energy and the conservation of 
aterial for general repair are beneficial. On the 
her hand, if the excess of S hormone and the 
iminution of N hormone are continued too long, 
generalized debility results. The negative nitrogen 
alances observed during the alarm reaction, even 
v the presence of an adequate protein intake, 
ecome explainable on the basis of a decreased pro- 
■in synthesis rather than of an increased protein 
reakdown. The observations made so far in the 
resent case fit such a theory well, and the con- 
ation as a whole should stimulate greater interest 
i the theory that certain forms of the symptom 
Dmplex that is called asthma may be after all 
lerely one expression of a fairly general and diffuse 
hysiologic disturbance. The treatment of this 
isturbance by the use of appropriate hormonc- 
ke substances that have been developed from m- 
estigations based on these theoretical considera- 
ions may be expected. 

Once more, it is clear that “all is not allergy that 
heezes.” 

33 Beacon Street 
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CASE 30101 
Presentation of Case 

A thirty-seven-year-old trainman entered the 
hospital because of upper abdominal and perium- 
bilical pain. 

The patient was in apparent good health until two 
or three years before entry, when he noted mild 
attacks of sharp stabbing pain in the upper abdomen. 
The pain usually started above the umbilicus and 
then radiated to the lower part of the chest, through 
to the back, and down to the lower abdomen. These 
attacks came on any time of the day without rela- 
tion to meals or activity, and lasted from a few 
minutes to two or three hours. They did not in- 
capacitate him. About six months prior to admis- 
sion the attacks became more frequent and the 
pain quite severe. They were, accompanied by an 
intense desire for food, which disappeared as soon as 
he had eaten a few mouthfuls. He developed con- 
stipation without any change in the color or con- 
sistence of the stools. These symptoms progressed 
until admission. There were no chills, fever, jaun- 
dice, nausea, vomiting or clay-colored or tarry stools. 
He had lost 20 pounds in weight in three months. 
He seemed to be constantly hungry. 

Physical examination showed a thin, rather pale 
man who looked uncomfortable but was not in dis- 
tress. The heart and lungs were normal. Marked 
tenderness was elicited in the epigastrium, more on 
the right, with spasm and a suggestion of an in- 
definite epigastric mass. 

The temperature was 99.6°F., the pulse 90, and 
the respirations 20. The blood pressure was 120 
systolic, 90 diastolic. 

Examination of the blood showed a red-cell count 
of" S, 000, 000, with 80 per cent hemoglobin. The 
white-cell count was 8900. The urine was negative. 
The blood sugar was 123 mg. per 100 cc., the non- 
protein nitrogen 23 mg., and the blood protein 7.2 
gm. The chloride was 100.2 milliequiv. per liter. A 
glucose tolerance test revealed a fasting sugar of 
145 mg. per 100 cc.; at the end of the first hour the 
blood sugar was 193 mg., at two hours 253 mg., and 
at three hours 235 mg. The serum amylase was 

•On lea vc of a bsencc. ' 


normal. A blood Hintorf test was negative. 
Graham test was essentially negative. 

A gastrointestinal series showed a normal esopl 
gus and stomach. The antrum of the stomach i 
displaced upward and anteriorly by a large mass tl 
seemed to fit into and widen the duodenal 1< 
(Fig. 1). The mass compressed the duodenum 1 
did not obstruct it. Numerous flecky areas of ( 
cification were seen in the mass. Some of these 
tended farther up into the left upper quadrant. 1 
mucosal pattern of the duodenum was normal. 

On the twelfth hospital day a laparotomy i 
performed. 

Differential Diagnosis 

Dr. Oliver Cope: A mass in the region of 
head of the pancreas is described in the x-ray rep 
Careful examination of the x-ray films is going tt 
important in arriving at 1 a final diagnosis, but be 
seeing the films I shaU'make certain comments. 

The patient’s symptoms do not offer a clue a 
the nature of the disease. Any mass in the ref 
described could cause such pain. Hunger relie 
by food is also not specific of any lesion. The abst 
of change in the character of the stools suggests t 
there was no blockage of the pancreatic duct, 
cause if pancreatic lipase is excluded from theuf 
intestine, the stools usually are grossly fatty, 
absence of jaundice excludes blockage of 
common bile duct. 

The laboratory examination is of some help f< 
points to disease of the pancreas. The impori 
positive finding is a diabetic tendency, the ghu 
tolerance being decreased. This tendency sugg 
destruction of islet-cell tissue. Such destructio 
unusual but can occur as the result of long-stam 
inflammation. 

The fever on entry apparently did not conti 
and the process presumably was not infectious, 
normal blood amylase does not exclude an infl 
matory process: the characteristic finding of a 
pancreatitis is an elevated blood amylase, but 
activity of this enzyme has usually returned to 
mal after the first week of the disease and 
tinues normal during the chronic and late st 
of the disease. An elevated blood amylase 
occurs for a brief period immediately following a 
obstruction of the pancreatic duct, but does 
follow slow, delayed closure of the duct. Corn; 
obstruction of the pancreatic duct is therefore 
excluded by this normal finding, and one 1 
chronic inflammatory change in the body or w 
of the pancreas without demonstrable alteratio.- 
amylolytic power of the blood. 

Before we go farther I should like to see the x-ra) 
films. What does the x-ray department mean b> an 
“essentially negative’’ Graham test? 

Dr. Laurence L. Robbins: I think what was 
meant by the interpretation of “essentially negative 
is the lack of evidence of gallstones and the fact tha 
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%he gall bladder appears to function well in the determined from the position of the ligament of 
3raham test. It is displaced. That is why “essen- Treitz. 
u -tially” was put in the report. Dr. Cope: Do the areas of calcification retain a 

- Dr. Cope: It also says that the calcified areas constant position in the two examinations? 

twere seen in the region of the mass. Is the mass Dr. Robbins: Yes. 

-visible on the films? Dr. Cope: Is there no evidence of shift? 

" Dr. Robbins: The gastrointestinal examination Dr. Robbins: No. 

.'shows a pressure defect on the greater curvature side Dr. Cope: The first question that comes to mind 

tof the antrum and in the pyloric region, with definite is, Are these areas of calcification pancreatic stones? 



Figure 1 . Photomicrograph of the Krukenberg Tumor, 


displacement of the duodenal cap and second portion I think Dr. Robbins will answer “No.” I suspect 
to the right, and numerous flecks of calcification in that they are not pancreatic stones, even though the 
the region of the mass. The mass appears to be area of distribution involves the pancreas, because 
fairly well localized to the head and body of the the area involves an enlarged pancreas. It is cn- 
pancreas. The duodenum in the region of the liga- larged beyond that which I would suppose could be 
ment of Treitz does not appear to be displaced associated with calculi in the duct of the pancreas, 
appreciably. There is no evidence of invasion of the Perhaps these little objects that are in the region of 
mucosa of the duodenum. the tail of the pancreas could be explained as stones, 

Dr. Cope: “Some of these extended farther up into but probably not those in the head of the pancreas, 
'f'e left upper quadrant.” What does that mean? Pancreatic stones arc rare and perhaps they do occur 
Dr. Robbins: There arc areas of calcification in within the ducts in the presence of an enlargement 
the upper quadrant, but no appreciable enlargement of the pancreas. I have never seen this. I tend to 
°f that portion of the pancreas so far as can be exclude stones, however, as the primary lesion in 
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this case on the basis of the circumferential arrange- 
ment or pattern. Whether there were stones out in 
the tail of the pancreas I do not know. 

Will Dr. Robbins comment on that? 

Dr. Robbins: Those in the tail might be stones, 
but the areas of calcification in the region of the 
head are quite linear and do not have the typical 
appearance of the few cases of pancreatic lithiasis 
that I have seen. 

Dr. Cope: I shall go back one step to say that I 
think this mass visualized by x-ray with the areas of 
calcification adequately explains the patient’s symp- 
toms and also, one could imagine, the decreased 
glucose tolerance or inadequate production of in- 
sulin. The problem therefore resolves itself into 
trying to judge the nature of the lesion giving rise 
to this x-ray picture. Stones can produce a diabetes 
because there is an associated fibrosis of the pan- 
creas, which results from chronic blockage of the 
pancreatic ducts, and that fibrosis may go on to cell 
destruction of the islets with a resultant inadequate 
amount of insulin. The occurrence of diabetes fol- 
lowing stones and fibrosis has been reported. I have 
never seen diabetes come on following tumor of the 
pancreas and this seems unusual to me. Yet I sup- 
pose it could occur with any slowly growing, fibros- 
ing, sclerosing lesion. Ordinarily if there is a tumor 
or a cyst that arises in the head of the pancreas and 
is large enough to block off the duct of the pancreas, 
there is an atrophy and some sclerosis of the acinar 
tissues distal to the lesion. But there is usually ade- 
quate islet-cell tissue for normal insulin formation. 

Did this tumor involve the entire pancreas? No, 
it did not. Apparently it involved the head, but 
there is also evidence of some change in the tail. 
Again, I think this is consistent with the picture. 
What could it have been if it was not stone in the 
pancreatic duct? It may have been any one of a 
large variety of conditions. The commonest are 
simple cysts and tumors. It is surprising that this 
man had not had any jaundice, but I suppose the 
reason is that the distortion of the duodenum was 
such as to allow free drainage of the common bile 
duct into the duodenum. The ampulla was probably 
above the area of pressure. The collapse of the gall 
bladder in the Graham test bears out the free drain- 
age into the duodenum. Free bile drainage does not 
exclude obstruction of the pancreatic duct, but a 
cyst of this size could not be expected from simple 
obstruction of a pancreatic duct. 

The mass could be a papillary cyst arising in a 
papillary adenoma or it could be one of the simple 
cysts. A dermoid has to be considered for they occur 
in the pancreas, but I do not belieVe that these areas 
of calcification are the typical markings one would 
expect in a dermoid. Therefore I shall assume that 
the calcification had occurred in areas of the cyst 
or tumor in which necrosis had accompanied the 
progressive, slow growth of the lesion. Because the 
calcification points to slow growth I shall assume 


that the mass was not malignant and I believe tha 
it was either a cyst, simple or papillary, or a cyst) 
tumor, • — rather than a solid tumor that had give 
rise to obstruction of the - pancreatic ducts, — prol 
ably with some fibrosis and secondary calcificatio 
and, finally, with decreased insulin production. 

Dr. Chester M. Jones: I should like to as 
whether prolonged partial obstruction of the pat 
creatic duct tends to stone formation. It is a rai 
condition. I have a hazy idea of pancreatic calcuj 
the diagnosis is usually by exclusion, and we ai 
very apt to be wrong >vhen we make it. Do yo 
know about the formation of stones, Dr. Cope! 

Dr. Cope: I have no knowledge. I am sayic 
fibrosis and stone from obstruction on a hand 
There seem to be two configurations in the i-ra 
film, a circular tumor and something behind in tl 
tail. Stone formation is a -pure guess. In dog 
fibrosis regularly follows ligation of the pancreat 
ducts. 

Clinical Diagnosis 
Pancreatic cyst. 

Dr. Cope’s Diagnosis 

Pancreatic cyst or cystic tumor with degenerate 
and calcification (nonmalignant). 

Anatomical Diagnosis * 

Pancreatic cyst. 

Pathological Discussion 

Dr. Benjamin Castleman: I am sorry E 
Arthur W. Allen is not here to tell you his operati 
findings. He found a large “cystic tumefaction,’ 
he called it, including the entire head of thepancre 
and extending down the midline to the left. It w 
hard in some areas, but felt definitely cystic. I 
put a needle into it and withdrew 30 cc. of cloud 
thin,, gray fluid. Small particles could be se 
floating in the fluid, which he interpreted as flee 
of calcified material. He then did another aspii 
tion and obtained 90 cc. He thought that resect? 
would be too great an undertaking at that time a: 
merely did a cholecystostomy. He took a biop 
of the pancreas, on which we were able to report or 
chronic pancreatitis. There were large areas 
lymphocytic infiltration but no evidence of tuna 
The patient went home, but came back three 
four months later with a history of pain in the ng 
upper quadrant. At that time Dr. Allen re-explor 
the abdomen and again aspirated the cyst, recovi 
ing over 500 cc. of thin, yellow-brown fluid. T 
cyst seemed fairly movable and a resection of t 
head and part of the body of the pancreas and st 
rounding duodenum was performed. A catheter w 
introduced into the cut end of the common duct, 
and this was brought- through the jejunum to cote e 
out through a small jejunostomy; then a jejuflO* 
choledochostomy was performed. A gastroenteros- 
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>tomy was done, after which a fine catheter was 
^.placed in the cut end of the pancreatic duct and 
*the whole cut end of pancreas implanted in the 
Ljejunum below the gastroenterostomy. This cath- 
eter was brought out through the wall of the jeju- 
--num by a small jejunostomy. A third jejunostomy 
for feeding was placed below the others, and all three 
..tubes were led out through a separate stab wound 
, in the left abdominal wall. After this a cholecys- 
^ tostomy was done. 

’ Here is a photograph of the cyst, which measured 
12 by 9 by 7 cm. (Fig. 2). It had a thick fibrous 
‘ wall with no lining epithelium that we could make 
j r out. When received, it contained about 200 cc. of 


such, it has to be extensive chronic pancreatitis, 
destroying practically the whole pancreas, before 
the patient develops diabetes. I think that is nearly 
always correct. 

Dr. Castleman: We believed that the piece re- 
moved at the first operation, which showed chronic 
pancreatitis, may well have been due to pressure of 
the cyst on neighboring parenchyma. The tail of 
the pancreas may have had atrophic acinar tissue 
from the pressure on the pancreatic duct itself. ^ 

Dr. Cope: But ordinarily that is not associated 
with atrophy of the islet-cell tissue. 

Dr. Jones: The number of cases observed clin- 
ically where there has been obstruction to the flow 



Ficure 2. 


clotted blood. Although most of the lining was 
smooth, there were many irregular knob-like pro- % 
jeettons up to 0.5 cm. in diameter composed of old 
organized blood clot, many of which were hard and 
gritty and were undoubtedly the areas of calcifica- 
tion seen on the x-ray films. 

Dr. Cope: It was not malignant? 

Dr Castleman: It was not malignant, and not 
of the papillary cystadenoma type. It was a simple 
oyst, the etiology of which ns still unknown. I be- 
lieve some would call it a pscudocyst resulting from 
previous areas of necrosis in the pancreas, rather 
than a cyst due primarily to obstruction of the duct 
l do not believe a cyst would reach this size from 
mere obstruction to the duct. 

Dr. Cope: Was Dr. Allen able to visualize the 
tail of the pancreas? Was that fibrosed? 

Dr. Castleman: He did not mention it. 

Dr. Cope: In the cases that we have seen on die 
surgical service, it was rare to find such a benign 
localized lesion associated with a diabetic tendency 
an< * with the tail of the pancreas uninvolved. Is 


f that 


your experience, Dr. Jones? 


Dr. Jones: I should think 'so. If it is chronic 
Pancreatitis that the pathologist can recognize as 


of pancreatic juice and an atrophic process that 
results in diabetes are extremely few. 

Dr. Reed Harwood: I talked with the patient 
after the operation and it turned out that he had a 
family history of diabetes — a brother with severe 
diabetes. I have no way of knowing whether the 
pancreatic cyst brought on the diabetes or whether 
he had diabetes before the cyst developed. 

Dr. Cope: It is a mild diabetes? 

Dr. Harwood: Yes, extremely mild. At the 
present time he is getting 8 units of insulin, and 
sometimes he is sugar free. 

Dr. Castleman: It is now four weeks since the 
operation and the patient seems to be doing well. 


CASE 30102 
Presentation of Case 

A fifty-thrce-ycar-old Lithuanian machinist was 
admitted to the hospital because of cough, orthopnea 
and swelling of the ankles. 

Except for slight dyspnea on exertion, the patient 
was well, and engaged in active work, until about 
eight wrecks before entry. He then developed a 
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fairly severe dry cough. Three or four days after 
this there was sudden onset of pain in the left side 
over the lower ribs. The pain was intensified by 
cough on deep inspiration. The patient had no fever 
or chills. Because of persistence of the cough, a 
physician referred him to a metropolitan hospital 
for a roentgenogram of the chest. The film was said 
to show “pleurisy on the left.” Soon after this, pain 
developed in the right side that was similar to that 
previously suffered on the left. The patient then 
entered a nursing home for a stay of about a month. 
In the first days of this hospitalization he had no 
fever, but later the temperature rose to 102°F. and 
he was put to bed for two weeks, the diagnosis being 
“double pneumonia”; during that time, however, 
he felt well. After another week in the nursing home, 
when he was allowed to be out of bed, he was dis- 
charged. At that time, a week before entry, there 
was increase in the patient’s usually slight exertional 
dyspnea. There was swelling of the ankles, and 
reappearance of persistent cough. The patient had 
paroxysmal difficulty in breathing at night. These 
symptoms progressed rapidly. 

No significant past history could be obtained. 
Physical examination showed a man sitting up in 
bed, with rapid and embarrassed respirations. The 
fingers were clubbed, and the nail beds “floating.” 
The veins of the neck were engorged, and the fundi 
showed slight venous congestion. The feet and 
ankles showed pitting edema. The heart was 
markedly enlarged to the left, extending 12 cm. to 
the left of the midsternal line. There was gallop 
rhythm, and the sounds were of poor quality. A 
diastolic thrill was palpable at the apex. There were 
a loud apical systolic and probable diastolic murmur, 
a systolic murmur in the aortic area, and an early 
high-pitched diastolic murmur along the left sternal 
border in the third interspace. The pulse was Cor- 
rigan in type. Moist rales were heard over both pul- 
monary bases, up to the level of the spines of the 
scapulas. The liver edge was felt three or four finger- 
breadths, and the spleen twofingerbreadths, below the 
costal margin. F ree abdominal fluid was not evident. 

The temperature was 101°F., the pulse 120, and 
the respirations 24. The blood pressure was 140 
systolic, 40 diastolic. 

Examination of the urine was negative. The blood 
showed a red-cell count of 4,100,000, with 10 gm. 
hemoglobin, and a white-cell count of 7000, with a 
normal differential. The nonprotein nitrogen was 
23 mg. per 100 cc., the serum protein 7.3 gm. The 
sedimentation rate was 1.6 mm. per minute. Thir- 
teen blood cultures were negative. The Hinton re- 
action was positive on four examinations; the 
Wassermann reaction was twice negative, and twice 
doubtful or unsatisfactory. . 

An electrocardiogram showed probable' digitalis 
effect. 

A roentgenogram of the chest showed the heart 
to be enlarged, particularly in the region of the left 


ventricle. The aorta was not remarkable. The hilai 
vessels were dilated and fuzzy in outline. Boll 
costophrenic angles were obliterated. Oblique am 
lateral views showed slight enlargement of the lei 
auricle. 

The patient was treated with full doses of digitali 
and mercurial diuretics, and was given sedation am 
fluid restrictions. He lost fluid satisfactorily, an 
there was some clearing of the chest. The ten 
perature, however, continued to fluctuate daily bf 
tween 98 and 101°F., the pulse and respirations r< 
maining somewhat more rapid than normal. 

After three weeks in the hospital without essei 
tial progress, the patient was given massive dosi 
of aspirin, to which there was no significant respons 
At about that -time, occasional granular and hyalii 
casts and red cells began to appear in the urin 
Eight weeks after admission, a course of sulf 
diazine was given, a blood level of 16.7 mg. p 
100 cc. being attained. The patient’s temperatu 
continued as before. .There was progressive wea 
ness, and two months after entry increasingly fi 
quent episodes of severe nocturnal dyspnea beg 
to occur, during which the physical signs of pi 
monary edema were evident. 

In the eleventh hospital week the patient expir* 
failing to respond to oxygen, morphine and tour 
quets. There was a terminal elevation of te 
perature to 105°F. 

Differential Diagnosis 

Dr. Arthur J. Linenthal: In the discussion 
this case there are two main questions to be o 
sidered: first, the nature of the cardiac disease ti 
led to congestive heart failure and death, * 
second, the nature of some other process that 
peared to be present, the predominating no* 
festation of which was continuous fever of ab 
four months’ duration. 

Regarding the heart disease, the problem 
mainly one of distinguishing between the two 
portant possibilities: rheumatic heart disease ■ 
syphilitic heart disease, either one of which ® 
give rise to aortic regurgitation, which was the j 
dominant, if not the only, valvular lesion pres< 
Information concerning this differentiation may 
obtained from the clinical picture, the phy s 
examination, the x-ray examination and the la < 
tory findings. 

The most striking features of the clinical pm' 
were the suddenness of the onset and the rapidit, 
the progression of the picture of cardiac fan 
This is suggestive of syphilitic heart disease, 
frequently runs such a rapid course, rather t 
rheumatic heart disease, in which the coursi 
almost always a chronic and prolonged one. Further 
more, at the age of fifty-three a first attack of con- 
gestive failure suggests syphilitic rather t a 
rheumatic etiology. 
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Physical examination gave definite evidence of 
“.7 aortic regurgitation: a diastolic murmur along the 
"“/left sternal margin, a Corrigan pulse and a blood 
pressure of 140 systolic, 40 diastolic. There was no 
,j evidence of aortic stenosis to point to rheumatic 
.^disease: there was only a systolic murmur in the 
aortic area, the transmission of which we do not 
'“j know, there was no thrill, and there is no mention 
" ' of abnormal aortic second sound. 

^ The physical findings at the apex- are difficult to 
r evaluate. There is said to have been a “probable 
I*-'' diastolic murmur,** which could have been a trans- 
c mitted murmur from the aortic area, an Austin- 
^ Flint murmur, or the murmur of mitral stenosis. 

There is said to have been a diastolic thrill at the 
li apex. The exact significance of this is questionable 
31 in the absence of a definite diastolic murmur. 
* Ordinarily this would be indicative of mitral ste- 
*■ nosis. An apical systolic murmur can represent 
i“ organic mitral regurgitation associated with rheu- 
"£■ matic disease of the mitral valve, or can be the 
V functional murmur of mitral regurgitation secondary 
** to the left ventricular enlargement of aortic re- 
s' gurgitation. This last murmur is therefore of no 
differential help. 

- Thus the physical findings showed definite organic 
r disease of the aortic valve, with aortic regurgitation, 
3, but in all probability no organic disease of the 

mitral valve. These findings are somewhat sug- 
gestive of a syphilitic etiology. 

X-ray examination of the chest brought out many 
features. The predominant left ventricular en- 
f/ largement was consistent with free aortic regurgita- 
tion. The normal aorta gave no support to the 

- diagnosis of syphilitic heart disease, but did not 

- rule it out. The dilated hilar vessels and the left 
j auricular enlargement were consistent with func- 
■ tional mitral regurgitation, and the “slight” en- 
{ largement of the auricle, was not enough to pre- 
suppose the presence of mitral stenosis. All this 
evidence is in keeping with isolated aortic regurgi- 

i tation due to either cause. 

The laboratory data showed four positive Hinton 
' factions, which were good evidence of syphilitic in- 
$ faction. The two negative and the two unsatis- 
f factory Wasscrmann reactions were in no .sense 
' against the diagnosis of syphilis, since the Hinton 
is the more sensitive of the two tests. 

’ f n summary, then, a fifty-tHree-year-old man 
with positive serologic tests and free aortic regur- 
f fixation developed rapidly progressive, predom- 
inantly left-sided, cardiac failure, a picture more 
consistent with syphilitic than with rheumatic 
disease of the aortic valve. 

The picture of congestive heart failure, both of the 
left and of the right side of the heart, was quite 
clean The onset was rather sudden, with increasing 
} exertional dyspnea, ankle edema, cough and paroxys- 
I inal nocturnal dyspnea. Examination revealed pit- 
ting edema, cardiac enlargement, gallop rhythm, 


poor heart sounds, orthopnea, rales in the lungs, and 
engorged neck veins. The negative urine and normal 
nonprotein nitrogen suggest that the amount of 
congestion in the kidneys was slight if any. 

On cardiac therapy he did well at first, losing , 
fluid satisfactorily. Apparently the paroxysmal 
dyspnea also improved, for we arc told that it re- 
appeared toward the end of his hospital stay, when 
he died in uncontrollable pulmonary edema. We do 
not know whether there was any reappearance of 
the right-sided cardiac failure. 

In addition to these findings, however, there were 
others less easily explained on the basis of cardiac 
failure. The liver was large, but we are not told 
whether it was tender or whether it subsequently 
decreased in size with diuresis. With hepatic en- 
largement due to congestion of such sudden onset 
and short duration, one would expect that the liver 
would have been quite tender and painful. Palpable 
splenic enlargement, two fingerbreadths below the 
costal margin, is unusual with failure of such short 
duration, being usually seen in long-standing cases 
of chronic passive congestion, often with cardiac 
cirrhosis of the liver. 

There remain other findings that cannot be ex- 
plained on the basis of heart failure. The con- 
tinuous fever was apparently the most striking fea- 
ture of this patient’s illness. It started three or four 
weeks before the onset of the failure and persisted 
even after the cardiac failure had improved. The 
elevated sedimentation rate was probably an ac- 
companiment of the fever. The clubbed fingers 
could fit in with several of the disease pictures to be 
mentioned below, or they could represent a con- 
genital and an entirely unrelated phenomenon. 
There was a moderate hypochromic anemia, which 
is also unexplained. 

As the first possibility to explain these findings, 
one thinks of pulmonary disease. The patient’s 
illness before the onset of cardiac decompensation 
involved the lungs. It started with cough and was 
followed by pleuritic pain, first on one side and then 
on the other. A film at that time is said to have 
shown “pleurisy on the left,” but the meaning of 
this is not clear. Subsequently the patient developed 
fever, and although he had no symptoms, he was 
put to bed and was said to have had “double 
pneumonia.’* Following closely on this period of 
bed rest, he developed the picture of cardiac failure. 
Apparently the cough that marked the onset of the 
whole illness subsided, only to reappear with the 
onset of failure and to persist for an indefinite time. 

One thinks of bilateral pulmonary infarctions 
with emboli arising from silent peripheral phlcbo- 
thrombosis, although there is no story of hemopty- 
sis. Low-grade pulmonary infection may arise on 
the basis of previous infarction. Against this idea, 
however, as against any attempt to explain the 
fever on the basis of pulmonary' disease, is the 
demonstration of normal lungs by x-ray. Except for 
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the hilar congestion and minimal fluid in the costo- 
phrenic angles, there was no evidence of paren- 
chymal disease. This finding is strong evidence 
against pulmonary infection, bacterial or otherwise, 
against pulmonary malignancy and against pulmo- 
nary infarction, at least at the time the film was 
taken. 

It is difficult to explain the nature of the pul- 
monary episode at the outset. It appears to have 
been a low-grade, rapidly subsiding pulmonary 
infection. 

Other possibilities considered by those in charge 
of the patient included subacute bacterial en- 
docarditis. Consistent with this diagnosis are the 
fever, the clubbed fingers, the anemia, the enlarged 
spleen, and the normal white count in a patient 
with known cardiac disease. Against it, however, 
are the thirteen negative blood cultures, the absence 
of any clear-cut embolic phenomena, and the rarity 
of this complication with syphilitic heart disease, 
which we assume this patient had. 

Although the picture was not that of active 
rheumatic fever in an adult, this disease was con- 
sidered, and salicylates were tried. There was no 
response. It is interesting to note that the casts and 
the red cells that appeared in the urine at that time 
may well have been due to the effect of the massive 
doses of aspirin on the kidneys. 

Finally the patient was given sulfadiazine, pre- 
sumably on the chance that he might have had some 
bacterial infection susceptible to this drug. Again 
there was no response. 

We are forced then to look elsewhere for the cause 
of the fever, and returning to those findings prob- 
ably unexplained by the congestive failure, we have 
enlargement of the liver and of the spleen. Together 
these suggest hepatic cirrhosis, and in a known 
syphilitic patient one thinks of syphilitic involve- 
ment of the liver. This disease is usually asympto- 
matic and is sometimes accompanied by fever, as is 
cirrhosis of other types. Cirrhosis can give rise to 
clubbed fingers, and the anemia, although not of the 
usual macrocytic type, is not inconsistent. 

Finally, a malignant neoplasm must be con- 
sidered in any unexplained febrile illness in a person 
of this age. No primary site was apparent, but 
metastatic, cancer of the liver is possible, although 
this would not explain the splenomegaly. Possibly 
the splenomegaly was entirely unrelated, having 
been the sequela of some such disease as malaria 
in earlier life. 


One would like to be able to explain the wh 
picture by one disease process, and this can be dc 
by supposing that this patient with syphilitic he 
disease also had syphilitic disease of the liver. 

Clinical Diagnoses 

Acute rheumatic fever. 

Rheumatic heart disease, with aortic regurg' 
tion. 

Congestive heart failure. 

Dr. Linenthal’s Diagnoses 

Syphilitic heart disease, with aortic regurgitat 

Congestive heart failure. 

Cirrhosis of liver (? syphilitic). 

Anatomical Diagnoses 

Endocarditis, subacute bacterial, of aortic v 
(pneumococcus Type 13). 

Congenital bicuspid aortic valve. 

Cardiac hypertrophy. 

Embolic nephritis. 

Splenomegaly. 

Peripheral edema. 

Pulmonary edema and congestion. 

Bronchopneumonia. 

Central congestion and necrosis of liver. 

Pathological Discussion 

Dr. Benjamin Castleman: The clinician: 
charge of this patient tried to establish a diagi 
of bacterial endocarditis and, like Dr. Lineni 
finally voted against it. The autopsy, however, 
show a subacute bacterial endocarditis invol 
the aortic valve. The valve had been previc 
damaged, but by neither a' rheumatic nor a syph 
process. The valve was a congenital bicuspid 
and on each cusp were attached friable vegetal 
6 to 8 mm. in diameter. Some of these were noc 
and contained foci of calcification. There w 
perforation 8 mm. in diameter through the i 
cusp, which accounts for the regurgitation, 
were able to recover Type 13 pneumococci from 
the heart’s blood and the vegetations. The m 
valve was negative. The heart was moden 
hypertrophied, weighing 500 gm. 

As evidence of heart failure, we found peripl 
edema, pulmonary edema and 'Congestion, and 
tral congestion and necrosis of the liver. The sf 
was enlarged, weighing 500 gm. There was al 
terminal pneumonia in the left upper lobe. 
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RED CROSS BLOOD-DONOR 

service 

A certain degree of confusion has continued to 
exist regarding the exact role of the Red Cross blood- 
donor centers, their functions and obligations and 
their 'relation to civilian defence, hospital blood 
banks and the private citizen. Many of the last, 
indeed, even including Red Cross workers, entertain 
the belief that the blood-donor center is a sort of 
civic pool to be drawn on in case of emergency, as 
one might take a book from a public library, were 
one bookishly inclined. * 

In view of the enormous quota of blood that the 
Red Cross has committed itself to obtain for this 
year of warfare, — a quota that, as previously in- 


The blood at no time belongs to the Red Cross, but 
rather, from the moment it leaves the donor’s veins, it is 
the property of the United States Army and Navy. The 
Red Cross is specifically forbidden from diverting the blood, 
except under direct orders of the Army and Navy. Under 
certain rare circumstances, such as the Cocoanut Grove 
disaster or enemy bombing, this blood can be released, but 
only with the consent of the Army and Navy. 

The Red Cross is further under obligations not to 
furnish the names of donors to persons seeking 
donors for private patients, not to conduct any sort 
of a campaign to enlist donors for private patients, 
and to accept no blood other than that taken at its 
own blood-donor centers or by mobile units of those 
centers. Moreover, by an agreement between the 
American Red Cross and the Office of Civilian 
Defense, all hospitals whose blood banks are fi- 
nanced by OCD funds must refrain from public 
appeals for donors through the newspapers, radio or 
other accepted mediums of publicity within seventy- 
five miles of a Red Cross blood-donor center. The 
Red Cross Blood-Donor Service thus receives the 
priority it must have to attain its quotas — a service 
of paramount importance to a nation at war. 

The private citizen may still be supplied with 
blood to the utmost limit of his needs, but it must 
be obtained at hospitals with blood banks, or from 
private or professional blood donors. For Army and 
Navy needs, which constitute the number one 
priority today, the Red Cross must have a clear 
track and the co-operation of every patriotic citizen. 


EPIDEMIC JAUNDICE 
Two types of cases of jaundice have been en- 
countered during the present war, both of which 
may be said to have occurred in epidemic form. 
Catarrhal jaundice, or what the British like to call 

*£di tonal. 5hir« the blood, AVff £n[. j. MtJ 230 121, 1914, 
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“infective hepatitis,” has probably occurred among 
the armed forces in this country, but its incidence 
has not been excessive and no serious or extensive 
epidemics of this disease have been reported. This 
disease, however, has occurred in epidemic form 
among civilians in England , 1 * 2 among the British 
armies in the Middle East 3-5 and among German 
troops in occupied territories , 6-8 and it is probably 
quite widespread in other localities. The second 
form of jaundice, which has occurred both in the 
American and British armed forces and in Brazil has 
come to be known as “homologous serum jaundice ” 9 
and has already been commented on in these 
columns . 10 The most widespread occurrence of this 
form of jaundice has been after vaccination against 
yellow fever. All the vaccines responsible for this 
type of jaundice have contained attenuated yellow- 
fever virus and human serum. Vaccines using the 
same strain of virus but omitting the human serum 
have now been used for more than a year, and so 
far as is known, no cases of jaundice have resulted. 

The clinical features of the two types of jaundice 
are sufficiently similar so that it is difficult to tell 
them apart. Most cases of post-vaccination jaun- 
dice, however, have had a severer course, and 
fatalities have been commoner in this form. Deaths 
from either type of jaundice have been associated 
with widespread liver damage — that is, they have 
been due to acute or subacute yellow atrophy. 

The chief distinction between the two forms of 
jaundice has been on epidemiologic grounds. The 
incubation period of catarrhal jaundice, according 
to data available in cases occurring after single or 
short exposures, is about four weeks but ranges from 
twenty to forty days. Patients with the disease are 
infectious during the preicteric stage and for a few 
days after the jaundice appears. Although no 
virus has been isolated from cases of catarrhal jaun- 
dice, the disease is believed to be transmitted from 
patient to patient by droplet infection, and sug- 
gestive results 1 of experimental nasopharyngeal 
transmission have been reported . 11 , 
Homologous serum jaundice, as implied in the 
term, has occurred only after the inoculation of 
convalescent serums or of vaccines containing 
human serum. The incubation period is two to four 
months, shorter incubation periods being quite rare. 


Infections acquired from simple exposure to ca 1 
of post-immunization jaundice are extremely u 
usual. When they do occur, however, they are hel 
ful in understanding the nature of this disease. T 
such cases, which occurred in uninoculated perse 
following contact with patients who develop 
jaundice after receiving measles convalescent sera 
have been reported . 12 * 

Several explanations for homologous serum jar 
dice may be mentioned. Is the jaundice follow 
yellow-fever immunization a mild form of yell 
fever in which the attenuated virus has retained 
viscerotrophic properties? This seems unlikely 
cause of the fact that no jaundice occurs with 
same virus when human serum is not incorpora 
in the vaccine. Furthermore, this fails to expl 
the cases occurring after convalescent serums gi’ 
for other diseases and which have similar dim 
features, as well as a long incubation period, 
second possibility is that the infected serum c 
tains a virus that is capable of producing hepat 
in the homologous species. In this connection 
virus may be the same as that of catarrhal jaun< 
but modified by the treatment to which it has b 
subjected in the preparation of the vaccine or of 
serum. Furthermore, the type of bodily read 
may be changed because of the fact that the in 
tion is acquired after subcutaneous inoculal 
rather than by the nasopharyngeal route, whic 
the natural one for catarrhal jaundice. This mi 
account for the long incubation period of homolog 
serum jaundice. Another possible explanation 
this form of jaundice depends on the supposi' 
that some toxic agent is introduced in the proces 
preparing the immunizing material. Finally, 
might suppose that the homologous serum has b 
altered in the process of preparation in such a 1 
that it becomes antigenic and capable of prodrn 
antibodies that react specifically with newly ma 
factured proteins in the liver, thus causing an 
flammatory antigen-antibody reaction. The 
two explanations are difficult to rule out or to pn 
Some recent experiments in transmission supl 
the view that the virus is identical with thal 
catarrhal jaundice or similar to it. Findlay 
Martin 13 obtained nasal washings from three 
tients in the preicteric or early icteric stage of ja 
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e following yellow-fever vaccination and fa- 
iled these washings into the nares of three healthy 
unteers. The latter came down with jaundice 
er incubation periods of twenty-eight, thirty, and 
y days. There was considerable variation in the 
verity of the 1 illnesses of these recipients, but 
2 symptoms were similar to those of infective 
patitis. 

A. second series of experiments designed to deter- 
ne the properties of any virus agent that might 
responsible for the jaundice following yellow- 
er immunization were carried out by workers at 
e National Institute of Health. 14 They produced 
.mdice in human beings by the inoculation of two 
fferent lots of yellow-fever vaccine containing 
oled human serum.' They also produced jaundice 
■ inoculating small amounts of filtered serum from 
her an individual or a group who had previously 
ceived yellow-fever vaccine containing human 
rum and who subsequently developed jaundice, 
aey concluded that the jaundice-producing agent 
filterable and survives drying in a vacuum, storing 
r long periods in serum at 4°C. and heating at 
»°C. for half an hour in the dried state. They also 
>tained evidence that this agent is present in the 
ood before the jaundice appears but not two and a 
df months after the disappearance of the jaundice, 
heir experiments indicated that the agent is 
istroyed by ultraviolet radiation. 

These two groups of experiments support the view 
•at the cause of homologous serum jaundice is a 
tus similar to, if not identical with, that of ordi- 
*ty catarrhal jaundice. If this view is correct, the 
'evention of such jaundice depends on exercising 
•rther care in the selection of donors for human 
‘-Him or plasma: one must avoid those who have 
a d or may have had catarrhal jaundice within two 
r three months of the time when they are bled. 

A recent editorial calls attention to a possible 
3urce of epidemics of catarrhal jaundice. 15 This is 
as ed on a report by Hallgren of an explosive in- 
dtutional outbreak in which the infective agent was 
r obably carried by water, inasmuch as a leak in the 
sewer system might well have accounted for 
he pollution. Such a finding appears to be sig- 
'ficant in the prevention and control of. epidemic 
^fectious hepatitis. 
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Waterhouse-Friderichsen Syndrome 

Rupert Waterhouse (b. 1873), pathologist and 
assistant physician at the Royal United Hospital, 
Bath, reported “A Case of Suprarenal Apoplexy” 
in the Lancet (1:577, 1911). A portion of the article 
follows : 

A male child, aged 8 months . . . throughout the morn- 
ing had been very drowsy and had “looked strange” . . . 
had. not seemed in pain, had taken nourishment readily, 
and . . . the bowels had acted as usual. About 3 o’clock 
in the afternoon he vomited. . . . Previously the child 
had always seemed perfectly healthy. ... On account of 
the parents’ conscientious objection the child had never 
been vaccinated. . . 

On admission the infant was obviously very ill: com- 
plexion grey, eyes dull, breathing rapid, shallow, and 
noiseless; temperature 100.4 ®F., pulse 140, and respira- 
tions 72. Rales could be heard all over the chest. . . . 
There were no signs of meningitis, and nothing abnormal 
was to be seen in the mouth or fauces. Two hours after 
admission an extensive eruption of purple spots and 
blotches appeared over the whole trunk, upper arms and 
thighs. . . . The child rapidly grew worse, . ♦ . and 
death occurred at 7:30 p.m. 

. . . .The post-mortem examination was made 22 hours 
later. . . . 

The lungs were congested and oederaatous. . . . The 
suprarenal capsules were striking objects even before their 
removal from the body; of little more than normal size for 
a child of this age, they were both of a deep purple colour 
and ^ e\*idently the seat of haemorrhage. . . . Micro- 
scopically the structure of the medulla was seen to be com- 
pletely destroyed and replaced by effused blood. ... AH 
the other organs appeared natural. . 

The case related above aopears to form one of a dis- 
tinct group ... all infants between the ages of 7 and 15 
months, and all of whom died after an illness lasting In the 
majority less than 24, and in none more than about 48 
hours. In all but three a haemorrhagic rash of greater or 
less extent was present. . . . Apart from the lesions of the 
adrenals and the haemorrhagic rash, the most constant 
post-mortem findings have been intense engorgement of the 
lungs. . . . 

Eight years f later Carl Fridcrichscn (b. 1886), 
then assistant fa the children’s department of the 
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Zonderman, Bernard, 10 Centennial Avenue, Revere. 
Boston University School of Medicine, 1937. 

Robert L. Goodale, Secretary 
330 Dartmouth Street, Boston 


, Worcester District 

Stratton, Harold L., Worcester State Hospital, Worcester. 
Tufts College Medical School, 1939. 

Leslie P. Leland, Secretary 
57 Cedar Street, Worcester 


DEATHS 

DORE — The Rev. Francis J. Dore, for the past nineteen 
years head of the biology department at Boston College, died 
February 28. He was in his sixty-eighth year. 

Fr. Dore was graduated from Boston College in 1898, and 
from the Harvard Medical School in 1902.. He practiced 
medicine in Boston until he entered the Society of Jesus in 
1907. He was regent of the school of pharmacy at Fordham 
University from 1918 to 1922, and in 1925 came to Boston 
College from St. Andrews-on-the-Hudson, Poughkeepsie, 
New York. He was an honorary fellow of the Massachusetts 
Medical Society, 

Two brothers and two sisters survive. 


POTE — Leonard H. Pote, M.D., of Somerville, died 
December 3, 1943. He was in his seventieth year. 

Dr. Pote received his degree from Harvard Medical School 
in 1900. He was a member of the Massachusetts Medical 
Society and the American Medical Association. 


CORRESPONDENCE 


CONFUSION OF NAMES 

To the Editor-. Since the similarity of my name and office 
address with those of another who is licensed to practice 
medicine in Massachusetts has, in the past, caused much 
confusion, I respectfully request that physicians who see fit 
- to refer patients to me give my full name and exact office 
address. • > 

Joseph Resnik, M.D. 

184 Bay State Road 
Boston 


AGE LIMIT RAISED FOR RESTRICTED SHORE DUTY 
IN MEDICAL CORPS OF THE NAVY 


To the Editor: On March 1, owing to the continuing urgent 
need for physicians in the Navy, the maximum age limit 
for specialist medical officers was raised from the age of 
fifty to fifty-five. This office will therefore be glad to accept 
applications from physicians who have not reached their 
fifty-fifth birthday. 

The following is quoted from the telegram of authorization: 


. Authority n hereby granted to forward applications for appointment 
in class Mt--V(S) of individuals whose physical qualifications justify 
their appointment for limited shore duty only. If approved it is intended 
to appoint these officers to duty in naval dispensaries, navy yards, naval 
training stations, and to the Navy and Martne Corps recruiting service 
thus making available for sea and foreign assignments physically and 
otherwise qualified medical officers now detailed to this type of duty, 

, Commander John P. Monks, MC-V(S) U.S.N.R. 

Office of Naval Officer Procurement Sen ' 1OT M ' <f!cal 

ISO Causeway Street 

Boston 


NOTICES 

SOUTH END MEDICAL CLUB 


' -3Plf I L cx , t J regu I ar , racet ' n S of tiic South'End Medical'Ch 
will be held at the headquarters of the Boston Tuberculo 


Association, 554 Columbus Avenue, Boston, on Tui 
March 21, at twelve noon. Dr. Chester S. Keefer will 
on the topic “Penicillin.” 

Physicians are cordially invited to attend. 


TUFTS MEDICAL ALUMNI ASSOCIATION 

‘ The annual meeting and dinner of the Tufts M 
Alumni Association will be held on March 29 at the ( 
Plaza Hotel, Boston. The committee on arrangement 
sists of Dr. William E. Browne, chairman, Dr. Harry B1 
secretary-treasurer, and Drs. Carl Bearse, Roy J. Heft 
James W. Manary and Frank R. Ober.. 

The guest speaker will be Dr. Morris. Fishbein, edi 
the Journal of the American Medical Association, who will 
on the subject “Probable 'Changes in the -Practice of 
,icine, Harmful to the Patient, If Bills Now Pend 
Washington Become Law.” Dr. Leonard Carm 
president of Tufts College, will speak on the topic 
First Fifty Years as a Prelude to Greater Things, 
speakers will include Dr. A. K. Paine, president of the 
ciation. Captain A. Warren Stearns (MC), U.S.N.K., 
on-leave, and Dr. Carl T. Phillips, of Putnam, Conneci 


NEW ENGLAND 
PATHOLOGICAL SOCIETY 

The next meeting of the New England Pathological,, 
will be held in the amphitheater of the Children s nc 
Boston, on Thursday, March 16, at 8 p.m. 

Program 

Peripheral Thrombosis and Gangrene of the Eitri 
in Early Life. Dr. Robert E. Gross. 
Neurofibroma with Special Reference to Skeletal xr 
ment. Dr. William T. Green. T r 

Tumors of the Brain and Spinal Cord in Infan 
Childhood. Dr. Franc D. Ingraham. . , 

Some Peculiarities of Malignant Tumors in r-ar . 

Dr. Sidney Farber. . 

Physicians and medical students are cordially n 
attend. 


NEW ENGLAND OPHTHALMOLOGICAL 
SOCIETY 


The 358th meeting of the New England Ophthahn 
Society will be held at the Massachusetts Eye and 
firmary, 243 Charles Street, Boston, on Tuesday, M 
at 8 p.m. _ _ 

Following the business meeting, Dr. David G. tog 
speak on the topic “Some Disturbances of Eye J\ 10 
of Cerebellar Disease.” Dr. Joseph Igersheimcr ' ' 
speak on the subject “Intraocular Pressure and l ts 
to Retinal Extravasation.” 


ALLERTON HOSPITAL 

The regular monthly meeting of the Medical Staf 
Allerton Hospital will be held at the Nurses’ Home, 
ton Street, Brookline, on Thursday, March Iu< 
noon. Luncheon will be served. 


SOCIETY MEETINGS AND CONFERENCES 
Calendar of Boston District for the Week B e( 
Thursday, March 16 


Thursday, March 16 , I 

Medical clinic. Dr. S. J.LThannhauJcr. J 


*9.00-10.00 a.ra. 

Pratt Diagnostic Hospital. 
t5.00 p.m. Minimal Water Requirements of Castaway*- 
Gamble. Amphitheater, Children’s Hospital, *> os 


Amphitheater. 

*8 New England Pathological Society 

Children s Hospital, Boston. 

Friday, March 17 

*9.00-10 00 a.m. Brain Electricity; Observations 


Ampl 


J-IU uu a.m. Brain Electricity: Observations - 
rR. , S' ram Lieutenant Commander Herbert 1, ; 
(S), U.S N.R. Joseph H, Pratt Diagnostic Hospital 

(Continued on page xiti) 
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THE NUTRITIONAL SITUATION IN THE CAMPS OF THE UNOCCUPIED ZONE OF 
FRANCE IN 1941 AND 1942 AND ITS CONSEQUENCES* 

Rene Zimmer, Joseph Weill and Maurice Dubois 
’ NIMES, FRANCE 


E ARLY in 1942 the Commission on Hygiene 
called attention to a grave danger threatening 
the very existence of the internment camps. Mal- 
nutrition, or the so-called “disease of starvation,” 
had invaded them. Although its initial attack in the 
spring of 1941 was halted by the coming of summer, 
a new wave swept over the camps with the first 
arrival of cold weather. The disease spread rapidly, 
like a contagion, revealing profound physical ex- 
haustion and extreme misery. The symptoms, 
slight at first, then more and more marked, became 
increasingly serious and showed in many respects 
the classic picture observed during famines, whereas 
other, .much less well-known symptoms seemed 
peculiar to this particular outbreak of malnutrition. 
The number of deaths increased. During the first 
period, from September, 1941, to January, 1942, 
there was a daily average of 2 deaths in each camp, 
and in certain camps 5 every two days. Four weeks 
after a group of 40 patients had been transferred to 
a camp hospital, they were all dead. 

This disease resembled an epidemic, spreading to 
all the barracks, penetrating into all the divisions, 
striking all the camps, and threatening a population 
of more than 10,000 men, women and adolescents. 
The men were affected first and seemed to be much 
less resistant than were the women and the young 
people, but later the character of this collective 
disease underwent profound changes. 

The commission sounded the alarm at the meet- 
ing of January 14, 1942. It proposed urgent meas- 
ures of assistance, and at the same time submitted 
them to the approval of the inspector general of the 
camps. The plans included the following essential 
features: the assignment by the commission of 


Report wii origin*!!} - preiented on Juty 1, 1942. by the Commhuoa 
V* Hygiene of the Coordinating Committee for Relief in the Camp* at 
£»unei, } ranee The commission commed of the repreientativei of the 

organization* tha- ■ * * ‘ ~ ‘ 

in pre 
the Unitarian Sc 
the Swm Red 


e purpi 


- — — "•"•cnlarly 
lamefy, 
ector), 
rector) 
direc* 
variou > 
problem* 


to solve the medical and hygienic . 

B *ke *up«tvlied concentration camp* in France, to collaborate 
the unitary protection of the internee* and to e»tabli»b contact with 
'“ e ihttrnational organization* interested in these problem*, report 

** trantlated and ihortened under the auspice* of the Unitarian Service 


physician-investigators to the camps, their mission 
being to examine all the internees from the point 
of view of nutrition and to organize and co-ordinate 
a program of assistance by all the relief agencies in 
collaboration with the sanitary services of the camps; 
hospital care for those suffering from the disease of 
starvation, in barracks especially fitted out to 
facilitate their observation and treatment; organiza- 
tion of special dietary’ kitchens under the common 
responsibility of the relief agencies; provision of 
urgent medical treatment where it was needed, 
together with the administration on a large scale of 
dietary products, vitamins, minerals and general 
stimulants; and isolation of those in danger of de- 
veloping serious starvation symptoms in prophy- 
lactic centers separate from the camps proper. 

Today we report the first results of this program 
of assistance and observation. First of all we wish 
to express our thanks to the inspector general of 
the camps, by whose swift and energetic adminis- 
trative measures the organization of assistance was 
made almost immediately possible. 

The medical investigators began their work in 
most of the centers in February, 1942. Kitchens 
were organized for the cachectic (starving) patients 
in the most important camps. A close collaboration 
was established between the medical investigators 
and the sanitary’ services of the camps. Nine thou- 
sand persons have been thoroughly examined and 
regularly followed up. 

The plan of the physicians assigned by the Com- 
mission on Hygiene included an investigation in the 
huts of patients affected by’ the syndrome of star- 
vation, a clinical and therapeutic study of the 
cachectic patients under hospital care in the bar- 
racks, a study’ of the nutritional situation, the co- 
ordination of the different relief agencies in the 
camps and the elaboration of medical principles 
guiding their work and a critical study of the results 
obtained. 

Preliminary Data 

The investigation took the form of a methodical 
medical examination of all the inhabitants, section 
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by section and barrack by barrack. Of all the in- mined according to the corrected tables' of Dubois- 

ternees of the camps 85 to 95 per cent were thus Reymond. The results of such measurements on the 

examined. At a preliminary session they were men and women of an entire camp are presented in 

weighed and measured, undressed. Their medical Figures 1 and 2, plotted as frequency of occurrence 

histories were noted, their pulse rates and arterial against percentage of physiologic weight and against 

blood pressures were recorded, and whenever pos- a weight-height index. It was necessary to take into 

sible their weights before internment were ascer- consideration, in weighing and measuring, the errors 

tained. At a later session the patients were medi- in weight caused by the edemas and those in height 

cally examined, undressed, and the findings were caused by the frequent scolioses due to the oste- 

entered on individual record cards. The investi- opathy of starvation. It was therefore important 



Figure 1 . Percentage Distribution of Male Inmates of Huts A , D, E, F, G and H. According to a Weight-Height Index 

( Camp Guts : June, 1942), 


gation had to be restricted to simple and rapid 
examinations, as is necessary in the study of large 
groups. 

The following criteria were used for the primary 
classification of the patients: height and weight, con- 
dition of the skin and the adjacent subcutaneous 
tissues, muscular tonus, posture, condition of the 
cardiovascular system, the presence and location of 
edema and the blood picture. Such criteria were 
sufficient to permit classification of the patient with 
regard to the urgency for and importance of the 
treatment required by their condition. 

Criteria 

Measurements of height and weight. A weight- 
height index of all the examined persons was set up, 
making it possible to judge at a glance the weight 
conditions of the internees. The index has a prac- 
tical value only if it is calculated in relation to the 
physiologic coefficient of weight to height, deter- 


to register whenever possible the preinternmer 
weight and height as entered on the military idei 
tification papers of the men. 

Although a considerable loss of weight in a gi ve 
subject is a factor of definite prognostic valui 
nevertheless experience has shown that it does nc 
allow one to pronounce his condition as irreversible 
Regular weighing has more significance if it is don 
simultaneously for a whole camp and if the result 
among the cachectic patients are compared wit 
the weight of noncachectic persons in the same camf 

It has been observed that considerably emaciate 
patients almost always develop hernia and that thi 
symptom is hardly ever absent even in young me 
who are precachectic subjects. 

Examination of skin and subcutaneous tissues. Fror 
the threatened to the cachectic stage, the atroph 
progresses through all degrees, arriving finally at 
stage of veritable “anatomical dissection.” Tn e 
degree of atrophy may best be estimated by exarnin 
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rig the patient posteriorly. In the final stage, par- 
icularly in the case of formerly obese persons, the 
kin hangs on the body like a garment that has 
'ecome too large. 

Muscular tonus. The signs of muscular hypotony 
ould be observed quite early in a large number of 
ases. This explains to a certain degree the diffi- 
ulty that many patients had in standing up. In 
;veral photographs it was noticed that the subject 
?as unable to keep his head motionless. The posture 
f the patients was defective. Scoliosis occurred 
dth increasing frequency. At a certain stage the 
atients dropped the things they held in their hands, 
hey became unable to make the slightest muscular 
ffort. Measurements made with the dynamometer 


signal of the state of starvation. It was accompanied 
by the classic sign of empty peripheral veins. 

Circulatory apparatus. Systematic registration 
of the pulse — rate, quality and rhythm — is im- 
portant partly on account of the ease by which these 
measurements can be taken and partly for the 
valuable information that they furnish.. Sometimes 
acceleration of the pulse, or tachycardia, was ob- 
served, sometimes a slowing, or bradycardia. At a 
certain stage there was sometimes irregularity of 
the pulse rate. The arterial blood pressure was 
measured in all the patients. 

Edema. The edema was most significant if it was 
fixed, large and visceral. A characteristic physiog- 
nomy of the undernourished caused by a combina- 



Figure 2. Percentage Distribution of Female Inmates of Huts I, J, K, and L . According to a IV eight- Height Index 
’ ( Camp Gursi June, 1942). 


tiowed that in a number of patients the figures ob- 
uned were smaller than those that would cor- 
Jspond ^to the strength of a small boy of ten or 
ffelve. 

Position. In the advanced stage the patients were 
nable to stand up, and were obliged to creep on all 
iurs to get back to their beds. It was often of in- 
:rest to measure the length of time during which 
w patients were able to stand. After a few seconds 
r minutes on their feet they complained of pricking 
am in the limbs and of trembling, sometimes ac- 
°mpanied by profuse sweating. Fainting was fre- 
uent when attempts were made to maintain a 
ending position and often constituted the alarm 


tion of swellings due to edema and anemia was the 
sign of decided physiologic disturbance. 

Blood examination. Examination of blood taken 
at random from the undernourished showed in every 
case the presence of anemia. 

Classification of Patients 

As in the presence of a large epidemic of disease, 
it was important to isolate from the beginning those 
who were seriously affected, and furthermore to 
discover the first symptoms of malnutrition in others 
in order to limit the damage by energetic prophy- 
lactic measures. The fact that the patients exhibit- 
ing the syndrome of malnutrition were concentrated 
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in one place and subject to a uniform, easily corn 
trolled discipline made possible an extensive scien- 
tific analysis of the symptoms observed as well as 
observation of the development of the application 
and the study of an appropriate diet. This study 
may enable us to oppose effectively this syndrome, 
which is beginning to make its appearance among 
the general French population. 

After examination each internee was classified 
under one of the following categories: cachectic, p re- 
cachectic, threatened and normal. 

The cachectics were immediately recognized from 
a distance by their extreme emaciation and their 
characteristic physiognomy. Their skeletonlike thin- 


patients (3.7 per cent), 839 precachectic path 
(9.3 per cent) and 4000 threatened persons (• 
per cent), the remainder (42.6 per cent) apparei 
not being in need of immediate medical attentio: 

Malnutrition, which imitates some of the cha 
teristics of a virulent epidemic of communic 
disease, had not yet reached its peak in the cai 
Systematic investigation revealed each week 
precachectic patients and those threatened 
this condition. 

Clinical and Therapeutic Study 

According to the results of the preliminary ii 
tigation, it appeared that half the actual popul 
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Figure 3. Incidence of Edema of Starvation among Men and Women , Ex-pressed as Percentage of 

Total Inmates ( Camp Gurs: June, 1942). 


ness was impressive; muscular and skin atrophy was 
general. The subcutaneous layer of fat had dis- 
appeared a long time previously. The skin was dry 
and scaly. Many adults of average height were no 
more than 40 kilograms in weight. The complexion 
of these patients was either ash gray or of a subicteric 
pallor, depending on the predominance either of a 
shade of cyanosis or of a hemolytic process, but the 
pallor of the mucous membranes and the anemia 
were features of almost all cases. Combined with 
their emaciated features the patients presented a 
corpselike appearance. The detailed clinical descrip- 
tion of this type of patient is given below. 

The precachectic patients showed the same symp- 
toms to a lesser degree. Both muscular atrophy and 
anemia were less pronounced. The loss of weight was 
not so far advanced and the general state was less 
serious. The application of different tests showed 
that they had been affected less seriously. 

The threatened patients had on the whole main- 
tained a better general state of health than had 
those in the previous two categories. Here the tend- 
ency toward the edemas of starvation had begun 
to appear, but they were transitory, shifting and re- 
, current. Emaciation was, however, quite common. 
In this group were included the convalescents from 
typhoid fever and patients with acute gastric and 
duodenal ulcers, advanced tuberculosis and Parkin- 
son’s disease, as well as those with chronic decom- 
pensated heart disease. 

In a population of 11,000 internees, of whom 9000 
were examined* there were found 331 cachectic 

*It is not clear from the teat o! the report whether the 2000 subjects 
"y examined were considered normal and free from medical need or 
the 90on th ' 3 . 830 , subjects ■ncluded among the three categories in 
xne ywu examined were normal. — Translator. 


of the camps was threatened by the form: 
symptoms of the disease of starvation, whic 
peared in various clinical forms. 

Clinical Forms of Starvation 

Wet form. Approximately 50 per cent of t 
ternees who were examined showed the ede 
malnutrition. It was found especially amor 
Spaniards and Italians. Edema was not, ho’ 
the sole or pathognomonic symptom of this si 
functional disturbance. 

Contrary to the usually accepted ideas a 
our initial observations, we found a higher p 
tion of edemas of starvation among womer 
among men. Still, a greater number of men s 
bradycardia and lowered, blood pressure, 
proves that they had been more seriously af 
Also it was especially among men that ascr 
curred with relative frequency (Fig. 3). In cc 
with Avhat has often been stated, we foum 
edema affected young girls between the a 
seventeen and twenty-two who had fairly i 
menses. 

These edemas were located similarly m 
siderable proportion of the patients, in the a 
parts of the body as follows : the top of the fc 
malleolus on the inner side of the ankles, the 
under the chin, that, over the cheekbone, a 
eyelids. 

The soft, white edema, at first transitoj 
shifting, became gradually fixed after severa 
rences. This was observed especially in the ] 
eral edemas. A certain number of .cases of 
were observed in which the patients were ui 
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^of its existence or were not uncomfortable because of 
•fits presence. Ascites formed about 10 per cent of 
s 'the edemas, and was more resistant to treatment 
3; with diuretics and additional feeding than was 
peripheral or subcutaneous edema. 
c Sometimes edema was observed in men showing 
a generally satisfactory state of health with no ema- 
ciation or "other symptoms of malnutrition, with 
v* well-developed muscles, and with the subcutaneous 
layer of fat preserved Almost all these men be- 
longed to the canteen or kitchen staffs. This edema 
was caused by unbalanced diet or was of toxic 
a: alimentary origin.* 

i: Certain associated symptoms occurred in all 
clinical forms of starvation. In addition to edema, 
. the patients suffered from frequent urination, espe- 
cially at night. This symptom was related either to 
the general demineralization or to the cold, because 
the nights were cool and the barracks drafty.f 
Pleural effusion, another form of visceral edema, was 
, of more frequent appearance. It differed neither in 
development nor in prognosis from other forms of 
edema. 

On the whole, the patients with edema maintained 
good appetites until a very advanced stage of their 
illness. The extreme fatigability from which they 
c all suffered led, at a certain stage of the disease, to a 
t persistent painful sensation. Sometimes the pain 
appeared only after a slight effort Then the typical 
physiognomy of the starving cachectic patient ap- 
peared - — the anemic and puffy features — and 
- marked emaciation. Infection of the skin was fre- 
quent, and great sensitiveness to cold developed. 

. The body temperature was often low, sometimes 
f below 35°C. (95°F.). 

j- Examination of blood taken at random from 
^ cachectic patients and those threatened with this 
„ condition showed that all were anemic. In none of 
r the specimens examined did the red-cell count reach 
4,000,000. In the great majority it was approxi- 
mately 3,000,000. In hardly 5 per cent of all cases 
f was the hemoglobin above 70 per cent. In all other 
t cases it ranged about 60 per cent. 

As regards both blood values and weight, the 
' danger point was found to be a diminution of 30 
j per cent from the physiologic norm. 

Urinalysis did not show pathologic features. 

Dry form. The dry form was characterized by the 
i absence of edema. It was found especially among 
i the Spaniards and Italians — a reason for its pre- 
dominance, for example, in the camp at Rivesaltes. 
It should be mentioned that these men had been 
suffering from chronic undernourishment for many 
years, and their ancestors for centuries. Their skin 
was dry, atrophied and often scaly, and the atrophy 
m these cases took particularly severe forms. 

T ‘.°J P°”ibtr from vaicuUr turn related to long hour* on their feet — 

„) P '' h ’P. >1. bl.ddt, ..I) l-ci'i tone or there wa* infection of the 
T, n*rv traet. — TiUKstATO*. 


Anemic form. Examinations of the blood smears 
now under way show a certain number of hyper- 
chromic anemias — 43 per cent of the cases studied. 
This finding, combined with the results of neurologic 
examinations, is of great pathological and thera- 
peutic importance. It would be worth determining 
whether the lack of the extrinsic principle, present 
especially in meat, is responsible for anemias of the 
pernicious type, combined sometimes with the 
neuroanemic syndrome. It is to be noted that the 
patient showing the most refractory neurologic 
symptoms, in spite of having gained in weight, was 
one whose blood analysis gave a color index of 1.23, 
with 57 per cent hemoglobin, 2,330,000 red corpuscles 
and 2700 leukocytes. The sedimentation rate of 
these patients was not as a rule accelerated. 

Petechiae with segmental distribution were ob- 
served in some cases on the dorsum of the hands 
and forearms. 

Vasolabile form. At the beginning of the illness 
the blood pressure and disturbances of the cir- 
culatory system were irregular. They showed devi- 
ations from the normal in both directions, some- 
times between morning and evening, especially in 
the case of patients less severely affected. Later 
hypotension became constant; it was usually com- 
bined with bradycardia, which, transitory at first, 
also became permanent. At that point hypotension 
became an indication of the gravity of malnutrition. 
Hypertension, which was observed more frequently 
than is generally supposed, in spite of the general 
asthenia and loss of strength that occurred in severe 
cases, remained permanent up to the terminal 
stages. 

The heart, like the other muscles, seemed to suffer 
from hydremia and atrophy. One was frequently 
surprised to find a double first sound without any 
other sign of tachycardia. Irregularities of rhythm — 
partial or complete arrhythmia — were not observed 
oftener than under other conditions. 

Neurologic form. Ataxia and Romberg’s sign were 
the most noticeable symptoms of the neurologic 
form. The reflexes were as a rule exaggerated. 
Polyneuritic pains and paresthesias were present. 
Examination of the ears was usually negative. 
General sensitivity was normal. The rate of blood 
sedimentation was generally much accelerated. Some 
patients showed a striking mixture of the Parkin- 
sonian and ataxic syndromes. The muscles became 
spastic and the movements of the hands jerky, and 
the feet described random semicircles on walking. 
Once the patients had started on their way they had 
a fixed posture. They seemed to throw their whole 
body headlong, and stopped only with difficulty. 
Tests of muscular strength, as for example by 
the methods of Barrc, showed weakness, just as 
did tests of muscular tonicity. The knee jerks 
were absent. The folds of the buttocks tended to 
be shallow. ^ 
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Mental form. Patients with the mental form, 
whose gaze was dull and apathetic, were entirely- 
disoriented. They answered questions in mono- 
syllables and only after a certain delay. Weakened 
to an extreme degree, they collapsed on their straw 
mattresses. The states of mental confusion and of 
amnesia were impressive. Even when convalescence 
was advanced, the slowness of the mental processes 
was striking. Spasmodic laughing or crying was 
often observed. In some cases, in the ataxic phase 
preceding death, bulbar manifestations and symp- 
toms of meningeal irritation were observed. 

Lumbar puncture of the comatose patients dis- 
closed nothing pathologic except a slight Claude’s 
hypertension. Lumbar puncture %vas contra- 
indicated, however, in such of these patients as were 
already in shock and suffering from circulatory 
abnormalities. 

Conclusion. It is certain that a more protracted 
study will enable us 'better to differentiate the va- 
rious forms we have mentioned and to add others. 
But these forms were experienced in every camp, 
with one form or the other predominating according 
to the geographic location of the camp or to the 
origin of the internees. The determination of these 
clinical categories is extremely important for the 
prognosis and treatment of the patients, as well as 
for the purpose of scientific research. 

Development and Termination 

Starvation led naturally to death, unless there 
was drastic intervention. Cold, hazardous hygienic 
conditions, restrictions of freedom of movement and 
lowered morale hastened the fatal outcome. 

The meticulous observation of the different modes 
of death was highly instructive from the patho- 
logical point of view. One was impressed by the 
abrupt transition from an apparently normal state, 
when the patient attended to his business, to a coma 
that was followed by death after a more or less short 
interval. In other cases the patients were attacked 
more rapidly, in full career, as it were, and collapsed 
while walking or passed away in their sleep. In 
some other cases they expired slowly with all the 
signs of a progressive asthenia. 

Death caused by pre-existent or contributory 
illnesses is not discussed here. 

The chief physician of the camp at Vernet could 
find nothing worthy of note macroscopicaliy in con- 
nection with the several autopsies that he had per- 
formed, except the existence of cerebral edema in 
some cases. 

It is an interesting fact that the more experience 
one acquires, the less possible it becomes to predict, 
through persistent observation of a severe or even 
a hopeless case, the approximate date of death, or 
even to be sure of its occurrence. 

JDuring January and February, 1942, there were 
45 and 49 deaths, respectively, in Camp I (about 
400 internees), and 59 and 38 in Camp II (about 


2800 internees). With a few exceptions the cause of 
death was essential malnutrition. 

Complications 

Tuberculosis. In one camp, well equipped lor this 
purpose, 2000 x-ray examinations of the chest were 
made. Thirty cases of pulmonary tuberculosis were 
discovered. The affected persons were not aware 
of having the disease. Twenty of the cases were o! 
the fibrosclerotic, nonprogressive type, but in 10 
cases the lesions were progressive and in 3 of these 
there was disseminated tuberculosis. 

Cardiac disease. Enlargement of the. heart was 
found frequently among people 'in their fifties — ■ 
20 per cent of the inhabitants. It was not ascer- 
tained whether the apparent enlargement was due 
to muscular hypertrophy or whether in some case; 
it was due to the presence of a pericardial exudate 
The aorta was ordinarily transparent along its whoh 
course. It is also worth mentioning that the broncho 
vascular shadow was particularly marked. 

Disease of the bones. In general, marked decalci 
fication of the ribs and of the vertebral column wa: 
noticeable; sometimes the bony trabeculae wer 
visible. All these symptoms are typical of the stat 
of malnutrition. They are the signs of an abnormal! 
intense degree of general decalcification an 
demineralization. 

Vascular disorders. Angiospasm of the extremitie 
of the fingers and feet was frequently observer 
Certain cases were so pronounced that they suj 
gested a diagnosis of Raynaud’s disease, but ac 
ministration of vitamins, especially of pellagn 
preventive vitamin, brought about improvemen 
Freezing of the extremities, sometimes severe, o< 
curred in a considerable number of persons in wintc 
There were many cases of arcus senilis, and pr< 
cocious senility was frequent. 

Endocrine disorders. Clinical and x-ray findinj 
enable us to say a few words about disturbances 1 
endocrine functions. Lack of equipment, howeve 
has restricted investigations in this particular net 

Hyperthyroidism was rare, but there were a c 
cases. We plan to study this problem later yd 11 
we can undertake more systematic research- The 
were many cases of goiter. The great proportion 
pendant or pendulous goiters was astonisnin 
Thyroid disease was 'sometimes connected with t 
amenorrhea frequently observed — • in 30 per ce j 
of the women. Puberty seemed in young girl 5 10 
retarded. In one of the large camps them we 
171 cases of amenorrhea in women between the ag 
of fifteen and forty-five, including the follow v 
associated conditions: bradycardia, 21 cases l 
per cent) ; low blood pressure, 22 cases (13 per cenl 
high blood pressure, 3 cases (2 per cent); and edem 
87 cases, 47 of them slight (51 per cent). 

Adrenal insufficiency was not studied, but the c 
existence of hypotension, hypoglycemia and astheru» 
awakens interest in an investigation dealing wi 
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a> these characteristic functional disturbances. The 
existence of spermatogenic troubles, commonly 
occurring among the debilitated, assumes more than 
a theoretical importance in the camps. The presence 
_ of genital endocrine troubles makes it probable that 
the hypophysis is also correspondingly affected. 
_ On the other hand, it is undeniable that the not un- 
, common diabetic internees benefit by the starvation 
j diet. No diabetic coma was observed. The same 
~ statement applies to various diatheses. 

Prognosis 

, The characteristic curve of an epidemic of com- 
municable disease shows a progressive increase in 
f morbidity in the first stage following the outbreak, 
and reaches a plateau as the force of the infection 
„ begins to exhaust itself or because of effective 
f measures taken to fight the spread of the disease. 
s the third stage the number of new cases 
, progressively diminishes. 

> The “disease of starvation/* which imitates these 
v characteristics of an epidemic of communicable 
disease, has not yet reached its peak in the camps. 
Systematic investigation reveals each week new pre- 
i cachectic cases and persons newly threatened with 
this condition. The pathogenic factors are far from 
having exhausted their scope. It is possible, however, 
to review the elements that make a prognosis possible. 

# The records of the women are especially 
significant. Their attacks came after a delay of 
about ten months, and the increasing number of 
"omen ^actually affected by the syndrome of mal- 
nutrition illustrates eloquently the general aggrava- 
tion of the situation. The fact that their caloric 
needs are 20 per cent less than those of men explains 
Jn part why women are better protected against star- 
vation than are men. It seems that by now their 
resistance has been exhausted and that at present 
prognosis for women is worse than formerly. 
Seasons, There is a better chance to save a patient 
during the mild seasons of the year than during 
■winter. Cold aggravates the prognosis because of 
the weakness and the increase in caloric require- 
ments it causes. Edemas were observed to disappear 
under the sole influence of warm weather. It is cer- 
tmn that the persons who died in the past winter lost 
their lives as much because of cold as by reason of 
starvation. This effect of the cold on the under- 
nourished is a frequent observation and causes 
among other symptoms an abnormally low body 
temperature. The occurrence of a large number of 
.ten severe frostbites, even at the end of winter, 
connected with the damaging effect of cold on the 
circulation., 

AVhat has been said about the vasolabile type of 
starvation explains that these persons are also ex- 
tremely sensitive to the effect of heat in summer, 
■"hen the danger of dysentery also lies in watt for 
them. Thus, the two seasons with extremes of 
"eather are full of danger for the undernourished. 


Hypotension. Among the factors of prognosis is 
hypotension, which, once firmly established, is a 
more serious factor than is bradycardia. 

Clinical types. Among the clinical types the neuro- 
logic and mental types of malnutrition have the most 
unfavorable prognosis. 

Intestinal complications. The prognosis is very bad 
when diarrhea makes its appearance, because of the 
dehydration, demineralization and defective assimi- 
lation of food and vitamins that follow in its wake. 
It is noticeable that its frequency varies greatly in 
the different camps. 

Purpura. The appearance of purpura is an ag- 
gravating and alarming factor. 

Asthenia. The impossibility of keeping a patient 
in the standing position for a few minutes calls for 
great caution in the handling of this disease. It is 
absolutely necessary to impose strict rest on these 
patients if one would avoid exposing them to the 
danger of an accidental death, which may occur 
after an untimely or unsupervised rising, often in 
response to orders. 

Atrophy . Pronounced atrophy and intense emacia- 
tion are inseparable companions of cachexia, and 
they suggest an unfavorable prognosis. 

Therapeutic intertention. The chances of recovery 
depend on the age of the patient, on the season of the 
year, on a certain number of factors enumerated 
above, on early treatment and above all on the in- 
tensity of the chosen treatment. In contrast to the 
general belief, there is no state, except the final coma, 
when the disease is irreversible. In spite of striking 
loss of weight, profound asthenia and a dangerous 
general condition of health, it was possible to save, 
through energetic and persistent therapeutical 
effort, patients who were considered beyond help* 
This knowledge has a valuable social significance 
and seriously modifies all our pathological and 
therapeutic conceptions. 

Hypovitammoses 

The exact role of vitamin deprivation in mal- 
nutrition cannot be evaluated at present. Although 
the signs of insufficient caloric intake — loss of 
Weight, emaciation and so forth — ■ are obvious, 
clinical research is not yet advanced enough to 
establish with certainty a causal relation between 
a certain type of malnutrition and a corresponding 
hypovitaminosis. Moreover, the need for vita- 
mins varies and depends on individual physiologic 
factors and endogenous influences that regulate the 
differences in the absorption and utilization of 
vitamins. At present we must limit ourselves to a 
review of the different manifestations of the early 
stage of starvation, without attempting to establish 
too definite causal connections among the different 
groups of facts. 

Vitamin C. We have already mentioned some 
patients with a segmental distribution of petcchiae 
on the back of the hands and forearms. Bloody suf- 
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fusions of the gums and -unusually severe hemor- 
rhages were also described by dentists. It was 
noticed that the vegetables served in the camps were 
especially poor in vitamins C and D. Therapy with 
vitamin C gave satisfactory results in these cases. 
It has not been possible up to the present to deter- 
mine the elimination of vitamin C in the urine and 
to proceed to tests of saturation. 

Vitamin D. There are many cases of rachitis 
among the children. The number of severe forms 
is not alarming, but there are many painful ones. 
The proportion of scolioses is large. Luckily most 
of these patients are not beyond recovery. Careful 
supervision and systematic and early treatment are 
indispensable. Caries of the teeth is widely preva- 
lent, but the physicians are particularly struck by 
the cases of gingivitis and periostitis. In a number 
of cases the loss of fingernails was checked under the 
influence of a combined antirachitic, calcium and 
vitamin treatment. 

Vitamin A. Recovery by the use of vitamin A was 
observed in a certain number of persistent eczemas 
and trophic ulcers occurring among young people. 
There were 2 cases of xerophthalmia. In certain 
cases, night blindness was observed. On account 
of lack of equipment only empirical methods were 
used; therefore a precise determination of the per- 
centage of the affected cases was not possible. There 
were several cases of precocious presbyopia. Some- 
times there were striking cases of pallor involving 
the whole pupil, — 10 per cent of the cases, — al- 
though the optic nerve was not diseased and there 
were no errors of refraction. In the opinion of all 
the physicians who have examined the internees, the 
lack of vitamin A is particularly noticeable. 

Vitamin B. The good therapeutic results ob- 
served in the mental and neurologic cases, as well as 
in cases of neuroanemia after the administration of 
vitamin Bj and brewer’s yeast, indicate a lack of 
vitamin Bi in these cases. The prevalence of meteor- 
ism in almost the entire population of internees is 
equally striking. Lack of vitamin Bj, hindering the 
assimilation of food, can be suspected of playing a 
decisive role in producing this symptom. 

It would be interesting to know whether the 
numerous cases of diarrhea were caused partly by 
deficiency of pellagra-preventive vitamin. This 
possibility must be especially considered if a severe 
enteritis is accompanied by glossitis or aphthous 
stomatitis. These cases were more frequent than 
is ordinarily supposed. The sudden disappearance 
of all symptoms after two days’ treatment with the 
amide of nicotinic acid proves that these disorders 
result from a vitamin deficiency. 

Study of the Nutritional Situation 

It is obvious that the state of functional distress 
found in the internees is brought about by quan- 
titative and qualitative inadequacies in the food 
supply. Before starting on the study and interpre- 


tation of the nutrient value of the food supplies in 
question, however, it seems advisable to give a 
review and a summary of the elementary facts re- 
garding the caloric or energy principles of nutrition. 
It is sufficient to review briefly the indispensable 
elements of a normal ration and to compare it with 
the ration served to the internees in the camps. 

The standard figures established by the Committee of the 
Health Section of the League of Nations in 1936 fora norail 
daily ration state that an adult of medium weight, at abso- 
lute rest, requires a daily ration of 2000 calorics. The ex- 
penditure of energy of the same person leading an ordinary 
life without manual labor is 2400 calories. The additionil 
expenditure of the muscles in case of light work amounts to 
75 calories an hour, or about 600 calories a day, which gilts 
the total of 3000 calories. When the energy value of the 
ration — that is, the caloric supply it furnishes — is letter 
than what is spent, the organism has to draw on its resources 
to make up the deficit by using up its own tissues. 

Nutritional deficiency produces a more or less considerate 
emaciation, in the first place, according to the degree of in- 
sufficiency of the food supply. In order to provide for the 
unavoidable, minimal physiologic expenditure, the organists 
first uses up the most calorigcnic substances, giving the great- 
est return combined with the least possible spending— that 
is, fats. This borrowing from the adipose tissue is not 
deleterious provided that it docs not proceed beyond a certain 
limit and that the balance of the ration is kept abote the 
minimum. 

_ The menace of malnutrition begins when this supply olfat 
gives out. The proteins provided by the muscular and 
organic tissues are then called on to furnish the musing 
balance. From this point on the emaciation is more con- 
spicuous, because the proteins furnish only 4 calories to the 
gram, — that is, only half the amount provided by 1 g®' 
of fatty substance. The attack on the protein reserve bring) 
about the most disastrous consequences, because the or- 
ganism is compelled to draw its supplementary caloric need! 
from the tissues of superior importance — _ the muscles anc 
viscera. At this state, catastrophic emaciation is observed. 

It is true that as a result of chronic undernourishment a 
certain state of adaptation is established in which the energy 
or caloric output is lower than normal. After a certain time 
undernourishment diminishes the volume of the body umi 
a smaller amount of food becomes sufficient to supply t 
body, which has become reduced in size, through loss of pm 
tein from the organs and of fats from the adipose layer 
But if the supply of calories drops even farther, physiolog 
adaptation becomes impossible. , , 

Rations lower than 1800 calories a day for adults proa 
considerable emaciation and functional disturbances 
various degrees of severity. , . 

Besides containing a certain number of useful calories, 
ferent types of food have specific qualities that can in 
way be supplied by other nutritive materials. se a 
the normal well-being of the organism one must nai ^ 
balanced ration containing minerals and vitamins as wei 
the indispensable minimal quantities of carbohydrates, 
and proteins. Nothing can replace these basic ana i 
pcnsable elements if the living cell is to function property 

For_ keeping up the energy balance of the food ration. ^ 
following proportions are customary in the c °“ ntr ‘ cn t 
western civilization: 50 per cent carbohydrates, JO per 
lipids and 15 per cent proteins. Sixty per cent of the p 
tein should be of animal origin. . . . ,j; s . 

A one-sided diet causes profound physicochemic 
turbances of the tissues and organs: the organism bee 
incapable of maintaining the calcium of the body a 1 } 
mineral balance is destroyed. This explains the bone a>. 5 =„, 
and edemas of starvation that develop with epidcmi - 
prevalence among those who are suffering from starvati ■ 

Not all the proteins satisfy the needs of the organism ^ 
equal_ efficiency. No matter how large the supply may 
proteins of vegetable origin especially fail in this r p 
Some specific needs can be supplied satisfactorily ' om/ tia i 
animal proteins on account of their higher content of ess 
amino acids. _ , 

Malnutrition is caused by chronic quantitative and q 
tative insufficiency of the food supply. It seems «eces> 
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to emphasize this ' obvious truth because of certain 
irresponsible opinions on the subject. 

> Quantitative Value of Food in Camps 

The following is an example of the diet per person 
served to the internees in one of the camps during 
one month, from October 1 to 30, 1941. 



grams 

calories 

Bread 

7500 

17000 

Fat 

240 

2160 

Sugar 

.... 480 

1960 

Pumpkin* 

30000 

6100 

Jam 

2225 

2250 

Sardines 

1800 

1674 

Cheese > 

200 

600 

Meat.' 

913 

911 

Tripe 

770 

465 

Carrots! 

3750 

1406 

Cabbagef 

3750 

1125 



35651 


•Served morning and evening for three consecutive week». 
fServed morning and evening for one week. 


This gave an average daily intake of 1188 calories, 
comprised as follows: protein of animal origin, 15 
gm,; protein of vegetable origin, 37 gm.; fat of 
animal origin, 12 gm.; fat of vegetable origin, 2 gm.; 
and carbohydrates, 210 gm. When this record of 
calories was drawn up, the desiccation of the foods, 
which, according to competent authorities, causes a 
loss amounting to 15 to 20 per cent in weight, was 
not taken into consideration, nor was the fact that 
sardines, for example, contain 30 per cent of their 
weight as salt, nor was allowance made for the co- 
efficient of resdrption. Taking into account all these 
considerations, the value of the daily rations did not 
surpass 950 calories per person. 

In another camp the quantitative value of the 
daily ration per person amounted to 1070 calories 
on February 26 and to 1092 calories on March 
4- There was included in the calculation the addi- 
tional food rationed out for the cachectic patients 
the Commissary Department. This means that 
the caloric value of the actual average camp fare was 
about 100 calories less than the figure given. In a 
third camp the mean caloric value of the daily 
ration per person (determined by weighing) was 
958 in June, 1942. In still another camp the ac- 
counts of the Commissary Department showed, 
on paper, daily rations of 1310 caloric value per 
person. But by weighing the amount of food found 
in the bowls of the internees, it was found that the 
figures were much smaller — that is, 1070 to 1 109 
calories, with an average of 1077 calories daily per 
person. 

These investigations show that the quantitative 
v alue expressed in calories never exceeded 1100 
calories daily per person and that it ranged between 
the values of 950 and 1100 calories from October, 
19 41, tli rough June, 1942. 

\Ve have many documents concerning feeding in 
Germany and the countries invaded between 1914 
a nd 1918. The situation in the urban communities 


in those years was considered critical when the daily 
intake of protein substances dropped to 40 to 50 
gm., the daily ration of fats to 20 to 30 gm., and the 
supply of calories to 1400 to 1800. The average daily 
ration for an adult was 2232 calories (Loewy’s in- 
vestigation in 1916). German workers received 
2200 calories during the first three years of World 
War I (Lusk and Codvelle’s investigation). The 
general loss of weight was caused by the reduction 
in the consumption of fats. 

The lowest figures, still well above those observed 
in the camps, were found in northern France in 1917- 
1918. They were 1467 calories (Lambling in- 
vestigation). 

Qualitative Value of Food in Camps 

In the camps under supervision, the ration of 
protein substances does not surpass 30 to 50 gm. 
daily and is almost exclusively of vegetable origin; 
the actual daily supply of fat is 8 to 10 gm. The 
nitrogenous and caloric value of the rations dis- 
tributed in the camps is by no means sufficient to 
maintain the protein equilibrium of the organism. 

Instead of the normal daily ration of 1 gm. of 
protein per kilogram of body weight, — that is 60 
gm. for a person weighing 60 kilograms, — the 
camp diet contained only 48 gm. of protein of vege- 
table origin. Furthermore, instead of the daily 
minimum of 24 gm. of protein of animal origin the 
maximum was only 15 gm. The result is a continuous * 
deficiency in nitrogen that, even if amounting to 
only 9 gm. daily, represents a loss of 3300 gm. of 
protein a year, or a loss of 16.5 kilograms of muscles 
and visceral tissue for these patients. 

The food supply is deficient qualitatively not 
only from a purely biologic point of view. Other 
qualitative factors, such as conditions of freshness, 
conservation and preparation, make the nutritional 
picture in the camps even worse. Besides, mass feed- 
ing does not allow special attention to individual 
differences or to needs of a particular state of health, 
and causes inevitable difficulties. 

The great monotony of the diet must also be 
emphasized. It is well known that the ideal con- 
dition for the commencement of malnutrition is to 
stick to the same diet for a long time. The lack of 
certain vitamins in the diet is sufficient to cause, 
within a certain time, characteristic hypo- 
vitaminoses. This is exactly the case with the 
internees. 

Owing to the purchase of targe amounts of a single 
food product in season, such as cabbages, pumpkins, 
turnips, Jerusalem artichokes and carrots, the diet 
remains unchanged for long periods. The same vege- 
table appears on the tabic for many consecutive 
weeks. Improperly preserved, kept in stock for too 
long, badly prepared and floating in a dispropor- 
tionate quantity of liquid, this vegetable, poor in 
vitamins and salts, causes various disabilities 
associated with hypovitaminosis. Moreover, a con- 
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siderable number of internees suffered for a long 
time or are still suffering from acute or subacute 
intestinal disorders. It is well known that inade- 
quate intestinal absorption can be the cause of 
hypovitaminosis even if the supply of vitamins is 
adequate. 

Nutritional Situation outside the Camps 

We are indebted to the Nutrition Section of the 
Institute of Hygienic Research of Marseilles (oper- 
ated under the auspices of the Rockefeller Founda- 
tion) for a study of the nutritional condition of the 
population of Marseilles. The results of the investi- 
gation given are those for October-December, 1941, 
since the figures obtained from more recent in- 
vestigations are still unavailable. It is for this reason 
that figures relating to the same period in the camps 
were given above. Since then the situation in the 
camps has become aggravated entirely out of pro- 
portion to the nutritional restrictions of the people 
of the country in general. 

Quantitative values. The usual average of calories 
per person daily in the groups studied among the 
population of Marseilles from February to Septem- 
ber, 1941, was 1735 calories for men and women, and 
1565 calories for children between the ages of twelve 
and nineteen. The lowest figures for a few persons 
with a particularly small ration were 1600 calories 
for men (in contrast to 2217, the highest figure ob- 
tained), 1400 calories for women (in contrast to 
1741, the highest figure obtained) and 1400 calories 
for children between the ages of twelve and nine- 
teen (in contrast to 2097, the highest figure obtained). 

For the period October-December, 1941, the 
figures for all the groups studied are as follows: 
1700 calories for men and women, and 1620 calories 
for children between the ages of twelve and nineteen. 
The lowest figures found in the case of some persons 
in particularly bad circumstances are not given, but 
the figures for the least favored group do not go 
below 1764 calories for men, 1509 calories for women 
and 1610 calories for children between the ages of 
twelve and nineteen. These records give the im- 
pression that the nutrition of the people of Mar- 
seilles’ is nearly down to the German nutritional 
standard of 1917 and in certain respects is even 
below it. 

As regards nutrition in the camps, the rations of 
the average citizen of Madrid at the end of the siege 
' during the Spanish Civil War (1937-1939) fell to 852 
calories from an average of 1514 calories per person 
at the beginning of the siege (Grande’s investigation). 

Qualitative values. If the condition of the internees 
of the camps is compared with 'that of the popula- 
tion of Marseilles from the qualitative point of view, 
it is seen that the latter received a daily ration of 65 
gm. of protein for the men and 55 gm. for the 
women. Twenty-eight per cent of this amount was 
a true protein — that is, 21 gm. of animal protein 
(October-December, 1941). What is more impor- 


tant, this ration succeeded that of February-Septem- f 
ber, 1941, which without doubt provided. for the o 
minimum essential nitrogen. This is not the cast i 
with the internees, who have suffered-from nitrogen > 
deficiency for the past two years. { 

Vitamins and Mineral Salts 

, The daily supply of vitamins and minerals of the 
internees has not been calculated in detail. Certain 
considerations, however, permit an evaluation o! 
the situation. The report on the nutritional situa- 
tion of the population of Marseilles makes it evident 



that there is a lack in the supply of vitamins A, B and 
C. It is certain, therefore, that the internees in the 
camps, who receive a diet much poorer in vitamins, 
suffer an indisputable deficiency in these bio- 
catalysins, a deficiency aggravated by the intestina 
disorders prevalent in the camps. 

We shall not go into further detail on this ques- 
tion, which has been treated above in the section on 
hypovitaminosis. Similarly we shall not discuss t e 
starvation that was revealed by the investigation in 
Marseilles. There was certainly sufficient calcium 
and phosphorus deficiency in that diet to permit 
similar conclusions as to the same deficiencies w 
the camps. 


Conclusions 

From these comparative studies it may be con- 
cluded: that the diet served to the internees in the 
camps is inferior by 40 to 50 per cent to the diet pro- 
vided for the civilian population of Marseilles* 
which, from the point of view of food supplies* 15 
one of the least favored cities in France; ^that tie 
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' prevalence of malnutrition will continue in the 
* camps if the present ration is maintained; and that 
; under the present conditions all effort of the relief 
agencies to combat malnutrition by an additional 
food supply and intense treatment with medicines 
will remain unproductive. 

Critical Examination of Results 

On the whole we may state that the dietary and 
medical treatment, started in February, 1942, and 
continued until the present (July, 1942), has en- 


th rough loss of water, and in 8 per cent there was a 
serious decrease (Fig. 5). Between May 1 and IS, 
the percentage of the gaining cachectic patients 
reached 60 per cent and diminished by 17 per cent 
in the next fortnight. Between June 1 and 15, 51 
per cent of the patients gained weight, 19 per cent 
were stationary, and 30 per cent lost weight, the 
last being due almost exclusively to the disappear- 
ance of edema. 

Observations in another camp show the following 
changes in weight: in March, 27 per cent of the pa- 


Numbcrof person? 

O 10 20 30 AO 50 60 70 



Fjcure 5. Weight Changes among Cachectic Patients Supplied with Supplementary Nourishment ( Camp Rivesaltesx 

February 27 to May n t 1942). 


tlrely transformed the appearance and state of 
health of our patients. After three months’ treat- 
ment one can witness real restorations to health, 
especially in cases of the neurologic and mental type. 
The atmosphere of confidence and optimism that at 
present pervades the barracks of the cachectic pa- 
tients, formerly desolate, is deeply moving. 

Since March, when efficient services and supplies 
were provided, cases with fatal outcome have prac- 
rically disappeared from all the camps (Fig. 4). 
The patients gained in weight; their strength re- 
turned. 

4 From April 16 to 30, 1942, of 100 cachectic pa- 
tients in a certain camp 32 per cent showed increase 
in weight; in 20 per cent the weight remained sta- 
tionary; in 40 per cent the patients lost weight 


tients showed decreases, 14 per cent were stationary 
and 60 per cent gained weight; in April, the respec- 
tive figures were 18, 18 and 64 per cent; and in May, 
49, 18 and 33 per cent. The results in May were 
mucli Jess favorable than those in the previous 
months, because 79 new patients (25 per cent) com- 
ing either from prisons or from the camps had to be 
admitted cither to the hospital or to the barracks, 
and also, because the insufficiency of the food pro- 
vided by the camp management reached catas- 
trophic proportions during that month; the basic 
food was reduced to lettuce and turnips, there being 
no dry vegetables, potatoes, or noodles. In addition, 
the use of large quantities of salt fish (salted sar- 
dines) by the management caused extensive in- 
testinal disorders, from which the patients recovered 
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with great difficulty. Nevertheless, 37 cachectic 
patients (5 per cent) were able to leave the hospital 
after a two-month treatment and are considered 
to be out of danger for the time being. 

This example of the harmful effect of an insuffi- 
cient and unbalanced diet is not unique. The in- 
sufficiency of the usual fare in the camps should 
make one cautious regarding long-range prognosis. 
This alarming situation is evident from the pro- 
gressive increase in the number of cachectic patients 
and in the decrease of the convalescents. Cachectic 
and precachectic patients sent back among the other 
internees relapse into their former condition, because 
they are exposed to the very factor that caused their 
disease — insufficient food. The noncachectic per- 
sons in their turn swell the number of the cases of 
malnutrition after exhausting their reserves and 
becoming more and more sensitive to the same 
pathogenic factor — starvation. Thus, men wrested 
with the greatest effort from the effects of starvation 
have been granted only a postponement of death. 

The basic food, the daily ration furnished by the 
camp, remains the essential element of rescue for 
patients suffering from starvation, and it is up to 
the respective authorities to provide it. 


* * * 

We know that the victims of the “disease oi 
starvation” in the camps number no more than the 
loss of a few companies in a skirmish, and that thou- 
sands of men fall throughout the world — innocent 
victims of this global war. But we know also that 
we have not the right to contribute to the deprecia- 
tion of the value of human life. Our country will 
never command enough power over the spirit oS 
man to bear the incalculable consequences of useless 
and unjustifiable deaths. We demand that the relief 
agencies continue their efforts on behalf of those in- 
terned, cost what it may. We appeal to the heart- 
warming sympathy of the Inspector General of the I 
camps, who has given evidence on numerous occa- 
sions of his desire to increase the efforts intended 
to obtain an effective control of the sources of supply 
and their regular distribution to the camp sub- 
divisions themselves. The rescue of the interned 
population is the prize at stake. In their name we 
express our deep gratitude to all our friends far and 
near who, by their constant evidences of sympathy, 
have allowed them to keep inviolate their confidence 
in human solidarity and their faith in a more just 
and generous future. 


OBSERVATIONS ON THE MASSIVE-DOSE ARSENOTHERAPY OF EARLY SYPHILIS BY 

THE INTRAVENOUS DRIP METHOD* 

IV. Three Years of Trial 

Lieutenant Beanch Craige, Jr., M.C., A.U.S.,t and Lieutenant Colonel Joseph F. Sadusk, ]*•, 

M.C., A.U.S.f 

< NEW HAVEN, CONNECTICUT 


I N March, 1942, Sadusk et al. 1 reported on a series 
of 33 patients with early syphilis treated at the 
New Haven Hospital with massive-dose arseno- 
therapy by the intravenous drip method. It is now 
possible to give a further follow-up on these patients, 
as well as toxicologic and therapeutic observations 
on 40 more. 

Since the introduction of massive arsenotherapy 
for early syphilis by Chargin, Leifer and Hyman 2 
and their associates, numerous modifications of their 
methods have been tried. They originally demon- 
strated that the toxicity of a substance such as an 
arsenical, intravenously administered, is materially 
lessened if it is introduced by slow, constant drip 
rather than in a single large injection. Their success- 
ful therapeutic results in syphilis have stimulated 
many others to adopt the administration of massive 
arsenotherapy'. A list of some of these appears in a 
recent review article by Reynolds, Mohr and Moore. 3 


r £ ro i?. the Department of Internal Medicine, Yale Univeraity School 
of Medicine, and the Medical Service of the New Haven Hospital, This 
studv was aided by grants from the Clinical Research and Teaching 
Fnna of the Yale University School of Medicine. " b 

tFormerly , instructor in medicine, Yale University School of Medicine. 


Some of these investigators, however, have used 
drugs that are more toxic than the recommended 

Mapharsen (meta-amino-para-hydroxy-phenylar- 

sine-oxide hydrochloride), and some have dis- 
counted the rationale behind the slow administration 
of the drug and have administered large doses by t e 
multiple-syringe method. Toxic reactions encoun- 
tered with the use of neoarsphenamine or the mu 
tiple-syringe technic should not reflect on the value 
of the constant-drip method with Mapharsen. 

Technic 

Studies of the patients in this series were made to 
establish a definite diagnosis of early syphilis and to 
exclude patients with serious complicating disease- 
The diseases considered contraindications to massive 
arsenotherapy were liver disease and severe nephri- 
tis — the former because arsenicals are taken up 
and stored mainly in the liver, and the latter because 
a rare case of renal damage has been reported. 
Gonorrhea is not a contraindication, and 1 of our 
patients had early tuberculosis and another mitra^ 
stenosis and an old hemiplegia. Routine studies m- 
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eluded a blood cell count, serologic examination, 
^urinalysis, nonprotem nitrogen determinations, an 
electrocardiogram and x-ray examination of the 
chest Renal studies were made if nephritis was 
suspected from the u analysis, and h\ er-function 
tests were made m alcoholic patients 
The actual administration of the drug was rela- 
' tively simple Solutions were made up twice daily — 
1200 cc of 5 per cent glucose in a Tenwali flask with 
120 mg of Mapharsen A strip of adhesive plaster 
on the side of the flask was marked with the levels 
at which the fluid m the flask should be at \anous 

* hours The rate of flow was regulated with reference 
' to the marks, and the more intelligent patients were 
" often able to watch the clock and help regulate the 

flow themselves Thus two flasks (2400 cc with 
240 mg of Mapharsen) were administered daily over 
a period of twelve hours for five days, making a total 
for each patient of 1 2 gm of Mapharsen At the 
j conclusion of the period, the blood-cell count, uri- 
nalysis, nonprotem nitrogen determination and elec- 
trocardiogram were repeated and a lumbar puncture 

* was performed 

Follow up observations were made, when possible, 
at monthly intervals for six months, and at three 
month or six-month intervals thereafter When pos 
sible, another lumbar puncture was performed after 
several months The co-operation of local and state 
! health officers m helping to bring patients back for 
follow-up tests has been of great value 
Table 1 classifies the patients in the series Tor 
the purpose of studying the toxicologic phenomena 
it is convenient to note that there are eighty treat- 

Table 1 Chmcal Data 


. Data 
5ti 
Mile 
_ teoile 
Rice 

3o1l 5 ”" 

■ju yeir* 

HH 9 year* 
yO ye*,* or older 
5Ufe of lypKilii 

P f ne ** t,ve 


li? 0 * * ** t,fne treatment 
»>oo. tela pie (lerolog cally fait) 
|trolo e e rclapie 
Serologically fait 
Kt Meet on 


♦Pi 


rtTioui routine therapy 


No or 
Cases 



‘ ment courses, whereas for evaluating the thera- 
peutic results there are 74 patients, inasmuch as 7 
Patients were treated twice and 1 of these having 
a proved reinfection was counted as 2 patients His 
c ase lustoiy was previously reported in detail 1 
Nineteen patients had had previous anttsj phihtic 
therapj , either bismuth or an arsenical, but in no 
casc had more than two routine injections been 
8 l 'en One patient was inadvertently given several 

f 

r 


weeks of routine therapy elsevhere after leaving our 
observation Another had a single injection of 
bismuth 

Toxicology 

The toxicologic data are summarized in Table 2 
Primary fever (Hcrxheimer caction) occurred in 
many of the patients, sometimes with a shaking chill 
Table 2 Toxic Phenomena m £tjhly Courses of Treatment 


Reaction* 

Benign 

Primary fever (Hcrxheimer reaction) temperature 101*F or 
higher 

Secondary fever (drug fever) temperaurc 101®F or h gher 
Toxicoderma (drug rath) without feveun 8 catei 
Vom ting 

Malet (41 c*aei) 23 

Females (39 cates) 3S 

Local venous thromboses 


a « 23 

2 

i • 5 

Ser out 

Peripheral neurit s with temporary paplysia 

i aundice (same patient as above) „ 

Junto d cm » 

Nephritis 
C* s - 


No or 
Cases 


27 

24 

17 

58 


1 

1 

0 

0 

0 

0 

0 

0 

0 


It was often accompanied 1>) a macular eruption, 
especially in the late pnmaiy and secondary cases 
It usually appeared six or eight hours after the 
beginning of treatment anc subsided a few hours 
later In no case was treatrrent interrupted because 
of this reaction 

Secondary fever (drug fiver), with or without 
a cutaneous eruption, appealed in many of the cases 
on the fourth to the sixth day after the beginning of 
treatment In 1 case a shahng chill occurred with 
the fever Like the Herxheirrer reaction, these symp- 
toms disappeared without tratment The rash was 
fairly uniformly a fine iraculopapular, brightly 
erythematous eruption of generalized distribution 
It was not hemorrhagic, ,nd exfoliation did not 
occur Only rarelj did pruitus accompany it 

Vomiting occurred in most cases, being a promi- 
nent symptom on the aftenoon of the first day As 
previously pointed out, 1 it vas more frequent and of 
greater seventy in women ihan m men 

Most patients complained of some pain along the 
course of the vein rcceiviig the infusion Usually 
this pain could be satisfictorily controlled with 
small doses of codeine Tlrombosis of one or more 
of the veins occurred oftenbut aside from local ten- 
derness led to no difficulty In most cases recanahza- 
tion in these veins took place during subsequent 
weeks 

Leukopenia was a rare ipcurrence and was not ac- 
companied by granulocj openta A mild secondary 
anemia was frequently rated during the follow-up 
period I n most patients 10 s> mptoms were referable 
to the anemia, which ubsided without therapj* 
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Some noted a feeling of tiredness or weakness for 
two or three weeks. 

Electrocardiographic changes 6 consisted of diminu- 
tion of the amplitude of the T waves in any or all 
leads. If the T wave; were low at the beginning of 
therapy, inversion frequently occurred. Such 
changes disappeared luring the first three weeks of 
the follow-up period, and during the second course 
of treatment; there w;s significant depression in only 
1 of 3 patients. 

During the second or third week after completion 
of treatment, evidence of peripheral neuritis was 
noted in nearly half tie patients. In most of them 
it amounted only to lumbness and tingling of the 
toes or rarely of the fhgers. This subsided in a few 
days. A few patients dso had definite stocking-type 
hypesthesia to pinprici. Some, in addition, lost the 
ankle jerk. 

All the above phenomena are considered to be 
fairly benign accompaiiments of treatment. Some 
are annoying and some cause pain or distress, but 
none represent cause fer alarm. 

Of the more serious oxic phenomena, only motor 
neuritis and jaundice lave occurred in this series, 
and in only 1 case. Tlis patient recovered. Treat- 
ment in her case probibly represented an error in 
judgment, since it is lkely that she had hepatitis 
before treatment and vas consequently unable to 
excrete the large doses of Mapharsen. It is for this 
reason that we hesitae to administer the treat- 
ment to any patient w.th fever unless liver disease 
can be excluded by appropriate tests. 

No patient has had a nitritoid crisis, nephritis, 
cerebral symptoms, lemorrhagic encephalitis or 
exfoliative dermatitis, and there have been no 
fatalities. 

Therapiutic Effects 

The local primary aid secondary lesions became 
negative on dark-field examination within twenty- 
four hours from the beginning of treatment. Before 
the five days were competed there was usually clear 
evidence of epithelialiation and shrinking of the 
chancre or condyloma Skin rashes faded more 
slowly if pigmentation tad occurred. 

Reversion of the senlogic reaction to negative 
usually occurred during the first six months follow- 
ing therapy, and in mest cases between the tenth 
and twentieth weeks, a. shown in Figure 1, which 
records the rate of reveral in 48 cases in which there 
has been time for them to become seronegative. In 
interpreting this figure. t should be recalled that in 
most cases observations were made not oftener than 
once a month and that, therefore, the elapsed time 
shown tends to be longr than the actual time of 
reversal. 

In the total series of 1 L cases, in which, as stated, 
1 patient who was reinfetted and treated twice was 
counted as 2 patients, 36 lave been followed for less 
than six months . (Table 3). Five of these when 


treated had primary syphilis with a positive dark- 
field and a seronegative reaction. These S patients 
and 12 who were originally seropositive, were sero- 
negative when last seen. Two have had doubtful 
reaction and 17 are still seropositive, but they must 
be observed longer before it can be determined 
whether one course of treatment will cause reversal 
of the serologic reaction. 

There remain 38 patients who have been ob- 
served for more than six months (Table 3). Thirty 
of these became seronegative after one course of 


its 

u" 

tie' 

It 

ii* 

i' 



Figure 1. Time of Reversal of the Serologic Reaction. 
This chart includes the 48 patients whose serologic re- 
actions became or remained negative after one course o] 
treatment. The curve indicates the cumulative number 
of seronegative patients at various times during the first 
year of observation after the administration of massive 
arsenotherapy. 


massive arsenotherapy and have remained so to date. 
One additional patient became seronegative but re- 
lapsed. Seven remained seropositive. The patient 
who relapsed and 5 of the 7 who remained sero- 
positive, as well as the patient who was reinfected, 
were given a second course of massive arsenotherapy. 
The diagnoses at the time of re-treatment are liste 
in Table 1. Re-treatment is customarily recom- 
mended if the serologic tests remain positive after 
six months of observation or if a relapse or re 
infection has occurred. 

Following the second course of treatment, hot 
the patient who was reinfected and the one showing 
a serologic relapse became seronegative. Of the 
re-treated patients who remained seropositive after 
the first treatment, 1 has remained seropositive or 
more than six months after the second treatment 
and represents an unquestioned serologic failure, 
are now seronegative, and 2 have not been followed 
long enough after the second course to determine 
whether re-treatment will be successful. Two of t e 
7 patients who remained seropositive after the first 
treatment have not yet been re-treated. There re 
main, therefore, 5 of the 38 who have been followed 
more than six months who are still seropositrv e > 
whereas 33 are now seronegative. It should be em 
phasized, however, that of these 5 patients none 
show clinical evidence of syphilis and 4 have ha 
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1 -negative spinal-fluid Wassermann reactions. One 
jvhas had a positive or doubtful spinal-fluid reaction — 
*>a twenty-one-year-old seropositive man who had a 
^chancre and a positive dark-field test. Thirty-sis 
u weeks after massive arsenotherapy the spinal-fluid 
t, Wassermann reaction was negative. Because the 
^patient remained seropositive) however) he received 
a second course of massive arsenotherapy after 
fifty-nine weeks. At seventy-one weeks, when he 
", was still seropositive, the spinal fluid gave a positive 


limited to the 1 patient with jaundice, severe 
anemia and motor weakness, who recovered. 

This method is not a cure-all for syphilis. We have 
attempted its use in no patient with latent syphilis 
unless the secondary' eruption was known to have re- 
cently been present. Consequently we have no 
experience in its use in late syphilis. In early syphilis 
its therapeutic effects as presented above are prob- 
ably comparable to those obtained with a year and a 
half’s uninterrupted weekly injections by the alter- 


Table 3. Therapeutic Results. 




Duration or Fou.ow*up 


Leu than 6 month** . 
More thm 6 monthit*. 

Treated once 

Treated twice . 

Total* «... 


Latest 

Serologic Reaction 

Follow-Up Spinal-Fluid Examination 

Other Sions 
or Syphilis 

no or 

Cases 

POSITIVE 

NECAT1VE 

no. or 
CASES 

POSITIVE 

NECATIVE 


36 

19 

1" 

7 

0 

7 

0 

38 

5 

33 

31 

1 

30 

0 

32 

2 

30 

25 

0 

25 

0 

6 

3 

3 

6 

1 

5 

0 








74 

24 

so 

38 

1 

37 

0 


•include* 5 seronegative primary cases, I of which became temporarily seropositive immediately after treatment, 
tlneludei 27 cases followed for more than 1 year. 


Wassermann reaction in two laboratories and a nega- 
tive one in a third. The globulin test was negative, 
the colloidat-gold curve was 0000000000, and the 

* spinal fluid showed 11 lymphocytes per cubic 
I millimeter. 

" The spinal fluid was examined at the time of treat- 

* merit in 61 cases, and in 58 of these the Wassermann 
( reaction was negative. In 3 cases it was positive at 
t the beginning of treatment, and in 2 of these it 


nating block method. One advantage, of course, lies 
in the fact that every patient completes a full course 
of treatment, whereas in patients with early syphilis 
who enter a course of a year and a half’s weekly 
injections, not more than 16 per cent actually 
receive an adequate minimal course of therapy 
as defined by the United States Public Health Serv- 
ice. 7 A second advantage is that the patient is kept 
in the hospital while infectious and that when he is 


Table 4. Results vt Cases of Pregnancy. 


* 


Date or 

Additional 

Condition 




Condition < 

or Baby 



Name 

Treatment 

AKTisYruitmc 

or Placenta 

COED BLOOD 

VENOUS BLOOD X- 

•RAT EXAM 

rUTSICAL 


Treatment 


Kahn 

Wan 

Kahn 

Wan. 0 

>F BONES 

examination 

**, 

B. B. 

7 wk before 

0 

Normal 

0 

0 

0 

0 

Normal 

Normal 

£ 

I. R. 

conception 

13 wk before 

0 

Normal 

0 

0 

0 

0 

Normal 

Normal 

r 

M. G. 

conception 

5 wk after 

0 

Normal 

0 

+ 

0 

0 

Normal 

Normal 


R.S. 

conception 

6 mo Eller 

0 

Normal 






Baby prematu'e* 


I. W. 

conception 

2 mo after 

0 

Normsl 

0 

0 

0 

0 

Normal 

Normal 


conception 


•Baby weighed 3 pounds, 4 ounces, and died shortly after delivery. 


, subsequently became negative. The third patient 
*■ ^as not had a second lumbar puncture. In 38 cases 
1 the spinal fluid was examined ‘during the follow-up 
period, usually after six months but sometimes 
; earlier. In every case except the one mentioned 
above, the follow-up spinal-fluid Wassermann rc- 
> action was negative (Table 3). 

\ Table 4 shows the results of pregnancy in several 
cases. 6 

{ Discussion 

t h is apparent from the foregoing data that minor 
discomforts and inconveniences during and imme- 
' d lately after a course of massive arsenotherapy by 
f l the continuous-drip method are frequent. Serious 
toxic phenomena were rare in this small series, being 


returned to the community he is, and almost in- 
variably remains, noninfcctious. 

The cost of massive arsenotherapy h) the intra- 
venous drip method varies in different communities. 
Many of the diagnostic procedures we have done 
are probably unnecessary except for ’csearch pur- 
poses. The following steps appear to he essential, 
and from this list the cost may be calculated; seven 
to ten days of hospitalization (those who have second- 
ary fever remain a little longer than the others); 
physician’s history, examination and observation; 
at least two serologic tests; a dark-field examina- 
tion, a blood-cell count, two urinalyses and, occa- 
sionally, a nonprotcin nitrogen determination and a 
bromsulfalein, cephalin-flocculation or other liver- 
function test; materials for infusion (5 per cent 
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glucose, Mapharsen and equipment); facilities for 
obtaining serologic tests, preferably once a month 
for six months and less often thereafter; and lumbar 
puncture after six months. 

Summary 

Massive arsenotherapy for early syphilis has not 
as yet in our limited experience proved hazardous, 
and presents no great difficulties in administration. 
The cardinal points to be observed are as follows: 
establishment of the diagnosis of early syphilis; 
exclusion of patients with fever, liver disease or 
severe nephritis; and periodic follow-up visits with 
determination of whether re-treatment is necessary 
on the basis of the serologic reaction six months 
later, or of relapse at an earlier date. 

Its virtue lies in the facts that every patient re- 
ceives an amount of treatment that has been found 
sufficient for cure in four fifths of the patients; 
that completion of a minimum adequate amount of 
treatment does not depend on the patient’s return- 
ing; and that when the patient leaves the hospital 
he is noninfectious and in almost every case re- 
mains so. Its disadvantage lies in the danger of an 
occasional severe toxic reaction that may rarely be 
fatal. 

Using massive arsenotherapy by the five-day 
continuous intravenous drip method satisfactory 


results were obtained in 79 per cent of the cases © 
observed six months or more. By re-treating selected lit 
cases, the total of satisfactory results has bcea ss 
raised to 87 per cent. Of the remaining 13 per cm, lis- 
some patients have not been observed long enough ti 
after re-treatment to ascertain the final result. '[ 
Except for a positive spinal-fluid reaction in 1 case, a 
the only evidence of syphilis in these cases is the 1 
positive serologic reaction. , t 
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MEDICAL PROGRESS 


PHYSICAL THERAPY IN GENERAL MEDICAL PRACTICE* 

Arthur L. Watkins, M.D.f 


BOSTON 


I N PREVIOUS reports on physical therapy there 
have appeared general reviews and summaries 
limited to the application of physical measures in 
the treatment of diseases of the nervous system and 
conditions commonly encountered in surgical prac- 
tice. 1-4 ThV present addition to the series is restricted 
to a review of the recent literature relating to the 
physical-therapy procedures found to be of value 
in general medical practice. 

Neurologists, surgeons and particularly ortho- 
pedists have. long recognized the value of physical 
therapy in dealing with conditions affecting loco- 
motion, but the internist has less frequently under- 
stood and employed these methods. As explained by 
Piersol, 6, 6 this is due to lack of adequate medical 
education in this field and insufficient training to 
develop skill in application. The public, however, 
has remained aware of the benefits of physical 


Hospital. thc D 'P lrtncnt of Physical Therapy, Massachusetts Gener 

fAtsistant in medicine. Harvard Medical School; director of Phvslc 
Therapy Department, Massachusetts General Hospital. 5 


treatment and often seeks it from nonmedica 
sources when denied it by physicians. Those pro- 
cedures, therefore, that the general practitioner 
should find useful will be described in relation to 
their employment in the treatment of common 
disorders of the various systems of the body. 


Chronic Arthritis and Allied Disorders 

Rheumatoid arthritis is the outstanding examp 
of a medical condition in which the proper use 1 
physical measures is of value. In fact, Short an 
Bauer 7 state that physical therapy cannot be dt 
pensed with in the treatment of this disease. The 
further assert that “general measures — includir 
rest of the whole patient and of the joints, alor 
with an attempt to preserve, so far as possible, t 
function of the articulations and muscles 01 
the backbone of the treatment of rheumato 
arthritis.” At the Robert Breck Brigham Hospit 
training in body mechanics has been emphasizf 
as being of prime importance in combating * 
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1 tendency toward joint deformities and in lessening 
- the strain on damaged joints. 8 Postural exercises 
are at first taught in the supine position. They in- 
clude deep breathing, rib stretching, contraction of 
! the abdominal and gluteal muscles or the so-called 
: “pelvic tilt.” Later, when more activity is allowed, 
exercises in sitting and standing positions are per- 
. formed and the proper mechanics of walking are 
taught. 

In order to improve individual joint function, a 
. combination of physical measures are indicated, in- 
cluding thermotherapy, massage, splintage and ex- 
ercise. Heat is used to increase local circulation, 
lessen sensitivity and aid in muscular relaxation 
before exercise. 9 Radiant-heat cradles or bakers with 
four 60-watt or 120-watt bulbs may be used, or 
for home use a single 250-watt clamp lamp, and 
500-watt or 1000-watt units in hospitals. 10 Treat- 
ments should last from thirty to forty minutes and 
be given once or twice daily. Moist heat may be 
applied in the form of hot fomentations. Melted 
paraffin wax baths are an especially effective method 
of applying heat to the extremities. 11 These baths 
consist of a mixture of 7 parts paraffin wax to 1 
part paraffin oil, which is kept at the melting point 
(approximately 125°F.) in a double boiler or an 
electrically heated unit. The extremity is immersed 
and quickly removed six to eight times until a coat- 
ing of wax is formed like a glove, after which it may 
remain in the bath for twenty to thirty minutes. 
After the treatment the wax easily peels off and may 
be used again. Warm whirlpool baths in addition 
to heating effects also provide mild stimulative 
massage and an opportunity for underwater exer- 
cise. Large Hubbard tubs allowing movement of 
the shoulders and hips under water are extremely 
valuable, although of course available only as 
hospital installations. Therapeutic pools may’ also 
be utilized to advantage by arthritic patients, par- 
ticularly when beginning to walk. In the home a 
daily hot bath or shower is often of value. A safe 
bath temperature to begin with is 100°F., which may 
be increased as tolerated. The length of the bath 
may be gradually increased up to thirty minutes. 
In an occasional patient, contrast baths appear to 
fpve more relief of pain than does the use of heat 
a lone. In this procedure the temperature of the hot 
water is 100 to 110°F. and that of the cold 60 to 
F. Seven alternate immersions are recommended, 
with five minutes in the hot bath and two in the 
Sjd, always starting and finishing in the hot bath. 9 
Diathermy may occasionally be employed, par- 
ticularly for hospitalized patients, but simpler meth- 
°ds that can be used repeatedly with little expense 
are usually more suitable. Electric heating pads are 
used extensively by patients, although they fre- 
quently become too hot and may cause burns. 

Iontophoresis, using drugs such as Mecholyl or 
histamine, is often useful in securing a hyperemia 
that is somewhat more persistent than that following 


heat, but this is not recommended as a routine 
procedure. 12 ~ u 

General ultraviolet irradiation in mild, graduated 
doses may act as a stimulant to appetite and a 
sense of well-being, but has no known specific effect 
on the disease. Controlled heliotherapy’ may be 
administered for the same purpose, with avoidance 
of overexposure. 7 

Fever therapy is often of benefit in selected cases. 15 
Krusen 9 has recommended short sessions of about 
thirty’ minutes at 10l°F. Fever may be produced 
by use of a fever cabinet or by a full tub bath at 
a temperature of 98 to 105°F. 

Massage is a useful and often neglected procedure 
that aims to increase local circulation and improve 
muscle tone. It may advantageously follow thermal 
applications and precede therapeutic exercises. As a 
rule only gentle stroking and kneading motions are 
to be used and direct movements over the joints are 
avoided, particularly during the stage of acute 
inflammation. 18 

Therapeutic exercises are the most important 
single physical measure used to improve joint func- 
tion, although most effective when combined with 
heat and massage. The active co-operation of the 
patient is essential for obtaining satisfactory results 
in mobilizing joints and maintaining musculature. 
During the early acute stages of inflammation, static 
or muscle-setting exercises only are used. Active 
exercises are then carefully graded in intensity; at 
first they may consist of active assisted motions, and 
later of voluntary exercise. Resisted exercises are 
rarely indicated because of the tendency toward 
subluxation. Passive stretching or manipulation to 
increase the range of joint movement is also dan- 
gerous. Under careful supervision the patient can 
usually be taught how to stretch the joints actively 
in correct positions and how to judge the forceful- 
ness of the efforts according to the degree of sub- 
sequent reaction, which when consisting of pain or 
muscle spasm should not last more than an hour 
or two. The specific joint exercises are to be re- 
peated by the patient on an average three times each 
day’ and must be checked by the technician every’ 
day’ at first, and less often when the routine is well 
learned. 

In many cases of rheumatoid arthritis, deformities 
of joints are present that require special orthopedic 
attention for correction. The commonest of these 
arc flexion contractures of the knees and hips and 
the characteristic combination of flexion, hyper- 
extension and ulnar-deviation deformities of the 
hands. Traction, specially designed splints or a 
progressive series of casts have been described for 
correction and prevention of these deformities. 17, 18 
It is particularly important whenever any’ immo- 
bilizing apparatus is used in these cases that periods 
of carefully administered physical therapy’ be pro- 
vided to prevent ankylosis. The details of the com- 
bination of orthopedic and physical therapeutic 
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measures have been well described by Kuhns 19 in his 
section of Steinbrocker’s textbook on arthritis. 

Since rheumatoid arthritis has a well-known tend- 
ency to chronicity, physical measures that can be 
utilized in the home repeatedly each day are to be 
recommended. Recently Treusch and Krusen 20 
reported a survey of home physical therapy in 229 
cases of arthritis, and found that 93 per cent of the 
patients followed the instructions for home therapy 
and 65 per cent continued them for three months or 
longer. They observed that patients with more than 
one course of instruction were more likely to carry 
on. Four fifths of the patients were definitely 
benefited, and two fifths were enthusiastic over the 
regime. 

In hospitals, occupational therapists may assist 
in the instruction and supervision of patients in 
exercises or activities designed to improve joint 
range and muscular strength. This functional type 
of occupational therapy may be advantageously 
co-ordinated with physical- therapy treatments. 
Such co-ordination is best achieved when the phys- 
ical and occupational therapy departments are 
directed by a physician specializing in physical 
medicine. 21 

Physical therapy is of definite value in the treat- 
ment of degenerative joint disease or hypertrophic 
arthritis (osteoarthritis). Moderate heat applied 
locally and repeated several times daily is effective 
in relieving pain. 22 The methods previously de- 
scribed are satisfactory. Gentle sedative massage, 
chiefly stroking and light kneading, assists in reduc- 
ing muscle spasm and pain. Rest of painful joints 
during the presence of acute symptoms is usually 
indicated, 23 but is not so prolonged as in rheumatoid 
arthritis, for the pathologic changes are in the nature 
of degeneration or aging processes rather than pro- 
gressive inflammation. 24 It is important to maintain 
the supporting musculature by means of graded 
active exercises without weight-bearing or resistance, 
thus avoiding further traumatic effects on the joints. 
Teaching the principles of correct body mechanics 
is of prime importance in order to relieve weight- 
bearing joints of unnecessary strain. Elderly pa- 
tients with degenerative disease of the joints are 
frequently found to have osteoporosis of the spine 
and disabling pain. Black, Ghormley and Camp 25 
have reviewed a small series of these cases and dis- 
cuss the differential diagnosis and possible etiologic 
factors. They recommend the administration of an 
adequate diet together wdth additional calcium and 
phosphorus and vitamin D. For relief of pain short 
periods of bed rest and local heat followed by seda- 
tive massage were found to be effective. 

The role of physical therapy in the treatment of 
infectious arthritis is secondary to the specific meas- 
ures available. 26 In tuberculous arthritis, healing of 
the local lesion is generally achieved only by anky- 
losis, so that heat, massage and exercise are con- 
traindicated. General heliotherapy is, however, of 


recognized value in curing the disease process sys- 
temically, when used in conjunction with rest and 
hygienic management, particularly in a sanatorium. 
Artificial sources of ultraviolet radiation may be 
used if the climate does not permit direct exposure 
to the sun. Overdosage must be especially guarded 
against, and in the presence of active progressise 
pulmonary lesions all irradiation may have to be 
omitted. 27 

Gonorrheal arthritis usually responds well to 
sulfonamide medication or penicillin. In drug- 
resistant cases good results from combined drug and 
fever therapy are reported . 2S> 29 The management 
of artificial fever requires exact technic and ex- 
perienced personnel. Hospitalization is essential, 
and the technics to be used are well established. 29 
The joints that are acutely inflamed are kept at rest, 
and no attempts at mobilization are begun until tbe 
inflammatory process has subsided. At that time 
mild heat to improve the circulation and graded 
active exercise usually suffice to restore full joint 
function in those cases that are promptly and ade- 
quately treated medically. In other types of septic 
arthritis the end results are dependent on control 
of the infection by tbe chemotherapeutic measures 
available, together with surgical drainage in some 
cases. Physical therapy aids in overcoming the 
limitation of motion secondary to immobilization 
and is begun only after subsidence of the septic 
process. There may be danger in beginning mo- 
bilization too early in these cases because the action 
of the chemotherapeutic agent may mask the degree 
of inflammation still present. 

Hemophilic arthritis associated with an acute 
hemarthrosis is often very painful and destructive. 
These joints should be treated by immobilization, 
physical therapy being ordered only, when the bleed- 
ing has stopped and the acute inflammatory re- 
action has subsided. 26 Gentle effleurage and ade- 
quate assisted active exercise may then be begun, 
passive stretching or manipulation being avoided- 

Anaphylactic arthritis occurs as a manifestation 
of serum sickness, and as it is self-limited rarely re- 
quires any physical therapy other than heat for 
relief of pain. Neuritis is a somewhat uncommon 
complication of serum sickness, but may result in 
paralysis and atrophy of one or more of the shoulder- 
girdle muscles, particularly the deltoid, trapezius 
and serratus magnus. 31 Although the prognosis f° r 
eventual recovery in these cases is good, there is a 
period of six to twelve months of limited shoulder 
function and pain during which the patients may 
be benefited by physical therapy. Mild heat an 
sedative massage are administered for relief o 
pain and muscle spasm of the surrounding muscula 
ture, which is subjected to unusual strain in moving 
a partially paralyzed extremity, and the atrophic 
muscles are benefited by electrical stimulation to 
lessen the degree of wasting and to hasten functiona 
return after neural regeneration. 32 
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Another type of cervicobrachial neuritis may re- 
sult from neurocirculatory compression in patients 
with a tight or spastic scalenus anticus muscle. 
According to Spurling and Grantham, 33 about 75 
per cent of these patients with painful arms and 
shoulders improve or become asymptomatic after 
conservative treatment. Hansson 34 is of the same 
opinion and had described in detail corrective pos- 
tural exercises for the neck and shoulder-girdle 
musculature. Local application of heat over the 
scalenus muscle and sedative massage are also 
advised. 

Radicular type of pain in the same location may 
be associated with osteoarthritis of the cervical por- 
tion of the spinal column. 33 According to McFarland 
and Krusen, 36 traction with the Sayre head sling 
usually gives relief. They advocate radiant heat 
and massage prior to the traction, which is given in 
the sitting position with a slowly increasing force up 
to 70 pounds, as tolerated. The head is then slowly 
rotated and the traction gradually released. Treat- 
ments are repeated twice daily for a week or more. 

Myalgia of the cervical muscles is another fairly 
common condition that responds to treatment by 
physical agents. 37 This is sometimes described as an 
"indurative” headache or as cervical fibromyositis. 
Minor epidemics have been reported from England 
and in the armed forces. 88-40 The etiologic factors 
are not clear. The predisposing factors include occu- 
pational strain or poor posture, resulting in fixation 
of the head and neck in abnormal alignment, vaso- 
motor imbalance and exposure to cold and drafts. 
In many cases hypersensitive areas are found in 
muscles and in palpable thickening or localized areas 
of muscle spasm. 41 Copeman 42 in a discussion on the 
etiology of these so-called "fibrositic nodules” ob- 
served. that they may appear in the course of in- 
fectious diseases such as influenza and may be re- 
activated by exposure to cold or by trauma and 
subsequent sepsis and may form the basis of rheu- 
matic syndromes in later life. Treatment of these 
patients is often highly dramatic in its results. In 
some patients with acute stiff neck, complete relief 
•s obtained by fifteen minutes of head traction. 
Other patients respond as readily to local applica- 
tion of heat with infrared radiation or diathermy, 
followed by stimulation of the muscles in spasm 
With a sinusoidal current. For patients with more 
persistent symptoms, Krusen has described the 
physical therapeusis of fibrosttis. 43 Procedures to be 
used are local heat, special friction massage and 
stretching exercises. The patients are frequently 
neglected by physicians unacquainted with the pro- 
cedures of physical medicine, and they turn to the 
osteopath or chiropractor for relief that could be 
obtained by recognized methods of treatment. 
Manipulation of joints is likewise for the most part 
neglected by the medical profession, chiefly because 
of the exaggerated claims made by bone setters and 
others, based on erroneous diagnosis and unscien- 


tific analysis of results. Recently Fredette 44 has pre- 
sented the indications and contraindications to 
manipulation and has described the technic of the 
maneuvers and the aftercare of patients. Intelli- 
gently and skillfully used on properly selected pa- 
tients, manipulation has a definite role as a pro- 
cedure in medical therapeusis. 

The diagnosis and treatment of patients with"com- 
plaints of backache and painful feet is a difficult and 
important subject, particularly in the armed forces 
and among civilians now leading a more active life 
than customarily. Orthopedic surgeons are usually 
called on to care for these patients, and the details 
of methods used in differential diagnosis and in treat- 
ment are beyond the scope of this paper. The in- 
ternist should, however, be familiar with the 
management of patients with chronic postural strain, 
which is the commonest cause of backache. 45 In 
these cases physical therapy is of cardinal impor- 
tance, as has been pointed out by Krusen. 46 Local 
application of heat, skillfully administered massage 
and postural and corrective exercises alleviate symp- 
toms in a large percentage of cases, and Jostes 47 has 
shown how manipulation may be of value. Nutt 48 
has written an excellent article on painful feet, out- 
lining for the practicing physician the anatomy of 
the foot with reference to proper bony and muscular 
alignment and the prevention and treatment of the 
common varieties of foot complaints. Other ar- 
ticles dealing more with physical therapy in these 
conditions have appeared. 49 ’ 50 

Diseases of Blood-Forming Organs 

Ultraviolet rays are the chief physical agent re- 
ported as having a favorable influence on some types 
of anemia. In secondary anemia this effect is 
limited, nonspecific and far less efficient than are 
dietetic and drug treatments. 37 A few’ cases of 
thrombocytopenic purpura have been improved by 
carbon-arc radiation. 51 Apperly 62 has noted an 
apparent relation between solar radiation and per- 
nicious anemia, finding that the mortality of this 
disease is inversely proportional to the effective 
radiation. Peripheral neuritis 53 or combined-system 
disease as a complication of pernicious anemia often 
requires prolonged periods of muscle re-education, 
in addition to adequate replacement therapy during 
rehabilitation. 3 

The influence of ultraviolet irradiation on resist- 
ance to infection is controversial and doubtful. 
Some beneficial action on wound healing has been 
shown by exposure to solar radiation, including 
ultraviolet, visible and infrared wave lengths. 5 * 

Endocrine and Metabolic Disorders 

In a limited number of cases physical therapy is 
of value in diseases of the endocrine glands and in 
disorders of metabolism. Gout because of its inter- 
ference with joint function 5s a disease in which 
some symptomatic relief may be obtained by physi- 
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' Another type of cervicobrachial neuritis may re- 
sult from neurocirculatory compression in patients 
twith a tight or spastic scalenus anticus muscle. 
According to Spurling and Grantham, 33 about 75 
per cent of these patients with painful arms and 
shoulders improve or become asymptomatic after 
'conservative treatment. Hansson 34 is of the same 
opinion and had described in detail corrective pos- 
tural exercises for the neck and shoulder-girdle 
musculature. Local application of heat over the 
scalenus muscle and sedative massage are also 
advised. 

Radicular type of pain in the same location may 
be associated with osteoarthritis of the cervical por- 
tion of the spinal column. 35 According to McFarland 
and Krusen, 86 traction with the Sayre head sling 
usually gives relief. They advocate radiant heat 
and massage prior to the traction, which is given in 
the sitting position with a slowty increasing force up 
to 70 pounds, as tolerated. The head is then slowly 
rotated and the traction gradually released. Treat- 
ments are repeated twice daily for a week or more. 

Myalgia of the cervical muscles is another fairly 
common condition that responds to treatment by 
physical agents. 37 This is sometimes described as an 
“indurative*’ headache or as cervical fibromyositis. 
Minor epidemics have been reported from England 
and in the armed forces. 38-40 The etiologic factors 
are not clear. The predisposing factors include occu- 
pational strain or poor posture, resulting in fixation 
of the head and neck in abnormal alignment, vaso- 
motor imbalance and exposure to cold and drafts. 
In many cases hypersensitive areas are found in 
muscles and in palpable thickening or localized areas 
of muscle spasm. 41 Copeman 42 in a discussion on the 
etiology of these so-called “fibrositic nodules” ob- 
served. that they may appear in the course of in- 
fectious diseases such as influenza and may be re- 
activated by exposure to cold or by trauma and 
subsequent sepsis and may form the basis of rheu- 
matic syndromes in later life. Treatment of these 
patients is often highly dramatic in its results. In 
some patients with acute stiff neck, complete relief 
obtained by fifteen minutes of head traction. 
Other patients respond as readily to local applica- 
tion of heat with infrared radiation or diathermy, 
followed by stimulation of the muscles in spasm 
with a sinusoidal current. For patients with more 
persistent symptoms, Krusen has described the 
physical thcrapeusis of fibrositis. 43 Procedures to be 
used are local heat, special friction massage and 
stretching exercises. The patients are frequently 
ucglected by physicians unacquainted with the pro- 
cedures of physical medicine, and they turn to the 
osteopath or chiropractor for relief that could be 
obtained by recognized methods of treatment. 
Manipulation of joints is likewise for the most part 
neglected by the medical profession, chiefly because 
of the exaggerated claims made by bone setters and 
others, based on erroneous diagnosis and unscien- 


tific analysis of results. Recently Fredctte 44 has pre- 
sented the indications and contraindications to 
manipulation and has described the technic of the > 
maneuvers and the aftercare of patients. Intelli- 
gently and skillfully used on properly selected pa- 
tients, manipulation has a definite role as a pro- 
cedure in medical therapeusis. 

The diagnosis and treatment of patients with'com- 
plaints of backache and painful feet is a difficult and 
important subject, particularly in the armed forces’ 
and among civilians now leading a more active life 
than customarily. Orthopedic surgeons are usually" 
called on to care for these patients, and the details 
of methods used in differential diagnosis and in treat- 
ment are beyond the scope of this paper. The in- 
ternist should, however, be familiar with the ' 
management of patients with chronic postural strain, 
which is the commonest cause of backache. 48 In 
these cases physical therapy is of cardinal impor- 
tance, as has been pointed out by Krusen. 48 Local 
application of heat, skillfully administered massage 
and postural and corrective exercises alleviate symp- 
toms in a large percentage of cases, and Jostes 47 has 
shown how manipulation may be of value. Nutt 48 
has written an excellent article on painful feet, out- 
lining for the practicing physician the anatomy of 
the foot with reference to proper bony and muscular 
alignment and the prevention and treatment of the 
common varieties of foot complaints. Other ar- 
ticles dealing more with physical therapy these 
conditions have appeared. 49 ' 80 

Diseases or Blood-Forming Organs 

Ultraviolet rays are the chief physical agent re- 
ported as having a favorable influence on some types > 
of anemia. In secondary anemia this effect is - 
limited, nonspecific and far less efficient than are 
dietetic and drug treatments. 27 A few cases of 
thrombocytopenic purpura have been improved by 
carbon-arc radiation. 81 Apperly 82 has noted an 
apparent relation between solar radiation and per- 
nicious anemia, finding that the mortality of this * ' 
disease is inversely proportional to the effective 5 % 
radiation. Peripheral neuritis 83 or combined-system 
disease as a complication of pernicious anemia often 
requires prolonged periods of muscle rc-education 
in addition to adequate replacement therapy during 
rehabilitation. 3 , 

The influence of ultraviolet irradiation on resist- i ‘ 
ance to infection is controversial and doubtful 
Some beneficial action on wound healing has been 1 ' 
shown by exposure to solar radiation, including 1 
ultraviolet, visible and infrared wave lengths. 84 * , 

Endocrine and Metabolic Disorders « 4 

In a limited number of cases physical therapy j a 
of value in diseases of the endocrine glands and j n Vy 
disorders of metabolism. Gout because of its inter * W 
ferencc with joint function is a disease which - «? 
some symptomatic relief may be obtai f - f 
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cal means. During the acute attack, rest is essential, 
and the pain may be diminished by use of hot com- 
presses or in other cases with cold applications. 55 
In the intervals between attacks and during recovery 
from the acute episodes, mild heat and graduated 
exercises to maintain and improve musculature rire 
of value. Medicinal therapy is of the greatest im- 
portance, and several recent reviews 55, 56 have ade- 
quately discussed it. 

Exercise is known to improve the sugar tolerance 
of diabetic patients when participated in to the 
proper degree. According to Drury et al., 57 ex- 
perimental studies have shown that heavy exercise 
reduces the ketosis in guinea pigs and man. The 
help of a physical therapist, however, is usually riot 
needed in supervising exercise for diabetic patients. 
Neuritis may be an extremely painful complication 
of diabetes; these patients are benefited by local hot 
applications or radiant heat. In the event of pro- 
nounced muscular weakness, muscle re-education 
in the form of specific strengthening exercises may 
be indicated. 3 

Obese patients are frequently referred to physical- 
therapy departments for measures to reduce weight. 
Passive procedures such as massage or vibration, 
although popular with the laity, do not remove fat 
deposits. Dietotherapy is of fundamental impor- 
tance, but often exercise is prescribed in addition, 
to increase the caloric requirements of the body at 
the same time avoiding if possible increase of appe- 
tite. Heat treatments, such as cabinet baths or 
steam baths, temporarily reduce weight through 
dehydration but are not of permanent value. 
Cawadias 58 maintains, however, that obesity is often 
not controlled by thermodynamic considerations 
alone, and recommends that the psychologic re- 
actions of the patient be taken into account. He 
believes that a combination of therapeutic pro- 
cedures, including so-called “tonic dosage” of ultra- 
violet rays or hydrotherapy aimed ,at improving 
the psychologic balance, is most satisfactory. 

Billig 59 suggests that dysmenorrhea may be 
secondary to tightness of ligamentous structures con- 
cerned with pelvic motion in patients with postural 
defects. The cyclic nature of the pain is explained 
by restrictions of the posterior pelvic tilt, dependent 
on the estrogenic level. He has found that specific 
stretching exercises are curative in these cases. 

Although some experimental studies have in- 
• dicated that estrus is influenced by artificial illu- 
mination in animals, 60 little is known at present of 
practical importance concerning physical agents in 
the treatment of other endocrine disorders. 

Pulmonary Disease 

Short-wave diathermy is used at times as an ad- 
junct in the treatment of acute or chronic bronchitis 
and in pneumonia, but in view of modern chemo- 
therapy it seems to have a very minor role. Symp- 
tomatic relief of pleuritic pain has, however, been 


reported. 61 Its possible usefulness in the treatment 
of atypical or virus pneumonia is worthy of investi- 
gation. Special breathing exercises are of value in 
relieving dyspnea in asthma, 62 and preliminary re- 
ports indicate favorable results with ultraviolet 
blood irradiation and with artificial-fever therapy . e5, « 
Reports have been made of successful treatment 
of pulmonary abscess by short-wave diathermy, 
but its real worth is doubtful. 65 Postural exercises 
are, however, of value in the prevention and treat- 
ment of scoliosis secondary to lung abscess, em- 
pyema and thoracoplasty. 66 In uncomplicated pul- 
monary tuberculosis, heliotherapy is indicated only 
after prolonged treatment with rest and hygienic 
and dietetic treatment, and never in the exudative 
type. Exposure is carefully graded in the early 
morning and late afternoon. 27 Extrapulmonary 
complications, however, are favorably affected 
Graded exercises and occupational therapy have alsi 
a definite place in the convalescence of patients witl 
tuberculosis. 67 ' 68 . 


Heart Disease 


The rehabilitation of many cardiac patients ma; 
be facilitated by suitable physical therapy. Parsons 
Smith 69 has described the principles involved am 
methods to be used. He states that the value c 
exercise in these patients is based on the improve 
ment of myocardial efficiency from increased strok 
volume and venous return. The exercise must b 
suitable, frequently in the form of occupation: 
therapy. Light general massage may precede exei 
cises, which are at first passive and limited to tli 


large joints, with graduation to resistive exercise 
walking 70 and games or activities. The general rul< 
are as follows: no extensive, sudden or prolonge 
exertion of muscle groups should be allowed; ui 
due exposure or athletic tests should be avoidet 
exercise should be regulated according to the p: 
tient’s tolerance; and a suitable occupation in vie 
of the cardiac reserve and the patient’s natur 
inclinations should be found. 

Disabilities of the shoulder or hand may occur ■ 
a complication of coronary occlusion. Askcy b 
lieves that this is due to a disturbance of the symp 
thetic nerves from myocardial ischemia togeth 
with an underlying latent arthritis. In his experiem 
the condition was self-limited and treatment was 
little avail, although massage was sometimes ben 
ficial. Johnson 72 has reported changes resemblu 
sclerodactylia following myocardial infarction, ar 
Kehl 73 noted Dupuytren’s contractures as a sequ 
to disease of the coronary arteries. These authors 
also think that the etiologic factor is related to 
irritation of the sympathetic nervous system an 
noted little benefit from the usual physical-therapy 
procedures. . , 

Smith and Kountz 74 observed 15 patients wit> 
mguvovd pwvn of a cYiaxactwr waggesttfig h eal 
disease but actually due to deformities of 1 
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thoracic spine. Postural correction by therapeutic 
exercise was found to lead to improvement or cure 
of the symptoms. 

Diseases of Eye, Ear, Nose and Throat 
Otolaryngologists frequently recommend the use 
of physical-therapy procedures in the treatment of 
infections of the sinuses, ears and upper respiratory 
passages, 76 and a textbook has been devoted to this 
single aspect of therapy. 76 In uncomplicated acute 
upper respiratory infections, especially with involv- 
~ment of the sinuses, applications of heat are at least 
of symptomatic value. Infrared generators or short- 
wave diathermy may be used in conjunction with 
rest, vasoconstrictors and chemotherapy. 77 It has 
been pointed out by Brighton, Snow and Fried- 
man, 78 however, that short-wave therapy should 
not be considered in any sense a specific curative 
agent. They found that it was most beneficial in 
relief of headache in chronic nonpurulent sinusitis. 
Teed and Kraus 79 have studied the problem of 
dosimetry in ultra high-frequency diathermy and 
have described an instrument that can be used to 
measure the dosage of energy applied to the sinuses, 
whereas in the usual application the technician must 
be guided almost entirely by the subjective response 
of the patient. 

Williams and Elkins 89 have described a syndrome 
that they designate as “myalgia of the pharynx.” 
This is characterized by chronic sore throat, pain 
on swallowing and occasional attacks of hoarseness, 
without inflammation of the mucous membranes of 
the upper respiratory tract. The diagnosis is made 
by finding on palpation points of tenderness local- 
ized in the pharyngeal and laryngeal musculature. 
These writers comment on possible etiologic factors 
and recommend certain physical-therapy procedures 
|n treatment. These consist in the use of local heat 
in the form of short infrared irradiation, diathermy 
and hot fomentations. Massage, however, is the 
most effective single agent in treatment and is of a 
heavy-friction type rather than stroking or kneading. 

Ultraviolet irradiation is of proved therapeutic 
value in lupus vulgaris of the ear and nose and in 
tuberculous infection of the larynx. Galvanism in 
the form of ion transfer is sometimes used with zinc 
sulfate in chronic suppurative otitis media and in 
allergic rhinitis. 76 

Wiener 81 has written on the use of electrotherapy 
in ophthalmology. Beneficial effects of diathermy on 
experimental sepsis were noted, and iontophoresis 
w *th adrenalin and Mecholyi were reported as of 
value. Wiener also describes the deleterious effects 
°f ultraviolet irradiation on the cornea, and ex- 
plains the action of different wave lengths on the 
cornea, lens and aqueous and vitreous humors in 
elation to the relative absorption and transmission. 

Diseases of Skin 

In the treatment of cutaneous disorders ultra- 
Vl olet irradiation is the most familiar physical- 


therapy measure. Although this source of energy 
has been used empirically for almost every type of 
skin rash, it has been found to be of value in a 
limited number of conditions and to be distinctly 
deleterious in others. Gipollaro 82 and Beaumont 53 
have recently summarized the beneficial effects of 
irradiation in diseases of the skin. An authoritative 
review of the subject of ultraviolet therapy has 
been issued by the Council of Physical Therapy* of 
the American Medical Association. 27 

The consensus is that ultraviolet irradiation is of 
definite value in the treatment of a number of der- 
matoses in conjunction with topical application and 
general measures. Patients with acne vulgaris are 
benefited by erythema doses of artificial ultraviolet 
rays once or twice a week. More vigorous treatment 
may be necessary in chronic deep-seated pustules 
and cystlike lesions. In these cases irradiation with 
pressure from an air-cooled or water-cooled lamp 
may be used. Ultraviolet irradiation is often used 
for furunculosis or other pyogenic disorders, but 
there is no conclusive evidence of any great benefit. 
It has also been found to be of little value in the 
treatment of fungus infection. In psoriasis, general 
body irradiation speeds resolution of the lesions. The 
combination of tar and ultraviolet irradiation, as 
recommended by Goeckerman, 84 has given better 
results than has the use of the latter alone. This 


consists in applying a 3 per cent crude-coal-tar 
ointment at night. The next morning the ointment 
is wiped off. This is followed by irradiation of the 
whole body, after which a bath may be taken. 
When possible the treatment is given daily with a 
graduated dosage. 

Lupus vulgaris is definitely benefited by ultra- 
violet rays. A combination of local and general 
irradiation yields the best result. The concentrated 
carbon arc employed by the Finsen method or com- 
pression with a cooled arc lamp is satisfactory, for 
local use and heliotherapy or an air-cooled quartz- 
mercury arc lamp for general irradiation. 

Regarding the undesirable effects of ultraviolet 
rays, it is to be noted that patients with lupus 
erythematosus may be photosensitive and that 
cases have been reported of the precipitation of 
disseminated lupus erythematosus by ultraviolet 
irradiation, with alarming results. Many acute and 
subacute inflammations may also be made more 
acute or caused to spread by too vigorous ultra- 
violet treatment. Some patients arc light-sensitive 
and exposure may produce eruptions such as hydroa 
vacciniforme and urticaria. 85 The presence of 
porphyrin, certain dyes and sulfonamides may also 
cause photosensitivity. The present knowledge of 
unusual light reactions has been authoritatively 
presented in a monograph by Blum,** one of the 
leading investigators in this field. 

Blum 87 has also written an interesting and factual 


article on the military aspects of sunburn, 
physical and metcorologic factors involved are 
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CASE 30111 
Presentation or Case 

A forty-six-year-old housewife was admitted to 
the hospital because of abdominal pain. 

The history was unsatisfactory because of lan- 
guage difficulty. She was said to have had asthma 
for years. About twenty months before entry, 
following her son’s enlistment in the Army, she 
began to “go to pieces” and soon became weak and 
was forced to go to bed. She was admitted to a 
community hospital on two occasions within a 
period of several weeks, because of difficulty in 
getting her breath, epigastric pain and weakness. 
She was told that she had heart trouble. She then 
entered another hospital, where she was treated for 
“congestive failure, bronchial asthma and chronic 
bronchitis.” She was discharged against advice on 
the seventh hospital day. She remained at home 
for three weeks, during which period she was 
nauseated, vomited a “good bit of her ingested 
food,” had difficulty in getting her breath and was 
bedridden. The upper abdominal pain continued. 
She had blood-tinged sputum on several occasions. 
There was a weight loss of several pounds over a 
period of months. There was no history of malaria, 
typhoid fever, dysentery, rheumatic fever, pneu- 
monia, tuberculosis or diabetes. 

Physical examination showed a pale woman in 
moderate distress. The heart was enlarged. The 
left border of cardiac dullness was 10 cm. to the left 
the midline in the fifth space, the right border 
2 cm. to the right of the midsternal line. The rate 
a t times was regular, but there were irregularities, 
jv liich may have been extrasystoles or due to fibril- 
lation. There was a pulse deficit of 12. The pul- 
monic second sound was greater than the aortic, 
fhe lung fields were resonant, with a prolonged ex- 
piratory phase and an inspiratory wheeze. The 
abdomen was protuberant, and there was shifting 
dullness in both flanks. A tender mass was felt in 
the right upper quadrant that extended a hand- 
bfeadth below the costal margin and merged with 
l hc liver. A hiatus hernia was noted in the rectus 
®heath underlying the umbilicus. There was slight 
Pitting edema of the lower legs and sacrum. 

*°° ,e * vt «bwnce. 


The blood pressure was 148 systolic, 100 diastolic. 
The temperature was 99.6°F., the pulse 120, and 
the respirations 28. 

Examination of the blood showed a red-cell count 
of 3,650,000, with 10.7 gm. of hemoglobin. The 
white-cell count was 8700, with 85 per cent neutro- 
phils. A blood Hinton test was negative. The 
urine was acid, with a specific gravity of 1.018 and 
a + + test for albumin. There were 50 white cells 
per high-power field in the sediment. The blood 
sugar was 65 mg. per 100 cc., and the nonprotein 
nitrogen 16 mg. The serum bilirubin was 0.9 mg. 
per 100 cc. direct, and 2.0 mg. indirect. The stools 
gave a 4- + + + guaiac test. One vomitus was 
guaiac negative. 

X-ray films of the chest showed general enlarge- 
ment of the heart. The vascular markings and hilar 
shadows were increased in diameter. The dia- 
phragm was normal in position and showed limita- 
tion of motion. No definite evidence of fluid was 
seen. There was thickening of the interlobar sep- 
tums between the right middle, upper and lower 
lobes. A plain film of the abdomen showed an area 
of calcification in the left side of the pelvis, probably 
a calcified fibroid. There was ascites, and the 
liver was slightly enlarged.' No definite masses 
were seen. The splenic shadow was not well visual- 
ized. A barium enema revealed no evidence of 
gross obstruction. The examination was unsatis- 
factory because the colon had not been previously 
prepared. An electrocardiogram showed occasional 
ventricular premature beats. The rate was 110. 
There was slight late inversion of the T wave in 
Leads 1 and 2, and slight late inversion of the T 
wave in CF5. The R wave was small in CF2 and 
CF4. The premature beats in CF5 varied in direction. 

The vomiting and pain continued, and one vomi- 
tus was guaiac positive. On the seventh hospital 
day the temperature rose to 103°F., the pulse to 
140, and the respirations to 35. There were bron- 
chial breathing and egophony, with dullness over 
the right base. The white-cell count was 28,500, 
with 90 per cent neutrophils. An x-ray film of the 
chest showed suggestive mottling of the right base. 
A throat culture gave few beta-hemolytic strepto- 
cocci. The patient was given 1500 cc. of intra- 
venous fluid almost daily, and 2.5 gm. of sodium 
sulfadiazine daily for six days. The stools still gave 
a 44 + + guaiac test. An abdominal paracentesis 
on the eighth day yielded 4500 cc. of murky, red- 
brown fluid, with a specific gravity of 1.010. The 
cell count was 8800 red cells and 1200 white 
cells, 95 per cent of the latter being neutrophils. 
No tumor cells were seen. The fluid was not cul- 
tured. Abdominal examination revealed a tender 
right-sided mass extending to the right lower 
quadrant. A sense of resistance was palpated 
in the left upper quadrant, but there were no 
masses. A Miller-Abbott tube was passed with 
some relief. 



328 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Mar. 16, 191 


On the seventh hospital day the temperature fell 
to normal, the pulse to 110, and the respirations to 
30. The Miller-Abbott tube was three fourths of 
the way down, and although a few coils were seen 
in the stomach, the tip of the tube was in the small 
intestine. A few dilated loops of small intestine 
could be seen by x-ray, some of which appeared to 
be proximal to the tip of the tube. The patient con- 
tinued to bring up bile and gastric contents by 
mouth. She was given 500 cc. of blood. A peri- 
toneoscopy on the twelfth day revealed a mass in 
the right abdomen that looked like dilated loops 
of small bowel. These seemed to be adherent to 
the peritoneum of the abdominal wall. No evi- 
dence of carcinoma was seen. The following day 
there was icterus of the skin and scleras. The 
urine gave a + + bile test. The chest was entirely 
clear both by examination and x-ray. Sulfadiazine 
was stopped. The distention continued, and the 
upper abdominal pain persisted. The white-cell 
count was 25,000. The van den Bergh was 3.3 mg. 
direct, and 4.1 mg. indirect. X-ray examination 
on the fifteenth hospital day showed the tip of the 
Miller-Abbott tube to be in the jejunum. There 
were several dilated loops of small bowel. A peculiar 
shadow of increased density was seen along the 
lateral margin of the right side of the abdomen, 
apparently between the bowel and the lateral 
abdominal wall; this suggested the presence of free 
air within the abdomen. There was evidence of 
fluid in the peritoneal cavity. 

On the sixteenth day an exploratory laparotomy 
was performed. 

Differential Diagnosis 

Dr. Leland S. McKittrick: I wonder if you 

t 1 _ -l.1 — 4- — . — : — -*-1, 1 


phragm is high on both sides in all the films, ev 
in those taken previously. There was no mark 
change n the position of the diaphragm over 
period of a month; if she was accumulating fluid 
the abdomen, however, the diaphragm should ha 
become progressively higher. The heart shadow li 
horizontal in the chest, because of the high posit! 
of the diaphragm, and appears somewhat larg 
than it actually is. There is no question about t 
heart’s being enlarged. The enlargement is somewh 
general but is greatest toward the left in the regii 
of the ventricle. There is no marked dilatation 
deformity of the great vessels, and no evidence 
calcification. The calcified gland near the hil 
probably represents tuberculous infection at sor 
time. 

The barium enema is shown here, and to ; 
appearances is normal. There is no evidence 
disease in the colon. 

In this plain film taken of the abdomen, there a 
loops that contain air and some of them are sm; 
bowel. I think it is fair to say that they are slight 
larger than those that we usually see. There is al 
a general haziness of the whole abdomen, often sei 
when there is a considerable amount of fluid. T1 
progress of the Miller-Abbott tube was apparent 
rather slow. That occurs sometimes when the bow 
is partially paralyzed. Whether it was due to th 
or to poor technic, I do not know. The large amou 
of gas that you see here is probably in the stomac 
Again, there are moderately dilated loops of sm: 
bowel. It does not seem as if the obstruction in tl 
small bowel as shown in these films is sufficient 
have caused the patient’s symptoms. It is not ve 
striking evidence at any rate. About the size of tl 
liver — there was, of course, a rather high di 

— 1 J i. _ i _ ji . . _ r . 1 . _ i! ntt 
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these two things, as well as a positive guaiac test 
on the stools. I shall dispose of certain things with- 
out hesitation. 

Any free air in the peritoneal cavity was probably 
the result of the peritoneoscopy. The patient had a 
definite increase in indirect bilirubin, and I suspect 
that this had something to do with the bloody fluid 
in the peritoneal cavity. I must, then, co-ordinate 
a positive indirect bilirubin and heart disease of 
some kind with the mass in the right upper quad- 
rant, the bloody fluid in the peritoneal cavity and 
the positive guaiac test in the stools, and I am not 
finding this too easy. If she had not had bloody 
fluid, I could make a diagnosis that would satisfy 
me even though it might be wrong. With this com- 
bination I can make a diagnosis that is wrong but 
cannot have the pleasure of making one that 
completely satisfies me. 

The first diagnosis that should be considered is 
cancer. The patient was forty-six years old and had 
ascites, bloody fluid in the peritoneal cavity, a mass 
in the right upper quadrant and a mass in the pelvis. 
Carcinomatosis is a logical diagnosis and I cannot 
talk myself out of it except on one basis. Bloody 
fluid in the peritoneal cavity due to cancer is 
usually associated with a lot of excrescences and 
with fairly obvious carcinomatosis as seen either 
through the peritoneoscope or at exploration. It is 
my impression that it most commonly comes from 
ovarian carcinoma and that large tumor masses 
usually sprout out here and there in the peritoneal 
cavity. If peritoneoscopy did not reveal any of 
these things, then I cannot make that diagnosis. 

How about carcinoma of the bowel ? The positive 
guaiac test in the stools, the mass in the right upper 
quadrant, the secondary anemia and the bloody 
fluid are suggestive. I cannot, however, make a 
diagnosis of carcinoma of the bowel and be satis- 
fied. I do not recall that I have seen bloody fluid 
m the peritoneal fluid secondary to intestinal cancer. 

’ 1 am sure one can get it but there again, I have the 
same problem of the peritoneoscopy, and I have 
to drop it. 

I might make a diagnosis of a gallstone that has 
eroded through the gall bladder to form an abscess, 
hut I have to drop that diagnosis immediately be- 
cause of the bloody fluid. That is definitely out so 
far as logical reasoning or any experience of mine 
Rocs. 

I might make a diagnosis of acute pancreatitis, 
■which can cause bloody fluid and make a person 
fluite sick, but this story is too chronic. When pan- 
creatitis causes bloody fluid, one has a fairly acute, 
dramatic process. This woman did not present that 
picture, so I must drop that diagnosis. 

. What else causes bloody fluid and a mass? Tor- 
' sion of an abdominal viscus will do it, as will some 
' Interference with blood supply to a segment of 
bowel, either due to mesenteric emboli or mesenteric 
thrombosis. Strangulation of the small bowel and 


obstruction will give bloody fluid and a mass. Here 
again, I cannot happily make a diagnosis of strangu- 
lated small-bowel obstruction for two reasons: I do 
not believe she had an obstruction, and obstruction 
due to strangulation should have a sudden, acute 
onset. This type of obstruction may go over into 
a chronic state, with a mass and abscess with dead 
bowel that is walled off, but it should have a sudden 
onset. There is no dramatic onset here that I can 
pick out. 

What about mesenteric thrombosis? Recurrent 
emboli or thrombi ultimately culminating in death 
of a segment of bowel with localization and walling 
off of this dead bowel is entirely within the realm of 
possibility. The presence of heart disease is quite 
in keeping with this interpretation. This would also 
give a positive guaiac test in the stools, but is again 
a farfetched explanation it seems to me; yet I know 
it occurs. It is so uncommon, however, that it is 
a difficult diagnosis to make. 

I have almost talked myself out of all the things 
that I can think of, without arriving at a positive 
conclusion. I think that this woman had a process 
in the right upper quadrant that involved the bowel, 
probably the small bowel. I suspect that there was 
a perforation and localized walling off of that bowel. 
If I say that and if I believe that that is what she 
had, then I have to explain it on the basis either 
of some fairly unusual manifestation of recurrent 
torsion ultimately ending in strangulation or of 
many small, minor insults to this woman's vascular 
tree ultimately ending in one of sufficient magnitude 
to cause death to at least a small segment of bowel 
with a resulting localization around it. She may 
have had general peritonitis, but there is no reason 
to suppose that she did. She did not at the time of 
peritoneoscopy. I do not believe that she had 
mechanical small-bowel obstruction. I cannot do 
any better than that. 

Dr. Benjamin Castleman: Dr. Williams, would 
you like to comment? 

Dr. Conger Williams: I saw this patient when 
she first came in. She did not speak English, and 
we could not obtain a history. I thought, as Dr. 
McKittrick did, that she had some sort of heart 
disease, but I did not know what. There was definite 
evidence that she had congestive failure. There 
was an inconstant gallop rhythm, a very loud 
pulmonic second sound, pulmonary congestion, 
dilated neck veins and peripheral edema. I be- 
lieved that the peripheral edema might have been 
due in part to a low serum protein, but it turned out 
later on that the serum protein was not quite low 
enough to account for the edema and that she did 
have several other things pointing to heart failure. 
So far as etiology is concerned, the only thing that 
seemed reasonable was hypertension, which was 
moderate — 150 systolic, 100 diastolic — when she 
came in, with some indication that it might have 
been higher in the past. Wc discotercd later that 
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she had had asthma for some time. But I still 
thought that the diagnosis of chronic cor pulmonale 
was unlikely. For one thing, the asthma was not 
severe enough or of long enough duration to pro- 
duce it. Also the electrocardiographic findings, 
which are usually important in making that diag- 
nosis, pointed to involvement of the left rather than 
■of the right ventricle. 

She responded to diuretic therapy. I did not see 
her after the first four days. 

Dr. McKittrick: I feel prouder of my diagnostic 
acumen as a cardiologist than as a surgeon at this 
point. 

Dr. Paul Zamecnik: Retroperitoneal sarcoma 
can be silent outside the bowel and produce bloody 
ascites. It is not likely to produce a + + + + guaiac 
test, , however. 

Dr. McKittrick: Do you think it could produce 
bloody ascites without involvement of the peri- 
toneum? 

Dr. Zamecnik: It might be difficult to see a retro- 
peritoneal growth by peritoneoscopy, but it could 
produce ascites. 

Dr. Reed Harwood: One gets bloody ascites 
with thrombosis of the portal vein, probably 
secondary to liver metastasis. 

Dr. Castleman: I shall read part of the operative 
note: 

There was some free fluid in the abdominal cavity, and 
the small bowel was densely adherent. One loop of small 
bowel, estimated to be 60 to 75 cm. long, was completely 
covered with fibrin. There were small abscesses found 
between the leaves of the mesentery. The biliary tree 
seemed entirely normal. After the septic area had been 
opened up, the wound was closed without drainage. 

It was impossible to say what was the cause of the sepsis. 
The right lower quadrant appeared completely free, al- 
though the appendix was not visualized. No diagnosis was 
made. It was thought that mesenteric thrombosis with 
partial healing could have produced this picture. 

Would you like to say anything more at this 
point, Dr. McKittrick? 

Dr. McKittrick: The only thing that I can say 
is that I still do not know what the diagnosis was. 
But I am sure of one thing, — and Dr. Castleman 
will bear me out, — multiple small emboli or 
thrombi in the mesenteric vessels sometimes do not 
result at once in bowel necrosis; so that the long 
history does not exclude this diagnosis. I am still 
intrigued with the bloody fluid. As to what it was, 
I have no further comment. 

Clinical Diagnosis 

Carcinoma? 

Lymphoma ? 

Dr. McKittrick’s Diagnosis 

Local gangrene of small bowel with abscess, 
probably secondary to thrombotic or em- 
bolic occlusion of vessels of mesentery. 


Anatomical Diagnoses 

Mesenteric embolism (arterial). 

Infarction of small intestine. 

Cardiac hypertrophy and dilatation (? hyper- 
tensive type or idiopathic congenital). 

Mural thrombi : left ventricle. 

Thrombosis of mesenteric and portal veins. 

Pulmonary infarcts. 

Jaundice. 

Pathological Discussion 

Dr. Castleman: The autopsy showed that this 
mass was gangrenous, matted together, small bowel, ' 
which had resulted from mesenteric arterial em- 
bolism. There was also venous thrombosis, which 
was probably secondary to the arterial thrombosis 
The source of the emboli was the left ventricular 
cavity. The heart was moderately enlarged. We 
could find no evidence of intrinsic heart disease 
except that there were numerous thrombi attached 
to the left ventricular wall in among the trabeculae 
carneae without underlying infarction, an extremely 
unusual condition. Ordinarily one sees them in the 
auricles in a patient with heart failure and fibrilla- 
tion. To find them in the ventricle without myo- 
cardial disease is extremely unusual, but they were 
without question the source of the mesenteric 
emboli. There was also an extension of the mesen- 
teric venous thrombosis into the portal vein, and 
many of the radicles of the portal vein throughout 
the liver contained thrombi. That in itself was not 
sufficiently extensive to be the cause of the jaundice, 
but there were numerous infarcts in the lung, and 
certainly the combination of infarction of the lungs 
and liver disease was enough to produce jaundice. 

I am still intrigued with the type of heart disease. 
The coronary arteries were perfectly normal. The 
cardiac enlargement was probably on a hyperten- 
sive basis, but I cannot be sure. The left ventricular 
wall was moderately hypertrophied but the mam 
cause of the enlargement seemed to be dilatation 
The right side was not hypertrophied. I do not 
believe that it was caused by the repeated attac ? 
of asthma. 

Dr. Williams: What did the myocardium show- 

Dr. Castleman: It was normal. There was no 
underlying infection or infarction. 

The thrombi were not particularly adherent to 
the wall, and I wonder whether the treatment tiat 
she got for the heart failure — the digitalis an 
quinidine — might have produced mural throm '• 
Does that ever occur? 

Dr. Williams: It is difficult to say. It has nc\c| 
been reported, to my knowledge. The reason 
asked about the microscopic picture is that in 
Fiedler’s (or “isolated”) myocarditis 1 such mural 
thrombi have been reported as a frequent coni 
plication. , 

Dr. Castleman: There was no evidence o 
myocarditis. The only other possibility is idiopat u 
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congenital hypertrophy of the heart in adults, such 
as the cases reported by Levy. 2 In these cases there 
are ventricular thrombi, but in his cases and the 
two that we have had the heart was enlarged to 
600 or 700 gm. Here it weighed about 400 gm. 

Dr. Williams: Was the ventricular wall 
thickened? 

Dr. Castleman: Slightly. 

References 
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CASE 30112 
Presentation of Case 

First admission . A forty-five-year-old married 
social worker entered the hospital because of pain 
In the back. 

Six years before entry she had had an attack of 
vague gastrointestinal symptoms, with epigastric 
discomfort and gas. Three years later she had had 
recurrence of the symptoms as well as occasional 
sour regurgitations and vomiting. She gradually 
improved and became essentially well until eighteen 
months before entry, when she developed pain low 
in the back and felt extremely tired. She lost about 
24 pounds in two or three months. Three months 
before admission she had had a recurrence of the 
pain in the back and had also developed epigastric 
pain. She had had the menopause at the age of 
thirty-eight. 

Physical examination showed a well-developed, 
well-nourished woman. The heart and lungs were 
normal. There was marked tenderness without 
spasm or masses in the left upper quadrant. Exam- 
ination of the spine was negative, as were the pelvic 
and rectal examinations. 

The blood pressure was 110 systolic, 70 diastolic. 
The temperature, pulse and respirations were normal. 

Examination of the blood showed a red-cell count 
of 4,440,000, with 13.6 gm. of hemoglobin. The 
white-cell count was 9300, with 57 per cent neutro- 
phils. The urine was negative. The stools gave a 
++++ guaiac test. 

X-ray examination of the lumbar spine and pelvis 
showed only some new-bone formation about the 
lateral margins of the right sacroiliac joint. A gastro- 
intestinal series showed, on the lesser curvature just 
distal to the angle of the stomach, a 2.5-cm. irregular 
Crater with considerable peripheral swelling. 

On the thirty-sixth hospital day a subtotal 
gastrectomy was done. The pathological diagnosis 
Wa * colloid carcinoma, with metastases to the 
regional lymph nodes. Postopcratively there was 
some pain in the abdomen and back, but this dis- 
appeared and she was discharged on the fourteenth 
hospital day. 


Second admission (one year later). Following dis- 
charge she had had considerable morning nausea 
and lack of appetite but had carried on until three 
days before admission, when she developed per- 
sistent pain in the left lower quadrant that radiated 
to the left side of the back. On the day of admission 
she vomited once. The bowel movements had not 
been altered. 

Physical examination revealed tenderness in the 
left quadrant. The pelvis showed marked tender- 
ness on motion of the cervix and in the posterior 
cul-de-sac and a 2-cm. hard tender mass in the right 
vault. There was considerable vaginal discharge. 

The pulse, respirations and temperature were 
normal. 

The white-cell count was 11,100. The urine 
showed a -f- test for acetone, a -f- test for albumin, 
and the sediment contained occasional red cells 
and white cells. 

X-ray films of the abdomen and chest were nega- 
tive. No bone metastases could be seen. An intra- 
venous pyelogram was essentially negative. A 
vaginal smear showed many Trichomonas vaginalis. 

The patient’s condition improved considerably, 
and she was discharged on the fourth day. 

Third admission (twenty-one days later). Follow- 
ing discharge she had continued to vomit three or 
four times daily. The vomitus consisted of bile- 
stained fluid without solid material. She had had 
some diarrhea. Four days before admission she had 
an episode of vaginal bleeding. She passed several 
clots for the next three days and then stopped 
spontaneously. There was no pain or cramps. 

Physical examination showed a thin cachectic 
woman in no distress. There was moderate tender- 
ness to deep palpation in the entire left abdomen. 
Pelvic examination showed a normal cervix, a very 
small uterus and a large round, solid, somewhat 
fixed, but movable mass in the right vault. 

The temperature, pulse and respirations were nor- 
mal. The blood pressure was 122 systolic, 80 diastolic. 

The rcd-cel! count was 3,510,000, with 80 per 
cent hemoglobin. The white-cell count was 8000, 
with 56 per cent neutrophils. The urine was 
essentially negative. 

A gastrointestinal series, x-ray films of the chest 
and intravenous pyclograms were negative. 

An operation was performed on the sixth day. 

Differential Diagnosis 

Dr. Gordon A. Donaldson: Throughout the 
course of this case history there is one complaint 
that persisted — pain in the lower part of the back, 
which continued as such for one and a half years. 
For the month previous to the final episode it was 
more marked on the left side and was associated 
with left lower abdominal pain and tenderness. This 
latter type of pain suggests disease in the pelvis. 

At first, when I read the abstract, the colloid 
carcinoma of the stomach appeared to be a red her- 
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mg' she was able to. swallow barium for! a gas 
intestinal series, which showed a normal upper 
testinal tract. Moreover, the genitourinary t 
was normal by x-ray. So we have a rapidly grew 
mass in the right pelvis and pain in the left side;' 

I wonder if we could . see the last gastrointest 
series. Does it help? , ~ 

Dr. Laurence L. Robbins: No; it does hots! 
the mass particularly well, and most of the films 



ring. She gave a perfectly typical history for car- 
cinoma of the stomach: she had had vague gastro- 
intestinal symptoms and epigastric discomfort for 
six years; she had gradually developed epigastric 
pain, regurgitation and vomiting; and she had lost 
24 pounds in weight. There was, however, little 
anemia, indicating that the carcinoma was probably 
an early one. She did come to operation and had a 
subtotal gastrectomy with an uneventful convales- 


Figure I. Pholoviicrograph of the Krukenberg Tumor. 


cence. The regional lymph nodes, surprisingly 
enough, were found to contain cancer. 

Another feature that we note about the first 
admission is that they were interested in the lum- 
bar spine and pelvis and found that, by x-ray, she 
did have changes about the sacroiliac joint on the 
. right side. This would help to explain the pain in 
the back for the previous one and a half years. We 
must therefore keep in mind the facts that she had 
a definite pathological diagnosis of colloid car- 
cinoma in the upper abdomen and that she had 
x-ray changes in the pelvis. 

That takes us up to the second and third admis- 
sions, at which time attention was directed to the 
lower abdomen and pelvis. Her pain had changed, 
being more intense on the left side. She also had 
a mass on the right side of the pelvis and bleeding. 
Painless bleeding associated with clots of four days’ 
duration in a woman who is seven years after the 
menopause is quite significant. I do not believe 
that the mass was in the gastrointestinal tract nor 
do I believe that she had diverticulitis of the’ sig- 
moid, since she had no elevation of the white-cell 
count, temperature or pulse. In spite of the vomit- 


of the gastric anastomosis and not in the regu 
the mass. • , 

Dr. Donaldson: I should like to blame a: 
trouble at the last admission on the mass n 
right side of the pelvis. The uterus was desc 
as extremely small — a postmenopausal u 
So I doubt whether there was anything in the t 
that initiated the bleeding. In addition, the < 
was normal. This mass could have been the , 
tube; in which case it must have had a tumor u 
Carcinoma of the tube may cause bleeding, bu 
usually consists of occasional spotting. Such a tu 
is rare and is extremely unlikely in this case- 
So we come down to the fact that the right m 
was pathologic, and again I do not believe 
there was any inflammation in the ovary becaus 
the clinical picture. In fact the whole , picture 
much better with carcinoma. The patient 
anemia and was cachectic. What sort of tu 
could this have been? A granulosal-cell tumor 
cause her bleeding, but it is usually not mas 
for four days, and the patient had none of the sec< 
ary changes that one generally associates 1 
granulosal-cell tumor. Also the tumor grew q 
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Rapidly, — a matter of three weeks, — so I rule 
'that out. 

' Another possibility is a Krukenberg tumor. The 
patient had a colloid carcinoma of the stomach, 
:th'e cells of which are histologically similar to those 
that Krukenberg described, and I think this might 
well fill the bill. The left-sided pain and fullness 
in the cul-de-sac could be disease in the other ovary, 
.which was not definitely palpable. Krukenberg 
tumors are often bilateral. It may not be necessary 
to say just what sort of tumor this was; but I believe 
it was a carcinoma of the right ovary, for which 
operation was undertaken. 

Dr. Joe V. Meigs: Our reasoning was similar to 
that of Dr. Donaldson. When I examined the pa- 
tient, I was not at all sure that the mass was one- 
sided. It moved freely with the uterus, and most of 
us thought that it was connected with the uterus. 
We had a difficult time explaining why the patient 
bled. We brought up the possibility of a Kruken- 
berg tumor and advised that she be peri ton eoscoped. 
At peritoneoscopy Dr. Benedict thought that the 
tumor was a fibroid. 

$ Clinical Diagnosis 

Fibroid uterus. 

Dr. Donaldson’s Diagnosis 
Krukenberg tumor of ovary. 

Anatomical Diagnosis 
Krukenberg tumor of ovaries. 

Pathological Discussion 

Dr Benjamin Castleman: The specimen that 
we received included a small uterus, almost small 
enough to be called an infantile uterus, and two 
fiarge masses, one on the right side, measuring 9 cm., 


and one on the left, measuring 5 cm. The surface 
of the tumors was smooth and moderately firm. 
On section the masses showed a firm, smooth, sar- 
comatous appearance, which is the classic picture 
of the Krukenberg tumor. In fact when the tumor 
was first described by Krukenberg* it was thought 
to be a sarcoma rather than a carcinoma. Micro- 
scopic examination showed a signet-ring type of 
carcinoma (Fig. 1). The uterus had a hyperplastic 
endometrium, which may have been the cause of 
the bleeding. We later found out that a vaginal 
smear showed an estrogen effect, which brought up 
the possibility, before we knew that there was en- 
dometrial hyperplasia, whether such a carcinoma 
can produce an estrogen effect. 

Dr. Meigs: In my investigations of ovarian 
tumors in women past the menopause I have found 
that any type of tumor may be accompanied by 
uterine bleeding. Why, I do not know. 

Dr. Arthur Hertig: If the stroma of the tumor 
was involved, it might have produced an estrogen 
effect. It is a far cry, but it may be analogous to the 
estrogenic quality of the ovary. I never believed 
that Krukenberg tumors put out estrogen. Perhaps 
they do. 

Dr. Meigs: I looked carefully and found no evi- 
dence of follicle cyst. I have seen Krukenberg 
tumors that had cysts with perfectly good epithe- 
lium, which might secrete estrin. 

Dr. Castleman: We did not find any cysts. I do 
not know why she had endometrial hyperplasia, but 
that was probably the direct cause of the bleeding. 

Dr. Maurice Fremont-Smith: The vaginal 
smear showed Tr. vaginalis , which sometimes gives 
the appearance of an estrogen effect in the \ag- 
inal smear. 

•Krultcnberg, F Ucber dal Fibroiarcom* o\aru mucoeelluUre (car* 
cinoroaiodei) Arch f Cynak 50 287*321, 1895 
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EPIDEMIC STARVATION 

The countries of occupied Europe are faced with 
potential postwar problems that run the entire 
gamut of political, economic and social questions 
, of the. most vital import. None will be more funda- 
mental or more pressing than those dealing with 
the nutritional status of liberated populations. 
In any war, starvation has invariably accom- 
panied prolonged hostilities; conquest and occupa- 
tion have always caused suffering and want. Mass 
starvation has rarely, if ever, been distributed so 
ruthlessly or so systematically to civilian popula- 
tions as has been the case in. occupied Europe in the 
present struggle. The will to resist has been directly 
attacked in this total war by all the means possessed 


by a force that is purposeful and entirely wit! 
conscience. In concentration camps repres 
measures have been most systematically carried 
with results that, for the most part, are still mat 
of conjecture rather than of carefully documei 
and exact knowledge. Prolongation of hostility 
Europe through another six to twelve months 
exaggerate to an unprecedented degree the proci 
of attrition that have been initiated in cor 
tration camps and among civilian population 
occupied areas. Reconstruction problems amonj 
exhausted survivors will tax to the full the resot 
of the United Nations if a restoration of health 
morale is to be obtained for the victims of 
tyranny. To what extent mass malnutrition 
affect postwar thinking on the Continent can h; 
be estimated. Since it is certain that chronic 
tritional deficiency is not conducive to normal 
tional or intellectual performance, adequate 
carefully planned feeding of European sufferers 
be a matter of stern necessity. - 

The clinical aspects of epidemic starvatior 
clearly described in the report from southern Fi 
published elsewhere in this issue of the /on 
The specific manifestations of extreme avitamii 
protein starvation, lack of hematopoietic fa 
and insufficient caloric intake, with the modi 
effects of intercurrent infection, are graph' 
presented. Both from the humanitarian anc 
scientific points of view' the article is of imme 
current interest and should be carefully scrutu 


RELIGION AND PSYCHIATRY 

The question of the relation, if any, bet 
psychiatry and religion is now and again propor 
by someone of speculative mind. The propoi 
such a question might be considered a comph 
to the “mental sciences” or it might be look* 
as an attack on the body of knowledge that pro 
to have insight into the deepest, basic m< 
of human activity. 

Religious belief of some kind or other is as ( 
human nature and antedates the earliest begin 
-of scientific inquiry. Psychiatry is a fairly } 
member of the scientific family. Does this 
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c * Psychiatry, dare or insist on classifying the tendency 
4 ET award religious belief as founded in phantasy, 
delusion, wishful thinking? Is religion what Karl 
i'AIarx called it, “the opium of the people”? 
l£ : Most psychiatrists are familiar with the criticism 
LJ* that their branch of medicine analyzes its patients* 
nt» problems, points out weaknesses and frailties and 
fcsiconcludes with unhelpful advice comparable to 
jrrii“Now it*s up to you/* This process supposedly 
jijdeaves the patient with nothing to stand on or build 
4 5 upon and he must look in other fields if he is to find 
«f£ substantial help in his suffering. It is doubtful that 
-fisuch uninspiring and barren therapy is practiced 
.^frequently, and certainly the goal and standards of 
t l ' the best psychotherapy are constructive, not ana- 
lytic alone. Therapy in psychiatry, as in all of 
^medicine, should include an understanding of the 
, r f art as well as of the science. 

t The propounder of the original question may say 
tf >that this is well enough; perhaps psychotherapy 
does mean to be constructive, even though he knows 
cf ^of cases in which it was not, but he wants to get 
down to brass tacks, so to speak, and asks search- 
^i'lngly if psychiatry believes in and accepts the 
^ existence of a supreme or supernatural being, God, 
a nd in its therapeutic attempts uses this belief or 


/concept in such manner that its patients learn that 


rG 


belief and faith in this existence are essential to 
.their cure. 

f may be assumed that they who do have a firm 
belief in the reality of an infinite being think that 
.such faith is good. They do not berate themselves 
^for having it and they are inclined to think that 
others would benefit in having the same conviction. 
^They also would say that such trust is not selfish; 
, ^at, on the contrary, it tends to make them more 
mindful of others. It is not compatible with reli- 
3^ gious belief for a person to be thankful that he, any- 
T w ay, has his salvation whatever happens to the 
k hindmost. The really religious person is concerned 


about and 


wants to help others. 


* Anyone knows, to use that surprisingly inclusive 
I phrase, that being primarily interested in getting 
} biggest piece of cake for oneself is not good, far- 
i v El ghted or wise. Psychiatry has found and has 
K taught for years that in so far as the patient’s 
j-H troubles or maladjustments are not due to innate 


or organic abnormalities they are dependent on the 
formative experiences of the early years of life. How 
a person meets 'this or that crisis or strain has a 
direct relation to what he has learned about self- 
control : to what extent he has gained the perspective 
which enables him to understand that his egotistic 
desires and needs may be of minimal importance 
in a vast universe of time and space. 

Psychiatry has always known and taught that 
having and acting on the knowledge that there is 
something more important than the self makes for 
mental health. Geniuses, in varying degrees, may 
be exceptions, in that their egotistic desires may, 
in the long run, benefit others enough and more 
than enough to compensate for the headaches given 
their immediate associates by their personal idio- 
syncrasies and selfishnesses. 

If good deeds, spontaneously performed, not done 
because Dale Carnegie says it works, plus a humility 
that finds others* accomplishments as stimulating, 
or nearly so, as one’s own, plus a perspective out 
of which comes graceful acceptance of one’s own 
frustrations, plus the conviction that one should 
do one’s job well, whether or not one knows just 
why — if these sum up to religion, then psychiatry 
and religion are going in the same direction. If the 
questioner insists on absolute belief in God as a 
personality, there may be variance. 

There is nothing to indicate that the psychiatrist 
who does not believe in God does not help his 
patients. There is nothing to indicate that the 
psychiatrist who believes in God is a better helper 
of his patients. Too frequently such a belief is 
rooted in egotism that cannot face the idea of a 
universe’s going on with one’s personal identity gone. 

It may be remembered, too, that preaching and 
argument are not always effective. Unostentatious 
example may carry farther. The old horse-watcr- 
drink problem is relevant. 

Psychiatry, in therapy, does not want to take 
away from people their trust in God. It would prefer 
that they have it or that they achieve it if it can 
help them. To tell patients, however, that they 
must have such trust before they can be cured, or 
to base therapy on such prejudice, even though it 
might not be expressed in so many words, would 
be as uncharitable, and often as unprofitable, as 
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insisting on religious conversion before allowing 
drink or food to a starving man. 

We are at one with God if we are more interested 
in the welfare of others than we are in personal needs, 
if the latter are of a kind from which nothing 


MASSACHUSETTSjDEPARTMENT 
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COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR FEBRUARY, 1944 

Resume 


emanates except increased need. 


MEDICAL EPONYM 

Wernicke’s Disease 

The original account of this condition, by Carl W. 
Wernicke (1848-1905), at that time Privat-dozent at 
the University of Berlin, appears in his Lehrbuch der 
Gehirnkrankheiten fur Aerzte und Siudirende (Kassel 
and Berlin, 1881: Vol. II, pages 229 to 242), under 
the title “Die acute, hamorrhagische Poliencephalitis 
superior [Acute Hemorrhagic Superior Polioen- 
cephalitis].” A portion of the translation follows: 

We are here dealing with an independent inflammatory, 
acute disease of the nuclei of the nerves supplying the eye 
muscles, which results in death within a period of ten to 
fourteen days. The localizing symptoms consist in asso- 
ciated ocular muscle palsies, which appear suddenly, 
progress and lead finally to almost complete paralysis of 
the eye muscles. Certain muscles, however, such as the 
sphincter iridis or the levator palpebrarum, are spared. 
The patients’ gait becomes uncertain, showing a combina- 
tion of stiffness with ataxia, usually suggesting the ataxia 
of the alcoholic. The general symptoms are striking, and 
consist in disturbances of consciousness, either somnolence 
from the outset, or an end stage of somnolence introduced 
by a more prolonged period of agitation. Further, in all 3 
cases there was involvement of the optic nerve, consisting 
of inflammatory changes in the papilla. 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

BRADY — William F. Brady, M.D., formerly of Holyoke, 
died February 28 at his home in St. Petersburg, Florida. He 
was in his fifty-ninth year. 

Dr. Brady received his degree from Tufts College Medical 
School in 1909. He interned at the Boston City Hospital and 
at the Providence Hospital, later studying abroad at the 
University of Vienna. He was elected to the American 
College of Surgeons, in 1937. He was a member of the 
Massachusetts Medical Society, the American Medical 
Association and the Holyoke Medical Association. 

His widow, his mother and a sister survive. 


.HOWARD — Margaret E. P. Howard, M.D., of Reading, 
died March 1. She was in her eighty-fifth year. 

Dr. Howard received her degree from the University of 
Michigan Medical School in 1882. She was a member of the 
Massachusetts Medical Society and the American Medical 
Association. 

A son and two grandchildren survive. 


PALMER — Anna C. Palmer, .M.D., of Milton, died 
February 10. She was in her eighty-seventh year. 

Dr. Palmer received her degree from Boston University 
School of Medicine in 1888. She was president of the Cured 
Cancer Club and a member of the Massachusetts Medical 
Society and the American Medical Association. 


Diseases 

Anterior poliomyelitis 

Chancroid 

Chicken pox 

Diphtheria 

Dog bite 

Dysentery, bacillary 

German measles 

Gonorrhea 

Lymphogranuloma venereum . . . . 

Measles ... . 

Meningitis, meningococcal 

Meningitis, PfeifTer-bacillus 

Meningitis, pneumococcal ....... 

Meningitis, streptococcal 

Meningitis, other forms 

Meningitis, undetermined 

Mumps . 

Pneumonia, lobar 

Salmonella infections 

Scarlet fever 

Syphilis 

Tuberculosis, pulmonary 

Tuberculosis, other forms 

Typhoid fever 

Undulant fever 

Whooping cough 


February 

February Scvts-Yu 

1944 

1943 

Mum 

0 

0 

0 

3 

* 

* 

2734 

1279 

IBS 

26 

8 

U 

592 

511 

511 

12 

6 

6 

188 

3491 

SO 

390 

345 

325 

1 

* 

« 

1875 

2661 

ltK 

61 

49 

S 

2 

0 

1 

5 

3 

1 

1 

0 

t 

7 

1 

J 

6 

4 

. t 

1092 ' 

U13 

777 

356 

323 

519 

1 

3 

, 2 

1777 

20S0 

1002 

457 

363 

374 

286 

165 

176 

25 

14 

If 

2 

2 

5 

1 

1 

5 

341 

658 

779 


•Made reportable in December, 1943. 

tPfeifFer-baciltus meningitis only other form reportable previous to 1 


Comment 

Thirteen diseases exceeded the seven-year median da 
February. Three of these call for special mention: diphtb 
meningococcal meningitis and scarlet fever. ^ _ 

Diphtheria has been commented on before. The mcreai 
cases that has been taking place the last few months mus 
laid, at least in part, at the door of laxness in immuniia' 
Meningococcal meningitis this month reached the pou 
61 cases — more than seven times the seven-year mei 
There was, however, a sizable drop from January’s 94 c 
Scarlet fever is following the usual seasonal pattern but 
lower level than that of last year. It is, nevertheless, 
above the level of the seven-year median. 


Geogra'phicai. Distribution of Certain Disease 

Actinomycosis was reported from: Fall River, 1; 
Devens, 1; total, 2. " < , . 

Anthrax was reported from: Franklin, 1; Peaboa; 
total, 2. 

Diphtheria was reported from: Arlington, 1 ; Bosto 
Everett, 2; Lawrence, 10; Melrose, 3; Somerville, 4; tot a 

Dysentery, bacillary, was reported from: Beverij 
Boston, 2; Worcester, 9; total, 12. . . 

Encephalitis, infectious, was reported from: Hoiyo 
Mansfield, 1; total, 2. . 

Hookworm was reported from: Edgartown, 1 J- 

Malaria was reported from: Amesbury, 1; Amherst 
lege, 1; Boston, 1; Camp Edwards, 3; Cushing « 
Hospital, 4; Fort Banks, 13; Fort Devens, 25; Garda 
Worcester, 1 ; total, 50. 


Swampscott, 1; Wakefield, 1; Waltham, 1; Ware, J, « = 
2; Wellesley, 1; Westfield, I; Winchester, 1; Worees 
Wrentham, 1; total, 61. _ „ 

Meningitis, Pfeiffer-bacillus, was reported from: 

1; Needham, 1; total, 2. R ... • 

Meningitis, pneumococcal, was reported from: BiUer 
Boston, 1; Lawrence, 1; Sutton, 1; Springfield, L tot “ : 

Meningitis, streptococcal, was reported from: Bev 
total, 1. 

Meningitis, other forms, was reported from: Bostc 
Cambridge, 1; Gloucester, 2; Lynn, 1; total, 7. 
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Meningitis, undetermined, was reported from Attleboro, 1, 
Cambridge, 1, Everett, I, Quincy, 2, Springfield, 1, total, 6 
Salmonella infection was reported from Newton, 1, total, 1 
Septic sore throat was reported from Boston, 10, Camp 
Edwards, 2, Cushing General Hospital, 1, Lowell 1, Lynn 3, 
Alarion, 1, Medford, 1, North Adams, 1, Quincy, 1, Rc\ere 1, 
Wilhamstown, 1, total, 23 
Tetanus was reported from Lawrence 1, total 1 
Trachoma was reported from Boston, 1, W est New bur), 1, 
total, 2 

Trichinosis was reported from Boston, 1, Medfield, 1. 
total, 2. 

Typhoid fever was reported from Beverlj 1, W est Brook- 
field, 1, total, 2 

Undulant fever was reported from Oxford, 1, total, 1 


WAR ACTIVITIES * 

PROCUREMENT AND ASSIGNMENT SERVICE 
Monetary Aid for Relocations 
The Washington office of the Procurement and Assignment 
Service has recently announced that Congress has authorized 
a fund of £200 000, to be administered by the United States 
Public Health Service, for the relocation of physicians and 
dentists Payments of £250 a month for three months as well 
as the costs of transportation, will be paid to physicians and 
dentists who desire to relocate, and the officials of the Public 
Health Service will work in close co operation with state 
medical and dental chairmen 


miscellany 

TUBERCULOSIS AMONG VETERANS 

Our national experience with tuberculous seterans of the 
last war has been unfortunate Sadder still would be a 
repetition involving the men and women fighting World V ar 
H The following paper (Dublin, L J Function of health 
officer m control of tuberculosis among veterans Am J 
Health 33 1425-1429, 1943) addressed originally to 
health officers, challenges ever} physician whose practice 
embraces a tuberculous veteran or the family of one 

During World War I inductions, knowledge and facilities 
for diagnosis were insufficient to screen out many men suffer- 
ing from tuberculosis, particularly prcsymptomatic disease 
Thus many active cases entered the Army Hardships of 
training and combat produced still more After the war, 
oare of tuberculous veterans fell to the newly organized 
veterans’ Bureau Hospitals and 6anatoriums were erected 
I he service became a major medical activity of the Bureau 
and °f its successor the Veterans’ Administration As carl) 
as 1923, a total of 23,653 tuberculous veterans were admitted 
to treatment in one } ear At first, care was limited to tuber 
cuiosis connected with military scrv ice Subsequently, cases 
with disease unrelated to militarj service became eligible 
As a result, tuberculosis admissions hav e continued numerous 
IJurmg fiscal 1942, after almost a quarter century, hospital 
admissions numbered 9658 Over jOO.OOO such admissions 
a A d readmissions have accrued in hospitals of the Veterans 
Administration or other government state and civ d institu- 
tions since the last war 

Ihc government has spared no efforts or funds m erecting 
and equipping modern hospitals and in providing adequate 
medical personnel In March, 1942, there were a217 beds 
to meet current needs embracing tuberculous veterans of the 
present war and including tuberculosis beds in veterans' 
pjchiatric hospitals Besides having all costs of hospitahza 
won and transportation to hospitals paid, tuberculous v eter 
*?rvv 0 receive compensation payments scaled from £S to 
»erv ^ Cr based on valuing grades of dependent) ^and 

trea 
P»> 

tcmptcdniany to discontinue hospital care and attempt a 
cu re at home. 

I n lOii att * s °P eratlon ,n veterans’ hospitals are generous 
. overhead, the per diem cost of operation 

85 per patient and the total direct costs of treatment 


approached £8 000,000 Compensation of World War I vet- 
erans with partial or total disability due to tuberculosis, 
whether or not service connected, amounted to approximatelv 
£40 000 000 during that fiscal jear Such veterans then still 
numbered 63,000 and exceeded by many times the number 
accepting hospital care Disabiht} pa>ments over the last 
twentj five vears aggregate about £1,000 000,000 

Despite the admirable services available to tuberculous 
veterans, the experience of their hospitals has been un- 
favorable Thus in 1942, of the 9854 cases discharged from 
these hospitals, only 1 9 per cent were designated “arrested” 
at discharge with 0 3 per cent “apparently arrested ’ and 
0 8 per cent “quiescent” — a bare total of 3 per cent medically 
rehabilitated The remaining discharges included “con- 
dition improved’’ 32 7 per cent, ‘ condition unimproved” 28 9 
per cent, "dead” 19 5 per cent, and ' condition not stated” 
16 0 per cent The vast majorit} were obviously not ready 
for release So called ‘improved’ cases represent pre- 
dominantly, patients with unstable lesions a large propor- 
tion leaving the hospital without authorization or consent 
Thus the Veterans Administration itself classified the hos 
pitahzation of 58 per cent of the cases as ‘ incomplete ” These 
1942 figures are rather typical, although somewhat worse 
than those of earlier years 

Exact comparisons among various sanatoriums regarding 
results of treatment on the basis of such crude figures arc lm 
possible particularly now when World War I veterans ad 
nutted are older men, usually with chronic disease Of recent 
admissions, only 4 per cent were * incipient ’ cases 22 per 
cent “moderately advanced,’ and 74 per cent “far adv anced ” 
Even so, there is a painful contrast between the results with 
veterans and those achieved in well managed state, municipal 
and private sanatoriums In a 1933-1934 survey of tuber 
cuiosis hospitals and sanatoriums in the United States by 
the American Medical Association, patients discharged with 
tuberculosis “arrested,” “apparently arrested ’ or “quiescent’ 
accounted for 29 per cent of all discharged Among Michigan 
state sanatoriums from 1930 to 1934 discharges included 
61 per cent in these three groups At Mount McGregor 
Sanatorium of the Metropolitan Life Insurance Company, 
of males discharged between 1919 and 1936, and excluding 
incipient cases 48 per cent were in comparable categories 
Even for cases far advanced on admission, the proportion 
was 34 per cent 

This deplorable situation among tuberculous veterans has 
not developed from lack of desire to help the men Every- 
one concerned aimed at optimum care The chief failure uas 
bv legislators and others interested in veteran tielfare to appre- 
ciate fundamental conditions necessary for effecti-e treatment 
In part outside pressure was brought to b car to liberalize 
financial provisions These measures actually have mini 
mized effective control over the mov ement of the tuberculous 
\eterans not subject to ordinary hospital restrictions come 
and go almost at will regardless of their condition and against 
medical advice Patients have been readmitted as many as 
twenty four different times Six to eight admissions of the 
same man arc common despite official effort to educate and 
persuade patients to complete their hospital care and 
measures to exclude offenders from immediate rehospitaliza- 
tion Much of the discipline essential to success in treating 
tuberculosis is lacking Indeed laws and practices have so 
evolved that it often financially benefits men to leave the 
hospital or avoid it altogether This creates an impossible 
situation, undermining morale of veterans and professional 
staff alike 

More serious than mere failure to rehabilitate the patient, 
discharge before cure exacts its toll on the Nation It has 
allowed thousands with communicable tuberculosis to return 
to civilian communities to live at home or travel about under 
little or no medical supervision State and local health 
officers hive assumed little responsibility for men tradi 
tionally regarded as wards of the federal government Few 
patients have recovered, most have constituted an arm) of 
discouraged men spreading tuberculosis in their home com 
munities 

Administration authorities and \eterans’ leaders are recog- 
nizing the need for a remedy, beginning with a drastic change 
in viewpoint Specific improvements are being considered 
and necessary legislative measures will be debated The 
American Legion is launching a campaign through its local 
branches to sec that veterans resume and continue hospital 
treatment until discharged w- th medical approval 
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What is to he done? First, new controls must render liberal 
benefits medically effective, preventing the drifting of tuber- 
culous veterans until the disease is “arrested” or, at least, 
not a menace. 

Second, the medical profession must co-operate with the 
Veterans’ Administration in the follow-up of tuberculous ex- 
patients. The'Administration has indicated that it will release 
information to state and local health officers, and routines 
for getting such reports are imperative. Men still in need 
of sanatorium care who will not stay in veterans’ institutions 
should be hospitalized in state or local sanatoriums, with 
legal power invoked where necessary. Each man’s circle of 
contacts should be thoroughly combed for additional cases. 

Finally, a genuine effort must be made to protect the large 
crop of tuberculous veterans inevitable from the present war. 
It is likely that the Veterans’ Administration will function 
under regulations and procedures governing the care of 
veterans of World War I. Already, many of the tuberculous 
veterans of the new war show the same restlessness and 
abandonment of hospital care that have produced calami- 
tous results among the older men. With new cases already 
numerous, the stage may be set for another great medical 
tragedy. Lack of discipline and mistaken generosity may 
not only take their toll of young men who deserve to get 
well and resume useful lives, but may seriously delay control 
of tuberculosis in the general population — unless we act! — 
Reprinted from Tuberculosis Abstracts (March, 1944). 


BOOK REVIEWS 

Virus Diseases. By members of the Rockefeller Institute for 
Medical Research. 8°, cloth, 170 pp., with 11 illustrations 
and 2 plates. Ithaca, New York: Cornell University Press, 
1943. $2.00. 

This book consists of six lectures that were delivered by 
members of the Rockefeller Institute for Medical Research 
at Cornell University in the spring of 1942. The titles of the 
lectures were as follows: “Virus Diseases, with Particular 
Reference to Vaccinia,’’ by Dr. Thomas M. Rivers; “Chem- 
ical Structure and the Mutation of Viruses,” by Wendell 
M. Stanley, Ph.D.; “New Hosts as a Key to Progress in Plant 
Virus Disease Research,” by Louis O. Kunkel, Ph.D.; 
“Swine Influenza,” by Dr. Richard E. Shope; “Human In- 
fluenza,” by Dr. Frank L. Horsfall, Jr.; and “Viruses and 
Tumors,” by Dr. Peyton Rous. Excellent bibliographies 
are appended to each lecture. An understanding of the 
contents of this volume is furnished by a quotation from the 
foreword: 

Numerous papers regarding viruses have appeared in 
scientific journals. Many new virus diseases have been 
discovered in recent years. Virus workers are not always 
in agreement and the same virus worker not infrequently 
changes his notions. Thus, the realm of viruses and virus 
diseases reminds one of a boom town; nothing is settled. 
As a result of this confusion, few investigators have had 
the temerity to write books about viruses. Nevertheless, 
many facts about these peculiar agents have been estab- 
lished and are sufficiently interesting and important to 
warrant being brought together under one cover. In this 
set of Messenger Lectures, six virus workers have at- 
tempted to do this for the fields with which they are 
familiar. 


Kaiser IV akes the Doctors. By Paul de Kruif, M.D. 8°, cloth, 
158 pp. New York: Harcourt, Brace and Company, 1943, 
$ 2 . 00 . 

Paul de Kruif is an enthusiast, and when one reads the 
writings of such he must be on his guard against being “taken 
in.” There is a seed of truth in most of his writings, but all 
too often the seed is enlarged into a nonexistent tree, 

. In reading this book one must admit that the medical care 
given to the Kaiser employees is excellent. Dr. Garfield and 
his group have used the best of organized medical facilities 
to care for the sick and injured among the thousands of em- 
ployees, the scheme being financed by a prepayment plan 
in which both employer and employee participate. It differs 
little from other prepayment plans already in operation, such 


as the Endicott- Johnson, the Sante Fe and the Birmingham 
Coal. The factor of drama that enabled de Kruif to write a 
book is the sudden growth, which directly paralleled the ninh. 
rooming of the Kaiser plant. 

This book is not an indictment of existing medical care in the 
United States. If anything.it shows that American medicine 
under the system of individual initiative can formulate 
methods for meeting any emergency, and it is doubtful, a: 
least to the reviewer, if any form of bureaucratic medicine 
could have handled the problem nearly so well as the present 
competitive system. 

Paul de Kruif has read the final report of the Committt; 
on the Costs of Medical Care, in which it is stated that pre- 
payment and group practice are essential. But beyond this, 
and of greatest importance, is the recognition that thetactici 
must vary with the needs and facilities of the communities 
that are to be served. De Kruif has described one method, 
but in a vast country like the United States no single methoi 
will serve. Each small unit must build upon existing facilities 
to enlarge medical care, and when this is done it may result 
in a voluntary insurance scheme for covering the costs oi 
medical care, in an industrial prepayment plan or even in 
direct government subsidy, but not one to the exclusion of ill 
others. 


Biochemistry of the Fatty Acids, and their Compounds, lb 
Lipids. By W. R. Bloor. American Chemical Society Mono- 
graph Series. 8°, cloth, 387 pp. New York: Reinhold rub- 
lishing Corporation, 1943. $6.00. 

The scope of this authoritatively written monograph is 
best shown by a citation of its chapter titles: “Chemistry 
“Digestion and Absorption,” “Lipids of the Blood, Lipids 
in the Tissue,” “Lipid Metabolism” and “Lipids of Secretion 
and Excretion.” The emphasis of the book is on the physi- 
ology rather than on the chemistry of the lipids, a w d i t thu 
makes a valuable guide for those interested in the borderian 
of chemical physiology and medicine. The chapter 
absorption and the one on blood lipids are especially w 
conceived and presented. 


Oral Diagnosis with Suggestions for Treatment. By Kurt . ■ 
Thoma, D.M.D, With contributions by Fred . I 1 
D.M.D., Henry Goldman, D.M.D., and David Weisbe^er, 
D.M.D. Second edition, revised. 8°, cloth, 495 PP*’ . 
666 illustrations, 63 of them in colors. Philadelphia and 
don: W. B. Saunders Company, 1943. $6.75. 

The second edition of this book has been ^ 

named, the original edition having been called Oral > 5 
and Treatment Planning. , l rns 

Additions include a new chapter on wounds a n . ' 

elaboration of the chapter on fractures of. the teeth a J 
and chapters on environmental changes in the teeth , ai 
diseases of partially and completely edentulous mo > . 
well as contributions by Drs. Trevor, Goldman and 
berger on dental caries, periodontal disease and the 
of constitutional disease to oral lesions. , ,, ra . 

. The volume is profusely illustrated, many of the ^ 
tions being unusually clear cut so that even the tine 
of the lesions are observable. . 0 t the 

The book covers diseases and abnormal conditio 
teeth, jaws and other organs and tissues of the mo > 
suggestions for treatment at the end of each c hap * rtur < 
arrangement represents a useful and constructive P. . , 
from the usual textbook. The therapy both tor l0 . c \ 0Ug hi 
and for constitutional and deficiency conditions is 
up to date and given in detail. . . nnkforthi 

The volume is, recommended primarily as a ^textbo or or a 
dental student in the courses covering oral diagnos ^ , 
medicine, now considered so vital in dental c /- uc f} l ° u | a ti 
reference book for the dental practitioner it should L gri 
an interest in the relation. of oral lesions to disease , 

in the body. The physician and medical student c .. . t 
make use of this book, particularly since oral disease, 
related dental problems, is a neglected field m th 
curriculum. 


( Notices on page xi) 
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THERAPY WITH FEMALE SEX HORMONES* 
George Van S, Smith, M.D.f 

BROOKLINE, MASSACHUSETTS 


T HIS paper is concerned for the most part with 
functional disorders, since it is almost ex- 
clusively in these that hormones are of value. The use 
of the term “functional” is an admission of ig- 
norance concerning the actual cause and mechanism 
of a given disability. Irregularities of living — 
namely, faulty diet, insufficient rest, inadequate 
healthy activity, changes of environment, strained 
social relations, absence of healthful routines, shock- 
ing episodes, poor emotional adjustment, psychic 
disturbance, ill-suited occupation, bad habits and 
so forth — are often obviously, and apparently 
causally, associated with all sorts of functional dis- 
turbances of the various bodily systems for which 
no organic basis can be ascertained by available 
methods of study and diagnosis. It is therefore 
reasonable to assume that these irregularities of 
living may be more or less involved in the develop- 
ment of gynecologic functional disorders, and in- 
deed careful inquiry often reveals that such is 
probably the case. Fortunately, many functional 
upsets are likely to be temporary because they 
either force the patient to mend her ways spon- 
taneously or to consult some physician who points 
cut her errors of living and the means of correcting 
them. With exceptions, prescribed and voluntary 
adjustments of living and constitutional changes 
over a period of time have more to do with curing 
patients than has the therapy administered specifi- 
cally for the complaint. The therapy presumably 
tides the patient over and sets the stage for cure. 


Functional Disorders or Menstruation 


Before taking specific steps concerning the pa- 
tient’s presenting complaint, four things should be 
done. First, well-recognized causes of manifesta- 
tions similar to those of functional origin must be 
rulcd^ out. These include amenorrhea due to or 
associated with congenital anomalies; systemic in- 
fections; wasting disease; diabetes; hyperthyroidism; 
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ovarian, adrenal and pituitary 'tumors; Cushing’s 
and Frohlich’s syndromes; Simmonds’s disease and 
anorexia nervosa; dysmenorrhea due to pelvic in- 
flammation; endometriosis, adenomyosis and 
tumors; abnormal genital bleeding due to pathologic 
pregnancy, cancer, polyps, tumors, inflammations, 
endometriosis or blood dyscrasias; and sterility due 
to inflammations, anomalies, endometriosis and 
tumors; and pathologic entities in the male. Second, 
the patient should be advised concerning better 
living habits — those of elimination, rest, activity 
and occupation — and the adjustment of social 
problems. Third, the proper medication, such as 
sedatives, iron and thyroid, should be recommended. 
Lastly, the elimination of focal infections should be 
seen to. Prescribing thyroid for patients with the 
disabilities outlined is more a matter of art than of 
science. The value of such treatment cannot be 
measured in terms of the basal metabolic rate and 
the blood cholesterol alone. Most of those who are 
studying and treating patients with pelvic symptoms 
and signs of dysfunction rely on it as a basic part 
of therapy and are convinced of its value, although 
it is impossible to explain the mechanism of its 
effect. 

If menstruation does not begin before the age of 
sixteen, a diagnosis of ‘primary functional amenor- 
rhea should be considered, general examination and 
indicated studies performed, and general treatment 
begun, as outlined above. If no menstruation occurs 
by the age of eighteen, this diagnosis is reasonably 
certain, and efforts at specific treatment may be 
undertaken. That the amenorrhea is indeed func- 
tional can be determined only by demonstrating 
fundamentally normal genitalia. Without ab- 
dfaminal exploration the diagnosis remains presump- 
tive. Performing an operation simply to prove that 
the cause is not absent or rudimentary ovaries is 
hardly warranted. Since there is no tangible bene- 
fit to the patient by operation, it seems better to 
assume that the amenorrhea is functional until the 
passage of time and tire failure of treatment in- 
dicate otherwise. Primary and presumably func- 
tional amenorrhea is not associated with any other 
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unequivocal stigmas of endocrine imbalance. It 
occurs in normal young women in whom uterine 
bleeding can be artificially induced. 

Secondary or acquired junctional amenorrhea, by 
definition, means that uterine bleeding has pre- 
viously occurred. That it is not likely to be per- 
manent is attested by the small number of patients 
seen with this complaint between the ages of thirty 
and forty. It is unassociated with any other clear 
stigmas of endocrine imbalance. 

An immediate or possible future desire for preg- 
nancy is the main reason for treating patients com- 
plaining only of amenorrhea, and in this group may 
be included those with delayed, skipped and scanty 
periods. Ovulation is the ultimate aim, although 
the psychologic value of induced simple bleeding 
may be great. Unfortunately, ovulation as an im- 
mediate result of available therapy cannot yet be 
promised, but with persistent treatment and the 
passage of time it may be reasonably expected. 

The following treatment is suggested for patients 
with amenorrhea. Give 1 mg. of diethylstilbestrol 
orally daily with breakfast for thirty-five days, and 
10 mg. of progesterone intramuscularly daily for the 
following five days. Two to five days after the last 
injection,. a two-day to five-day flow will probably 
ensue. Counting the beginning of flow as the first 
day, give 0.5 mg. of diethylstilbestrol daily from the 
fourth through the twentieth day, and 10 mg. of 
progesterone intramuscularly daily from the twenty- 
first through the twenty-fifth day. A period will 
probably occur around the twenty-eighth day. 
Repeat the last two steps twice, and then again 
twice, but reduce the diethylstilbestrol to 0.3 mg. 
daily. After the next period, give the usual course 
of diethylstilbestrol daily but omit the progesterone. 
By that time a spontaneous flow may occur and 
recur at regular intervals on 0.3 mg. of diethylstil- 
bestrol taken daily, except during flowing. If there 
is no flow by the thirtieth day, give the progesterone 
series again. 

If after one or more trials with the above schedule 
of treatment no spontaneity of flow is discernible, 
it is reasonable to assume that the patient has some 
basic irremediable defect and that nothing further 
is to be gained. This therapy is worth trying in 
patients with Frohlich’s syndrome. 

For patients with delayed, skipped or scanty 
periods, give the treatment described above for the 
fourth to the twenty-fifth day, and repeat it as seems 
desirable. So often do these patients have pre- 
menstrual distress or tension that this program will 
be found especially salutary. 

Presumably because of variations in intestinal 
absorption, the orally active anhydro-hydroxy- 
progesterone cannot be counted on as an effective 
substitute for injected progesterone. Neither may 
chorionic, pituitary or pregnant-mare-serum gon- 
adotropins be expected to give predictable results 
* ln the above conditions or in the disorders to be dis- 
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cussed below. Undesirable reactions frequenth ' 
follow the injection of such preparations. Further- i 
more, the gonadotropins of animal origin are likely "t 
to become ineffective from inducing acquired im- L . 
munity. The rationale of the above program of treat- 'j 
ment is based on the fact that the ovarian steroids'. ! 
have retroactive effects on the anterior hypophysis ” 
and that administering them so as to induce cyclic \ 
flowing seems to regulate pituitary gonadotropic • 
activity when it is present. It is probable that j 
better regulation would be accomplished if real ; 
postovulatory-like menstruation could be produced.^ ! 
but to do this is still impractical owing to the costof 
progesterone and the inconvenience of more in- ' 
jections. Recent reports indicate that estrone sul- 
fate (Premarin) may be a more satisfactory' oral.- 
estr'ogen than diethylstilbestrol, 2.5 mg. of the 
former being equivalent to I mg. of the latter. 

Dysmenorrhea 

No clear-cut program for the management of 
essential, primary or functional dysmenorrhea can 
be outlined. There are too many variables. Each 
case presents a different and special problem. Too 
often have both good and poor results followed 
exactly similar treatment. If the disability is suffi- 
ciently disturbing, a properly executed -presacral 
neurectomy is at present the only means of achiev- 
ing a cure. 

Dysmenorrhea cannot be cured by hormones. 
Temporary relief has been obtained with trials of 
all the available sex hormones given at various 
times in the cycle and in various amounts, but the 
results have been unpredictable and hence not 
consistently confirmable. 

If in the course of managing a case according to 
one’s preference a trial of hormones is elected, pre- 
dictable although limited benefit may be obtained 
by the following procedures. , 

The first of these is to inject 2.5 mg. of estradiol 
dipropionate intramuscularly on the fifth, clevent 
and seventeenth days after the beginning of a period, 
which prevents the next expected period from occur- . 
ring. A painful menses usually starts forty-eig t 
to fifty-six days from the onset of the last cata- 
menia. By this technic, half the patient’s painful 
periods can be eliminated. ■ , 

The second procedure is to- give 1.0 mg. 0 
diethylstilbestrol orally daily for twenty doses, 
beginning twenty-four to seventy-two hours after, 
the onset of menstruation. This is usually follows 
by a painless flow at approximately the expecte 
interval. Occasionally the expected painless ov 
fails to appear and in another three or four weeks a 
painful menses occurs. This treatment, which was 
worked out by Sturgis,* can be counted on to g>' e 
complete relief in two out of three cycles. Its mam 
drawback is that not all patients can tolerate the 

..‘Stni-gis. S. H. _Usc of stilbestrol in relief of essential U y-s rraenor 
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drug, which must be taken as prescribed to produce 
the desired effect. Diethylstilbestrol also causes 
vaginal discharge through stimulating the secretion 
of cervical mucus. It should be employed only as a 
temporizing measure and not indefinitely. 

The third procedure is to administer the male sex 
hormone, testosterone. This substance is con- 
sidered by many to be also a female sex hormone. 
Its place in gynecologic treatment is not yet settled. 
Some are averse to its employment; others are con- 
vinced of its safety and value in the functional dis- 
‘ orders of women. My experience with it has been 
1 too small to allow an expression of opinion. Relief 
in about 70 per cent of patients with dysmenorrhea 
has been reported following various methods of ad- 
ministering testosterone, the simplest being the 
ingestion of 20 mg. of methyl testosterone daily for 
fourteen days beginning on the twelfth day of the 
cycle. 

It is evident that alleviation of dysmenorrhea by 
hormones depends on sufficiently upsetting the pa- 
tient’s own endocrine balance. Hormone therapy, 
however, does no immediate or permanent harm. 

functional Uterine Bleeding 

It is in patients with this disorder in its various 
manifestations that thyroid is especially beneficial 
and sometimes apparently curative. Doses ap- 
proaching tolerance may have to be given. 

For those whose catamcnias come at approxi- 
mately twenty-eight-day intervals and are profuse 
or prolonged or both, 10 mg. of progesterone and 
1 mg. of estradiol benzoate (or dipropionate), should 
he injected simultaneously intramuscularly on the 
twenty-first day and followed on the twenty-second 
to the twenty-fifth day by 10 mg. of progesterone 
intramuscularly. Three cycles of this therapy are 
usually sufficient. 

For the patient whose otherwise fairly normal 
periods are occurring at too frequent intervals, 
the previous procedure should be followed, begin- 
n, ng the injections eight days before the anticipated 
onset of flow and continuing them until the cycle 
lengthens. 

, ^ 0r the patient who is having continuous flow- 
jog, 10 mg. of progesterone and 1 mg. of estradiol 
benzoate should be injected intramuscularly at once 
and 10 mg. of progesterone daily for the next four 
days. During this time the bleeding will probably 

eercase or cease. Two to four days later a fairly 
normal period will occur. Counting the beginning 
m this period as the first day, these injections should 

e repeated beginning on the twenty-first day. 

' r 5 a *ment in this manner should be given at least 
!' vtcc > and it may be required again after a lapse. 

the patient is bleeding profusely, rapid control is 
0 tained by raising the daily amount of proges- 
terone to 50 mg,, reducing the dose as soon as blccd- 
. ,n B is less, but in any event continuing injections for 
? Vc ^ays or even longer until the bleeding stops or 


becomes minimal. There will follow the usual 
hormone-withdrawal flow and then a remission. 
Cyclic therapy should be continued as described 
above. At that point the cost of the advocated 
amounts of progesterone demands consideration. 
The objection that such therapy is of prohibitive 
cost may be countered by the fact that progesterone 
is a true female hormone, effective if given as 
prescribed, and that its price is being reduced. 

For the patient who has a number of days of 
staining before the catamenia actually begins, the 
first procedure should be followed if treatment seems 
desirable. 

Marked secondary anemia does occur but is un- 
usual in women with functional flowing. Oftener it 
intimates the presence of a submucous fibroid, a 
placental polyp or a subinvoluted placental site. 
Submucous fibroids have occurred so frequently 
in patients whose anemia seemed out of all propor- 
tion to the amount of described and observed flowing 
as to make one suspect that they may somehow 
be the cause of the development and absorption of 
some hemolytic agent. When operation for fibroids 
with bleeding cannot be immediately undertaken 
because of undue risk, testosterone propionate in 
doses up to 75 mg. intramuscularly weekly may be 
tried, with expectation of some success if a sub- 
mucous fibroid is not present and of less success if 
one is present. This hormone is now considered by 
many to be of value for patients with hypertensive 
and arteriosclerotic cardiovascular disease. It may 
come to be a part of the preoperative preparation of 
such patients when a submucous fibroid necessitates 

surgery* 

The hormonal treatment described is satisfactory 
for women before they reach their premenopausal 
years. Examination under anesthesia, diagnostic 
curettage — followed by careful exploration with a 
placental forceps, which may catch the polyp 
missed by the curet — and cervical and endo- 
cervical biopsy must, of course, often be performed 
before the diagnosis of functional flowing becomes 
clearly acceptable. A burning desire for pregnancy 
and extreme fear of an induced menopause are the 
only conceivable reasons for temporizing with the 
use of hormones in cases of disturbing functional 
flowing after the age of forty-two. Diagnostic pro- 
cedures under anesthesia are practically always 
mandatory, and sterilization by radium at the same 
time is simple and effective. In fact, the increased 
safety of major pelvic surgery and the present-day 
apprehension concerning pelvic cancer, based on 
the frequent finding of disturbing pathologic changes 

— anaplasia and areas suggestive of early neoplasia 

— in the endometriums and cervices of patients in 
the fifth decade, and on the insidiousness of ad- 
nexal cancer, are at present inducing a preference 
for hysterectomy and castration to radiation in this 
age group, especially if there is any other indication 
for surgery and no forbidding contraindication. 
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Unfortunately, pelvic cancer has developed often 
enough at a later date in patients sterilized by 
radium or x-radiation to demonstrate that this 
therapy should not be considered prophylactic 
against cancer. 

Disorders Associated with Menstruation 
Premenstrual Tension 

Premenstrual tension or distress of minor degree 
is almost universal. Most women are aware of or 
at least evince by their conduct some of the follow- 
ing troubles to a greater or less degree: premenstrual 
irritability, apprehension, depression, mental con- 
fusion, dizziness, emotional instability, decreased 
efficiency, easy fatigue, headache, sense of tightness 
of the head (“head all tied up with iron strings,” 
as one patient recently described it), nasal con- 
gestion, sense of abdominal fullness, backache, pelvic 
discomfort, aching of upper thighs, chilly sensations, 
swelling and soreness of the breasts, hot flushes and 
even localized or diffuse edema. When these 
troubles are disturbing enough, they are considered 
a clinical entity and given the above appellation. 

Since premenstrual tension is more frequent and 
more severe after the age of thirty-five than before 
it, the simplest explanation is that it results from 
the decreased efficiency of aging ovaries in their 
balanced production of estrogen and progesterone. 
According to this point of view, it is essentially a 
part of the climacteric during the premenopausal 
years, and when it occurs in young women it may 
be interpreted as a premenstrual imbalance of the 
ovarian hormones. 

The treatment suggested for this condition is 
to give 0.3 mg. of diethylstilbestrol orally with break- 
fast daily through the cycle. If relief is adequate, 
a dose of 0.2 mg. daily may be tried. After three 
months, treatment may be interrupted temporarily 
or permanently. No endocrine therapy has yet 
been worked out for those rare cases of clinically 
apparent premenstrual and menstrual edema. 

Headache 

.Headache associated with menstruation is often a 
complaint of patients who are sooner or later found 
to have endometriosis. In the absence of con- 
firmatory symptoms, signs and findings of this 
disease, nonincapacitating headaches may be con- 
sidered and treated as part of the premenstrual ten- 
sion syndrome. When, however, headaches asso- 
ciated with menstruation are incapacitating, re- 
semble migraine, and yet are not controlled by 
ergotamine tartrate, the best treatment at present 
is the intramuscular injection of 1 mg. of estradiol 
dipropionate seven days before the expected onset 
of the catamenia. 

Mammary Pain and Secretion 

Any hormone treatment for breast complaints is 
emphatically to be restricted to those whose breasts 


are engorged, thickened or diffusely nodular. All » 
thought of endocrine therapy must be dispelled b 
when a discrete mass, cystic disease or bloody secre- ■' i 
tion is encountered. These are surgical problems B 
with the exception of some cases of cystic change in - 1 
the breasts of young women. (I recently cared for a ' 
patient with a painful cancer of the breast and r 
axillary metastases who had been treated for three 
months by hormone injections and “ovary tablets.’') 

The simplest remedy for premenstrual soreness 
and swelling of the breasts is diethylstilbestrol, 0 1 } 
mg. daily, reduced to 0.2 mg. daily as soon as relief 
is experienced. Some patients have chronic inter- , 
mittent bilateral breast pain with premenstrual | 
exacerbation. They are likely to be disturbed men- 
tally, with a “breast fixation.” These cases are rare. , 
Testosterone propionate is reported to be effective, 
and 30 to 50 mg. is given intramuscularly weekly, , 
beginning twelve to fourteen days before the ex- 
pected period, or even through the month except ( 
during flow, for two or three cycles. Re-treatment ( 
is usually necessary after one or more months’ rest 
from injections. Delayed periods may occur when 
male hormones are given during the first sixteen 
days of the cycle. 

The management of patients with nonbloody 
mammary secretion is still unsettled. Secretion in- 
dicates cystic change. When to operate and hov. 
much tissue to remove are the problem. In older 
women simple mastectomy is the easiest solution. 
Unless all breast tissue is removed, periodic ex- 
amination for an indefinite length of time is man- 
datory. In young women the secretion may be 
temporary, as may the cyst if it is palpable. Mam- 
mary secretion, with or without pain, in those or 
whom surgery does not seem necessary is said to e 
controlled by testosterone propionate, given as for 
those with painful breasts. 

Midmonth Pain or Bleeding 

Functional midmonth pain or bleeding js not a 
frequent or persistent disturbance. Thyroid is t « 
simplest medication. Methyl testosterone, 5 to 
mg. being given orally daily, except during men 
struation, for three to five months, is said to haste 
the disappearance of this ovulation syndrome. 

The Menopause 

Diagnostic pelvic investigation under anesthesia 
for postmenopausal uterine bleeding has been mor^ 
frequently required since diethylstilbestrol becarn^ ' 
the generally preferred estrogen for the treatmen 
of the climacteric. In addition to the troub e an ^ 
expense entailed .by this development, these p 
tients must be followed with special care to be s _ u 
that the flowing did indeed result from the me 
tion, for even after careful examination under 
thesia and findings consistent with hormonal ee^ 
ing, one cannot avoid a feeling of uncertainty 
garding the possibility of adnexal or intranm 
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neoplasm. Keeping the daily amount of diethylstil- 
bestrol below 0.5 mg. avoids induced endometrial 
bleeding and practically always suffices for the con- 
trol of menopausal symptoms. It is worth while re- 
membering that painful joints are frequently a 
menopausal symptom that responds rapidly to small 
amounts of estrogenic substance. 

Functional Sterility 

Once the husband has been shown to produce a 
healthy semen and the wife to have a healthy 
vagina and cervix, palpably normal internal geni- 
talia, patent tubes, regular menstruation from a 
secretory endometrium and endocervical mucus 
containing a fair number of active spermatozoa 
three to six hours after intercourse, failure to con- 
ceive may be considered functional. In these situa- 
tions, general health measures, as outlined earlier, 
small doses of thyroid and mild intrauterine trauma 
or tubal insufflation within a few hours after inter- 
course at about midcycle every two to three months 
are likely to be effective without the use of sex 
hormones. During the last year 3 women with 
functional sterility became pregnant one to six 
months after I had temporarily given up hope of 
success, having for the previous twenty-four to 
thirty months followed the above recommendations 
and in addition having employed various hormones 
in carefully planned trials. This sort of experience 
makes me diffident about offering advice, and 
philosophic in my attitude toward the treatment 
of functional sterility. At the Free Hospital for 
Women it has been believed for some years that 
the daily ingestion of moderate doses of an estrogen 
enhances the wife’s chances of pregnancy, and 0 1 
to 0.2 mg. of diethylsrilbestrol is now commonly pre- 
scribed. A study of the literature indicates that 
there is as yet no specific hormonal means of in- 
creasing fertility in the husband. For him the best 
treatment appears to be an active out-of-door vaca- 
bon, in addition to general health measures and 
the giving of thyroid.”' 

Functional sterility sometimes exists because 
the wife is having anovulatory cycles, as indicated 
by failure to find secretory endometrium on biopsy 
®t the beginning of flow, in which case injections as 
described above m the first procedure under “Func- 
tional Uterine Bleeding,” should be given until a 
secretory endometrium is found. 

Misceluneous Conditions 

^rigidity 

’ Methyl testosterone, 10 to 20 mg, orally daily, 
has been reported as effective in those women whose 


desire for and satisfaction from intercourse have 
waned. This medication is also stated to render 
them more stable emotionally and to make them 
feel more energetic. 

J'aginitis and Pruritus , Kraurosis and Leukoplakia 
of Vulva 

It is customary in reviews like this to describe 
the use of hormones in these conditions, but there 
appears to be no routine need for them. Vaginitis 
usually responds to mechanical cleansing and simple 
antibacterial and antiprotozoal remedies. Rarely it 
is necessary to resort to the daily vaginal insertion 
of 0.5 mg. of diethylsrilbestrol for a persistent senile 
vaginitis. 

Pruritus responds to dermatologic treatment if 
it is due to bacterial and fungus involvement nnd if 
the process is superficial. If the process involves the 
deeper layers of the vulva, and especially if it is 
localized in the vulval tissues, complete superficial 
vulvectomy is usually sooner or later necessary. 
Kraurosis and leukoplakia arc likely to require sur- 
gery. The histologic changes of lichen planus of the 
vulva are similar to those of kraurosis and leuko- 
plakia. If lichen planus is sufficiently localized and 
the irritation from it is not relieved by conservative 
means, surgery is justifiable. 

* * * 

For years, of course, the treatment of functional 
gynecologic disorders has consisted of general health 
measures, the giving of thyroid and of ovarian ex- 
tracts and the care of associated conditions, such as 
anemia and infectious foci. Progress has come from' 
the development of effective preparations of the 
steroid hormones and diethylsrilbestrol, and from 
the working out of the details of their application. 

8 Cumberland Avenue 

Discussion 

Dr. Marion \V. Westermever, Fafrlee, Vermont: h l 
international unit of progestin equivalent in effectiveness to 
1 mg. of progesterone? 

A Member: Would >ou give thyroid routinely in all cases 
of functional disorders, and how much do you use? 

Dr- W- J. P. Dte, Wolfeboro: A great many women whom 
I have seen are unable to take stilbestrol by mouth because of 
gastrointestinal symptoms and even nausea and vomiting. 
What do you do in this type of case, and do you have the 
same difficulty * 

Dr. Smith (closing): One international unit of progestin it 
equivalent to 1 mg. of progesterone. Progestin is effective, but 
the synthetic hormone is cheaper and more easily available. 

In regard to thyroid extract, I give it almost routinely to 
patients with functional disorders, usually in doses of 1 gr. 
or less daily. . . 

For those patients who suffer gastrointestinal disturbance 
from stilbestrol, I am now changing to estrone sulfate. It 
costs a goad deal more, but so far I have found it worth w‘hile- 
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METHODS OF DIAGNOSIS OF JAUNDICE* 

Franklin W. White, M.D.f 


BOSTON 


A STUDY of the errors in diagnosis has already 
been reported 1 in 500 cases of jaundice that 
came under our observation on the Second and 
Fourth Medical Services at the Boston City Hos- 
pital during the last six years. In the present paper 
the clinical and laboratory methods that proved 
most useful in the diagnosis of these cases are re- 
viewed. This series included most types of jaundice, 
such as complete and partial biliary obstruction, 
acute and subacute infectious and toxic hepatitis, 
the cirrhoses, — portal, biliary, pigmentary, toxic 
and cardiac. — fatty liver, tumors and syphilis of 
the liver, and hemolytic anemia. 

On account of variation of symptoms, latent or 
exceptional cases, multiple diseases in a single pa- 
tient and the large number of factors that go to 
make up the clinical picture, the number of possible 
combinations of symptoms and signs in any given 
disease causing jaundice is large, and 100 per cent 
accuracy of diagnosis can never be attained. The 


The jaundice in the familial hemolytic cases m 
often slight and chronic — having been present 
for years. With incomplete obstruction by gall- 
stones it was variable in duration and in degree, 
owing in part to the ball-valve action of stones in tie 
common duct. In complete obstruction, which was 
due almost entirely to tumors, it was continuous and 
progressive over weeks or months until relieved by 
operation. In acute and chronic hepatitis the jaun- 
dice lasted for days, weeks or even months, depend- j 
ing on the degree of liver damage. Rarely a patient 
with hepatic cirrhosis remained continuously jaun- 
diced for many months. Many patients were pool 
observers of the onset and variation of jaundice. 
(See also the paragraph on the depth of jaundice 
under “Laboratory Tests,” below.) 

Pain was important in its position, radiation, re- 
currence, character and relation to the onset of the 
jaundice. Acute and chronic hepatitis, stricture, 
•hemolytic, anemias and tumors are often describe 
as causing so-called “painless jaundice.” This is not 


diagnosis may be laboriously built up from a col- as causing so-called painless jaundice, inis 
lection of clues or may be obvious at once, as in strictly true. P ain occasionally occurred in acu e 
arsphenamine hepatitis, prolonged painless complete and chronic hepatitis, and in rare cases was intense, 
obstruction and chronic low-grade familial hemo- with an extremely tender liver. Tumors often cause 


lytic anemia. 


History 


The age incidence in four important groups is 
given in Table 1. In patients under thirty the cases 
of infectious hepatitis comprised 40 per cent, those 
of cholecystitis IS per cent, and those of cirrhosis 
9 per cent; there were no tumors. Infectious hepa- 
titis may, however, occur at any age; 12 per cent of 
the cases occurred in patients over sixty, and the 
oldest of these, on whom an autopsy was performed, 
was eighty-seven. The^ large majority of cases of 


Table 1, Age Incidence . 


Diagnosis 


V EfcCE.'K*! ACtS 


UNDfcR 30 


hepalitis v? - ; - ...... i 

Cirrhoses. 36i 9 40 si absence of previous symptoms cannot De icnc 

£ 1! !L_ Chronic disease was suggested if at the onset &#> 

cirrhosis and cholecystitis occurred in middle life, changes were found in the size, surface or density^ 

and 80 per cent of the tumors were in patients over the liver, all of which were out of proportion to 

fifty. Painless jaundice in youth first suggests in- mild or moderate acute attack, or if such cna 

fectious hepatitis, and in patients over fifty persisted long after the simple attack was over, 

cholecystitis, cirrhosis or tumor. The course often aided diagnosis. A short co ^ 

The family history sometimes strongly suggested °f moderate to severe jaundice (icteric index, ^ 

hemolytic anemia, and sometimes gall-bladder 200) with marked loss of liver function was m ^ 

disease or cancer. frequently due to hepatocellular damage than 

•Freni IheTJiorndile Memorial Laboratory, Second and Fourth Medical obstruction. The Course may also be OC p U 
M3^^M'MSS3rsS5. H, ^ tri - * nd th = Dtp ™“ differentiating cancer from cirrhosis. If the 

1 Consulting physician, Boston city Hospital. is terminal, death naturally results in either„ui se ‘ 


some pain, which was especially severe in the pan- j 
creas, but brief, sharp attacks of colic requires 
morphine and recurring at intervals over weeks w 
months were much more frequent' in cholecystitis 
and gallstones. _ , 

A history of exposure to liver poisons, sue 
as arsenic, cinchophen, chloroform, carbon teua 
chloride, gold thiosulfate and so forth, or to an m 
fection at the onset of jaundice, was important. 

Fever occurred in infection of the gall bla er > 
bile passages, liver or portal vein and in late cancer, 
and also in severe, acute hepatitis. If high ana c0fl 
tinued it was an extremely serious sign. _ , 

The distinction between acute liver disease a ^ 
acute necrosis in chronic liver disease was sometitn 

difficult. A chronic portal or toxic cirrhosis' may r 

- that tne 


main latent for so many months or years 


and 80 per cent of the tumors were in patients over 
fifty. Painless jaundice in youth first suggests in- 
fectious hepatitis, and in patients over fifty 
cholecystitis, cirrhosis or tumor. 

The family history sometimes strongly suggested 
hemolytic anemia, and sometimes gall-bladder 
disease or cancer. 

*F/©m the ThorndiXe Memorial Laboratory, Second and Fourth Medical 
xr r ji c ? s (Harvard), Boston City Hospital, and the Department of 
Medicine, Harvard Medical School. 

^Consulting physician, Boston City Hospital. 
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if it is not terminal, cirrhosis may improve and as a 
result cancer can be ruled out. Complete obstruc- 
tion due to cancer almost never improves, but in one 
exceptional case with an enlarged, hard, irregular- 
shaped liver the jaundice improved greatly and the 
gray stools became brown; a cancer of the gall 
bladder had ulcerated into the colon and had thus 
relieved the obstruction of the common duct. 

Gall-bladder disease proved to be probable in pa- 
tients in middle life in whom an earlier diagnosis of 
acute hepatitis or incipient cirrhosis had been made. 
The Graham test was highly useful after the jaun- 
dice had disappeared and the liver function was 
normal or much improved. 

Physical Examination 

An enlarged liver was a valuable sign of hepatic 
disease but gave little help in deciding on its type. 
The liver was usually enlarged in hemolytic anemia, 
passive congestion, infectious or toxic hepatitis, 
cirrhosis, tumor, biliary obstruction, abscess, cho- 
langitis, fatty liver and general infections. A dis- 
tinctly small liver was found in only a few cases of 
acute necrosis — acute yellow atrophy — or atrophic 
portal cirrhosis. The density and irregularity of sur- 
face was of greater diagnostic value, but opinions 
were sometimes conflicting owing to the difficulty 
of feeling the liver through an abdominal wall that 
was thick, rigid or distended or contained irregular- 
formed deposits of fat. A granular, dense liver may 
be described as nodular, but in this series the term 
was reserved for livers with nodules or irregular- 
shaped deposits over 1 to 2 cm. in diameter, which 
Were found only in tumors, the nodular hyperplasia 
of toxic cirrhosis and hepar lobatum. There was no 
case of tuberculosis of the liver. 
g Most of the firm livers resulted in a diagnosis of 
cirrhosis and all the stony-hard ones in a diagnosis 
of cancer. In passive congestion or fatty liver, a 
large, smooth organ of normal consistence presented 
no difficulties in diagnosis. 

The smooth outline of an enlarged gall bladder 
was occasionally lost as a result of adhesions to the 
bowel, omentum, enlarged lymph nodes and so forth, 
and the organ resembled an enlarged liver. Tumors 
of the right upper quadrant of the kidney, adrenal 
glands, colon and so forth are rarely associated with 
jaundice. 

A dilated gall bladder is said to be found in about 
naif the cases of tumor involving the common duct 
(Courvoisier’s law). In 33 cases of complete ob- 
struction, after ruling out 1 case of cholecystitis, 2 
with previous cholecystectomies and 1 in which the 
obstruction was above the cystic duct, there re- 
mained 29 cases of malignant obstruction of the 
common duct. The gall bladder was palpable on 
repeated examinations before operation in only 9 of 
these. A dilated gall bladder is important in diag- 
nosis only if it is felt, and palpation may be difficult 
°n account of ascites or distention. Complete ab- 


sence of bile from the bowel, shown by urobilinogen 
tests or biliary drainage, was important evidence of 
tumor. If there were both a large, smooth, palpable, 
nontender gall bladder and signs of complete obstruc- 
tion, the diagnosis of tumor was practically certain. 

An enlarged spleen, ascites, abdominal varices and 
spider angiomas all pointed toward the medical 
types of jaundice — acute hepatitis, cirrhoses and 
so forth — rather than the surgical. 

A palpable spleen had definite value in suggesting 
hepatitis rather than tumor. In the 27 proved cases 
of tumor of the liver the spleen was not felt in any, 
whereas it was felt in 10 (27 per cent) of the 38 
proved cases of cirrhoses and in many cases of 
severe acute hepatitis. The roentgen ray some- 
times showed an enlarged spleen that was not pal- 
pable, and it was sometimes found enlarged at 
autopsy although not palpable during life. In the 
4 cases of cancer that were diagnosed as cirrhosis, 
the spleen was not palpable. It was enlarged in 7 
ot the 15 cases of hemolytic anemia of various types. 

Ascites was found in both acute and chronic 
hepatitis and in cancer. In the latter, the specific 
gravity of the fluid was usually above 1.014 if the 
peritoneum was involved. It was absent in obstruc- 
tion due to gallstones. 

Spider angiomas of the skin (Eppinger, 2 Williams 
and Snell 3 and Patek et al. 4 ) were found only in well- 
developed cirrhosis. They were the size of a nickel 
or dime and consisted of a group of fine arteries 
radiating from a common center. Pulsation was 
easily seen on pressure with a glass slide. The 
angiomas appeared only in the part of the body 
drained by the superior vena cava — that is, the 
face, neck, shoulders, chest and arms. 

Biopsy of available lymph nodes was at times 
extremely useful. 

Peritoneoscopy 5,18 is a valuable method of diagnosis 
that had only a limited use in this series. Its chief 
value in jaundice is the discovery of cancer or cir- 
rhosis by vision or biopsy. The risk of biopsy is 
small when it is done with the electrocautcry after 
using vitamin K. In a small number of cases the 
method fails because of adhesions. 

The so-called “liver odot” (fetor hcpaticus 2 ). 
which is marked only in acute necrosis, had a vaguely 
suggestive value in diagnosis. 

Laboratory Tests 

Most liver-function tests were at their best in 
judging the -degree of damage and surgical risk and 
in following progress rather than in aiding differen- 
tial diagnosis, but with serial tests the course of 
changes of the liver function had some value in 
diagnosis; for example, in cancer it did not clear up, 
in complete obstruction it became worse, and in 
acute, toxic and infectious hepatitis and in cirrhoses 
— except in very severe cases or in the late stages — 
it improved. 
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The depth of jaundice judged by the icteric index 
gave iittie or no help in single cases in deciding be- 
tween obstructive and acute hepatocellular jaun- 
dice. There was a wide range, and the averages 
were close. In 100 cases, the icteric index was as 
shown in Table 2. The jaundice was often slight and 


Table 2. Maximum Range and Averages of Icteric Index. 



No. OF 

Range of 

Average 

Diagnosis 

Cases 

Maximum 

Maximum 

Acute hepatitis: 




Infectious 

.. 17 . 

22-250 

102 

Toxic 

.. 17 

50-200 

118 

Complete obstruction 

.. 31 

65-200 

116 

Cirrhosis and partial obstruction .. 

.. 35 

10-225 

59 

Total 

.. 100 




chronic in cases of familial hemolytic anemia. The 
qualitative van den Bergh test, by indirect and direct 
reaction, also helped to distinguish hemolytic jaun- 
dice from other types. This had only limited clinical 
value, as already explained. The tint of the jaundice 
— orange, greenish, bronze and so forth — had little 
value in distinguishing the obstructive from the 
hepatocellular type. 

The test for urobilinogen in the urine had more 
diagnostic value than did other tests because it de- 
pends on the metabolism of the liver and also on the 
presence of bile in the bowel. Continued complete 
absence for two weeks or more strongly suggested 
complete obstruction of the bile ducts. The uro- 
bilinogen in the urine was almost always decidedly 
increased at some period in the course of acute 
hepatocellular disease. This te'st was unsatisfactory 
in the differentiation of partial obstruction ~ stone, 
stricture and cholangitis — and chronic cellular 
damage. 

Bilirubin in the urine usually accompanied an 
increased icteric index in the J bl6od in. all types of 
jaundice except that due to hemolytic^- (acholuric) 
anemia. This absence of biliuria -in well-marked 
icterus was suggestive' but was a minor factor in the 
diagnosis of hem’olytic anemia compared with the 
blood examination- and other clinical -data. Thfe his- 
tory, anemia, icterus/ splenomegaly, small sphero- 
cytes, increased ' fragility of the red cells, reticu- 
locytes, lack of bilirubin in the urine (usually), 
excess of bile pigment in the feces, and an indirect 
van den Bergh reaction in the blo"od were distinctive. 
The presence of bile in the urine did not rule out 
hemolytic anemia, since in some cases theVe' was 
combined liver damage. ‘Abundant bilirubin in '-the 
urine was found in 5 of lTcases in which hemolytic 
anemia was combined with cirrhosis, gallstones or 
passive congestion of the - liver. 

, Many attempts to ’diagnose obstructive from 
hepatocellular jaundice have been made by the use 
of various determinations, such as the total blood 
cholesterol and cholesterol ester, the blood p.o- 
thrombm levels and their response to vitamin K, 


galactose and glucose tolerance tests, hippuric 
acid excretion, serum phosphatase levels and cepha- 
lin flocculation tests* There is a fundamental 
difficulty in this differential diagnosis; in hepato- 
cellular damage — acute and chronic hepatitis - 
both metabolic and excretion tests are below normal 
usually far below, whereas in pure external obstruc- 
tion in the earl y stages the tests are normal or dose 
to it, but in later stages of obstruction the lobular 
cells also become damaged and the tests closely 
resemble those of the hepatocellular group. 

The total blood cholesterol was usually increased 
in obstructive jaundice. The’ prothrombin test 
proved an important measure of the bleeding tend- 
ency, and a low test that did not respond to vita- 
min IC gave a bad prognosis, but the cholesterol 
ester levels and prothrombin testsf had only limited 
value in differential diagnosis. The sole diagnostic 
point noted in the prothrombin test was that the 
percentage was much more likely to rise rapidl) 
to normal after treatment with vitamin K it 
obstructive jaundice and healing acute hepatitii 
than in chronic hepatitis (cirrhoses). 

Other tests that are extremely sensitive, sue! 
as the bromsulfalein and hippuric acid excretiot 
tests, were positive in all types of liver damage ant 
had no differential value. The bromsulfalein tes 
was used only when jaundice was slight or absent 
Occasional high retention with a low icteric indei 
was an important sign of liver damage withou 
indicating the kind. 

The presence of bile pigment in the stools is im 
portant in estimating biliary obstruction. No tes 
was better than a rough estimate of color with thi 
eye except the elaborate Watson test for uro 
bilinogen; a simplified Sparkman 8 test aiso gave < 
rough estimate. The disappearance of urobilinogei 
from the urine was a useful guide to lack of bib 
pigment in the feces. A series of tests, done dail] 
if desired, is far simpler than medical biliary drain 
age. A period with acholic stools often occurred ii 
acute liver necrosis, but this rarely lasted more that 
a week - — in exceptional cases two or three weeks. 

Early tests for urinary diastase had great valUi 
in the diagnosis of acute pancreatitis as a cause o 
jaundice. 

A change in the serum proteins, reduction of th< 
serum albumin (normal about 4.5 gm. per 100 cc-, 
and lowering or reversal of the albumin-globulu 
ratio (normal about 2.0) were found in nearly nl 
cases of well-marked disease of the liver and seemej 
to run parallel to the extent of liver damage. Thi 
change may be looked on as an index of liver failure 
and is highly valuable in the prognosis of chronh 
liver disease, as well shown by Post and Patek, 
but has little or no value in single cases in diag- 
nosing the type^of disease — whether acute or 

♦The cephalin flocculation teste was used in only a small number of 
cases 

fQutckV one-stage method for prothrombin was used. 
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chronic hepatitis, cancer of the liver or external 
obstruction This is clearly shown m Table 3 
The range of the serum albumin and globulin 
levels and of the albumin-globulin ratio was similar 
in the four groups of cases, and the values in single 
cases apparently depended on the seventy of the 


Table 3 Serum Protein Values in so Consecutive Cases 


No Serum 

Diagnosis of Albumin 
Cases fJrt / 100 cc 

External obitrttc 
t on (gallstone 

or cancer 11 15-5 2 

Acute hepatitis 11 17-4 7 

C*rrbot s 22 15-4 5 

Carcinoma ot liver 6 14 3 2 


AVERAGE 

Serum Albumin Albumin 
Globulin Globulin Globulin 
jm Jio o tt Ratio Ratio 


1927 0313 

1 8-4 4 0 6 2 2 

2 1-6 4 0 3-1 6 
2 4-4 8 0 4-12 


Total SO 


illness rather than on the type of disease All the 
cancers of the liver were fatal, as were 20 of the 
22 cirrhoses, 6 of the 11 external obstructions and 
^ of the 11 cases of acute hepatitis 
A positive blood serologic reaction in jaundiced 
patients does not usually indicate syphilis of the 
liver Hepatic cirrhosis and syphilis of the liver 
are often associated m the literature In the present 
senes, of 38 cases of cirrhosis with jaundice that 
came to autopsy there were 7 cases (18 per cent) 
uith a positive Kahn or Hinton reaction but no 
evidence of syphilis of the liver In 13,219 general 
autopsies at the Boston City Hospital between 1928 
and 1937 there were 487 cases of cirrhosis of the 
liver and only 18 cases of acquired syphilis of the 
hvcr * making the percentage of syphilis of the liver 
3 7 per cent among the cirrhoses and only 0 14 per 
cent m the total group McCrae’s 10 11 statement 
that syphilis of the liver should be considered in 
every case of hepatic disease in which the diagnosis 
1S obscure probably applies to the pre-Wassermann 
days, chiefly covered by his figures, when only 4-1 
case in 7 was recognized clinically This is at present 
evidently a rare disease 

Since the only known case of syphilis of the liver 
m this series showed a negative Hinton reaction and 
all the other cases with positive Hinton reactions 
that came to autopsy or operation showed no 
syphilis of the liver, it cannot be said that the blood 
serologic test was of much help in this diagnosis 
the last ten to twenty years, most jaundice in 
syphilitic patients has been due to toxic hepatitis 
tollowmg the use of arsenic in treatment 
The roentgen-ray examination often detected 
disease of the gall bladder or the primary source of a 
cancer of the liver, and the discovery of early 
esophageal varices occasionally aided the diagnosis 
cirrhosis before other signs were clear The 
Graham test cannot he rehed on during an attack of 
jaundice, when the liver function is usually low and 
Jhe dye is poorly excreted, the test should if possible 
he made between attacks of jaundice Biliary 

+cre rt T .'yph t* c I \er* n adults thoned mote or less fibre* i* and 
rc cll, ‘ »» *ypMlitic cirthos * 


drainage was not extensively used on account of 
the time required, but it has special value when 
there is too much jaundice — and too poor liver 
function — * for a Graham test 
No laboratory test was diagnostic without the 
clinical background Improved diagnosis with the 
addition of laboratory tests was sometimes due not 
wholly to the tests but partly to more intense study 
of cases and added clinical experience At the 
present time especially, tests with a simple technic 
easily available to the practitioner or small hospital 
have the preference For a fuller discussion of liver- 
function tests and laboratory data, the reader 
should consult recent papers on this subject 12-17 
The discovery of primary cancer of the liver, 
which develops chiefly in cirrhosis, is difficult by any 
method The clinical pictures of late hepatic cir- 
rhosis and primary cancer (hepatoma) are closely 
similar — namely, gastrointestinal symptoms, dis- 
comfort or pain in the right upper quadrant, weak- 
ness, loss of weight, hematemesis, fever, jaundice, 
ascites, anemia, enlarged liver, positive roentgen- 
ray examination and low liver function There 
seems little or no possibility of succeeding in this 
differential diagnosis unless there is an external 
nodule or nodules in the liver that can be palpated or 
discovered on its surface by the roentgen ray or 
peritoneoscope, or unless there are metastases 
During the last six years we have seen 2 proved 
cases of primary cancer of the liver in patients with 
cirrhosis In one, that of a man of sixty-four with 
jaundice, the evidence pointed equally to cirrhosis 
and to massive cancer of the liver from an unknown 
source, and both diagnoses were given equal value 
In the other, that of a Chinese of sixty six, a 
diagnosis of hepatic cirrhosis and cancer of the 
esophagus, with metastases to the lung, pleura, 
lymph nodes and bones, was made At autopsy, 
cirrhosis, primary cancer of the liver, epidermoid 
cancer of the esophagus and a teratoma of the lung 
with adenocarcinoma were found 

Summary and Conclusions 

The course of the jaundice often aids diagnosis, 
and since cases of jaundice are rarely emergencies, 
a short study period is useful Tests of liv cr function 
should be repeated in series 
A short course of moderate to severe jaundice 
with marked loss of liver function was due oftener 
to hepatocellular damage than to obstruction 
Acute deep jaundice with brown stools was almost 
always of the hepatocellular type 

The value of the depth of the jaundice, the size 
of the liver and a palpable gall bladder were often 
overestimated m differential diagnosis The icteric 
index in acute hepatitis and complete external 
biliary obstruction were much alike \n enlarged 
liver was a valuable sign of hepatic disease, but was 
of such common occurrence that it gave little help 
in deciding the kind The gall bladder could be 
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palpated in only one third of the cases of malignant 
obstruction of the common duct; complete absence 
of bile from the stools was far more frequent and 
constituted important evidence of obstructive tumor. 
Complete obstruction due to cancer almost never 
improved. 

The spleen was not palpable in any case with 
tumor of the liver, but was felt in 27 per cent of the 
cirrhotic cases. Spider angiomas were found only 
in portal cirrhosis. Fever and leukocytosis in late 
cancer sometimes simulated cholangitis and liver 
abscess. In deep jaundice an absence of bilirubin 
in the urine suggested hemolytic anemia, a diagnosis 
that was readily confirmed by other tests. 

The test for urobilinogen in the urine often gave 
direct help in diagnosis of complete obstruction 
from hepatocellular damage and from partial 
obstruction. Other tests, such ss hippuric acid and 
bromsulfalein excretion, were positive in all types 
of liver disease and had no differential value. Some 
tests that are useful in prognosis and for which 
differential value has also been claimed, such as the 
amount of cholesterol ester in the blood, the pro- 
thrombin level and its response to vitamin K and 
changes in the levels of serum proteins and in the 
albumin-globulin ratio, had little or no differential 
value. 

In the diagnosis of acute pancreatitis with jaun- 
dice, early tests for diastase in the urine proved 
simple and highly valuable. 

Positive Hinton, Kahn or Wassermann reactions 
in jaundiced patients usually did not indicate 
syphilis of the liver. 

The roentgen ray often detected gall-bladder 
disease, the primary source of a cancer of the liver 
and esophageal varices. During deep jaundice the 


Graham test had little value on account of poc 
excretion of the dye by the liver. 

I am indebted to Dr. Emmanuel Deutsch for many live 
function tests done in the Surgical Research Laboratorj 
Boston City Hospital. 

322 Marlborough Street 
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THE THERAPEUTIC VALUE OF TWO NEW SULFONAMIDE COMPOUNDS, SUCCINYL- 
SULFATHIAZOLE AND PHTHALYLSULFATHIAZOLE, LN 
EXPERIMENTAL TRICHINOSIS* 

Donald L Augustine, ScD f 

BOSTON 


D ESPITE the wide and successful use of sulfon- 
amide compounds in the treatment of bacterial 
infections, they have not been found to be par- 
ticularly promising as therapeutic agents in diseases 
caused by animal parasites It must be admitted, 
however, that present knowledge of the \alue of 
these drugs in the treatment of parasitic diseases has 
scarcely ad\anced beyond the experimental stage 
It has been shown that sulfanilamide is a complete 
sterilizing agent against the malarial parasite 
Plasmodium knoulesi in rhesus monkeys, but it is not 
usualh effective in human malaria due to P max ,* 
whereas both promin and sulfadiazine are definitely 
acme against the three common species of human 
malaria 0 Encouraging results ha\ e been obtained 
with sulfaguanidme used to combat coccidiosis in 
chicks, 3 lambs 4 and calves fi Critical tests with 
sulfanilamide derivatives against amebic infections 
ha\e not been performed Tairley, 6 however, noted 
that amebic ulcers heal during sulfaguanidme 
therapy, but that they relapse after cessation of 
treatment KeiP observed no effect on the numbers 
of bancroftian microfilariae in the blood of 9 lepers 
treated with Prontosil McCoy 8 found sulfan- 
ilamide to be entirely ineffective in the treatment 
of trichinosis in rats 

At the present time there is no specific treatment 
for trichinosis Constant world-wide search has 
utterly failed to find an anthelmintic that will re- 
mo\e the adult worms from the intestinal tract or 
destroy the larvae in the blood stream and muscles 
The physical properties of two new sulfonamide 
compounds, succinylsulfathiazolc (sulfasuxidine) and 
phthaiylsulfathiazole (sulfathahdine), are such that 
they suggest possible anthelmintic activity Both 
, are sparingly absorbed from/ the gastrointestinal 
tract, and a high concentration can be maintained 
w the diseased intestine without causing untoward 
toxic manifestations 9 10 They have extremely high 
bacteriostatic properties, their action being csscn- 
tiallj limited to the local effect on the contents of 
the gastrointestinal canal 11 It therefore seemed im- 
portant to determine whether these drugs also had 
anthelmintic properties m trichinosis, especially 
against the intestinal stages of the parasite 
The tests with both drugs were similar A single 
experiment was made for each drug m the following 
tnanner 


E'c guinea pigs each weighing approximate!) 260 gm , 
were forcibl) fed approximately 3000 infective rnchinella 
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larvae Two dajs later at which time the worms had 
approached sexual activity in the small intestine, ,z treat- 
nent of 3 of the animals was started Food was withheld 
for fifteen hours prior to treatment but was replaced again 
after the first administration of the drugs Each of the 
■> treated guinea pigs received by a stomach tube at 
9am, noon, 3pm and 6 p m , on two consecutive days, 
0 5 gm of one or the other of the drugs$ suspended in 1 cc 
of water Three days after treatment was begun, or five 
days after the infective feeding, 1 of the untreated and 2 
of the treated animals were sacrificed and their intestines 
examined for adult parasites The remaining animals 1 
untreated and 1 treated were sacrificed thirty days after 
receiving the infective larvae Direct microscopic exarmna 
nons for encapsulated trichinae were made on bits of 
masseter and diaphragm muscles pressed between two 
glass slides 

The dosage used was arbitrarily determined Poth 
and Knotts 9 fed dogs 1 gm of succinvlsulfathiazoic 
per kilogram of body weight daily in six divided 
doses for ninety -five days without the development 
of toxic manifestations A marked lowering of the 
number of coliform bacteria occurred after twentv- 
r our hours and persisted throughout the experiment 
\ccordmg to Poth and Ross 10 phthaiylsulfathiazole 
has two to four times the bacteriostatic activity of 
>>ucciny lsulfathiazole It is believed, therefore, that 
aur dosage, approximately 8 gm per kilogram a day 
for two consecutive days, was adequate to demon- 
strate any trichinicidal effect of these drugs 
The results obtained from both drugs were essen- 
tially the same No deaths occurred among the 
untreated and treated animals The untreated 
animals showed no signs of trichinosis Loss of appe- 
tite, loss of weight and transient soft stools were 
characteristic developments among all the treated 
animals These were believed to be toxic mani- 
festations of the drugs 

Adult worms were equally numerous in the in- 
testines of both untreated and treated animals T he 
worms were alive and normally active, and the 
females were gravid with living embryos Both 
animals sacrificed thirty days after infection ap- 
peared equally' parasitized with encapsulated tri- 
chinae Thus, no evidence was obtained that 
either succinvlsulfathiazoic or phthaiylsulfathiazole 
has any v aluc in the treatment of trichinosis 

SuwMUn 

The effect of two new sulfonamide compounds, 
succiny lsulfathiazole and phthaiylsulfathiazole, in 
the treatment of experimental trichinosis is described 
The experiment showed that neither succmvl- 
sulfatluazole nor phtlnlv lsulfathiazole is of any 
value m the treatment of trichinosis 

JTbe compound* {or th « tc»t were aupptel bf S*»*fp and Daline 
Incorporated 1 hiladelptua 
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MALARIA IN MASSACHUSETTS 
Vlado A. Getting, M.D., Dr.P.H* 
boston 


M ALARIA has been known to exist in Massachu- 
setts from the earliest colonial times. Unfor- 
tunately, the malarial parasite and the transmission 
of malaria by mosquitoes were not discovered until 
the latter part of the nineteenth century. Con- 
sequently, it is difficult to determine the magnitude 
of the malaria problem in Massachusetts previous to 
that time, since many clinical entities were confused 
because of the lack of diagnostic refinements. There 
is, however, a certain amount of information concern- 
ing the prevalence of intermittent fever, ague, 
bilious fever, malignant fever, pond fever or mortal 
fever, as malaria was variously called in earlier times. 
Perhaps the completest earl) r account of malaria in 
Massachusetts is to be found in the Boylston Prize 
Dissertations of 1836, in which Oliver Wendell Holmes 1 
presented a paper entitled “Indigenous Intermittent 
Fever in New England.” This paper was based 
on a review of the previous writings on the subject 
and personal communications from physicians. 

From his search among the early writings on 
medical history in New England, Holmes concluded 
that intermittent fever existed in at least several 
places in New England but that the records of its 
existence in the literature were scanty and in- 
accurate. The second portion of his paper consists 
of replies to inquiries that he had sent to physicians 
throughout New England. This method of survey- 
ing the malaria situation was more fruitful, and 
Holmes gathered a large amount of disconnected 
- information on the prevalence of intermittent fever 
in this region. In many cases, there can be no doubt 
that the disease concerned was malaria. In some 
accounts it is apparent that it was tertian malaria. 
Many of these outbreaks of intermittent fever were 
due to movements of population, concerned mainly 
with new construction, in particular dams, and the 
drainage of marshes. 


• I'lassachusetts Department of Public Health- lecturi 
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The first epidemic of malaria in Massachusetts 
took place at the close" of the eighteenth century and 
existed in the western portions of both Massachu- 
setts and Connecticut along the Housatonic River 
basin. The second epidemic appeared from 1828 to 
1832 in Connecticut along the shore of Long Island 
Sound, and slowly moved in a northeasterly direc- 
tion, eventually reaching western Massachusetts. 
No appreciable number of cases were reported m 
Massachusetts after 1836. The third epidemic 
began in New Haven about 1850 and remained 
within the vicinity of Long Island Sound for the en- 
suing fourteen years. In 1865, the disease began to 
spread northward, and it first appeared in Massachu- 
setts in Springfield in 1870. During the ensuing 
nine years malaria spread in a northerly direction 
up the Housatonic and Connecticut rivers. 

In 1880, Adams 2 made a survey of the malaria 
situation since 1836, by means of correspondence, 
personal observation and inquiry. By this means, 
the existence of malaria was ascertained in f ort )' 
eight cities and towns, and its absence in one hundre 
and sixty-three. There were no replies from one 
hundred • and twenty-eight towns, but the author 
states that replies were received from almost ever) 
place of any size or importance. ■ 

In 1884, Chapin 3 wrote a paper entitled I e 
Origin and Progress of the Malarial Fever No" 
Prevalent in New England.” He gave data on th e 
occurrence of malaria in Massachusetts in mb 1 , 
1S82 and 1883. In 1881, malaria reappeared in the 
towns where it had appeared the previous year, wtt 
an increase in the number of cases and in mortality- 
Chapin remarks that the term “malaria” "' vas ji °f 
ginning to replace the term “intermittent fever in 
Massachusetts. In 1882, malarial diseases con 
tinued in the same towns, with an increase in deaths- 
In 1883, there was a general decrease in the num er 
of cases, although nothing had been done in 
of sanitation to secure the result. Chapin judge 
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** that the decrease in malaria was entirely dependent 
ji* on natural causes. 

" In* 1889, Cook 4 made a study of malaria in eastern 
- Massachusetts. He concluded that prior to the pre- 
vious four years malaria as an epidemic disease was 
-- unknown in eastern Massachusetts. The then pre- 
r> vailing epidemic was in reality a continuation of the 
.. epidemic of the seventies that had occurred in the 
western part of Massachusetts. Since the summer 
oT1885 at least twenty-two cities and towns in the 
counties of Middlesex, Norfolk and Worcester, not 
counting those where there had been sporadic cases, 


351 , 

concluded that whereas typhoid fever and other 
diseases had possibly complicated the picture, 
malaria did exist in the various epidemics that had 
been described by the several writers. He decided 
that the origins of the various epidemics could be 
discovered only by a careful study of contemporary 
local history, with special reference to movements of 
population and modes of living. He contended that 
even without any appreciable influx of immigrants 
from countries in which malaria was prevalent, the 
southern states could at any time have furnished 
a sufficient quota of malaria carriers to start an 
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Figure 1 . Malarial Death Rate in Massachusetts. 


reported the prevalence of malaria. These towns 
were distributed along the Charles, Sudbury and 
Biackstone rivers. 

In 1903, Smith 5 published in the Boston Medical 
and Surgical Journal a series of articles entitled 
The Sources, Favoring Conditions and Prophylaxis 
of Malaria in Temperate Climates, with Special 
Reference to Massachusetts.” Since the relation 
of mosquitoes to malaria as carriers was established 
hy that time, and since the malarial parasite had 
been discovered, the diagnosis of malaria and the 
study of its spread are more reliable in the work of 
Smith than in that of the earlier writers mentioned. 
Smith made a survey of mosquitoes in Massachu- 
setts and found Anopheles maculipennis — which 
was apparently confused with Anoph. quadri- 
niaculatus — *to be the commonest mosquito of any 
°f the anophclincs. He discussed the life, habits 
and breeding places of this mosquito, together with 
riiose conditions that favor mosquito breeding, 
finally, lie reviewed the history’ of malaria in 
Massachusetts and its status at the time in the light 
ot the biological discoveries mentioned above. Smith 


epidemic under favorable local conditions. Accord- 
ing to this author, the last invasion of New' England 
by malaria, which began, roughly’, in the sixth decade 
of the nineteenth century' and extended through the 
first decade of the twentieth century, was largely 
due “to the great material development which 
found expression in many new public and private 
enterprises, such as the construction of railroad beds 
and highways, the introduction of public water 
supplies and sewerage plants, the building of mills 
and the drainage, filling and grading of suburban 
territory’ and the like.” In connection with these 
enterprises, the sources of infection during the pre- 
ceding thirty years he regarded as coming from the 
Italian, Hungarian and other immigrants from en- 
demic foci and the contingent of Negro laborers 
from the southern states. 

In 1926, Quinn 5 made a study of malaria in New 
England by mailing questionnaires to the health 
department of each of the New England states, to 
sixty-five representative cities and towns and to 
a number of hospitals. He pointed out that anoph- 
clincs existed in all parts of New England below 





352 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Mar. 23, 19!! 


a 2000-foot altitude, but that the mosquito is 
merely the connecting link between the malarial 
patient and the noninfected person. The plas- 
modium of malaria was brought in by immigrants 
from malarious sections of the world. Rigorous 
winters, cool summers and mosquito-control ''meas- 
ures, however, together with quinine medication, 
prevented the completion of the necesssary chain of 
malarial patient, mosquito and noninfected person. 
The author reported the existence of an epidemic 
focus of malaria in Manchester, New Hampshire, 



and in Connecticut, and also the incidence of 
malaria in several communities in Massachusetts, 
totaling 445 cases during the period 1917-1924. 

Present Status of Malaria 

Mortality statistics. Deaths from malaria were 
made reportable as early as 1842. At first these were 
reported as “intermittent fever” and “remittent 
fever ; from 1855 to 1900 the terminology was 
changed to “ague” and “remittent fever,” and from 
1901 to 1911 to “intermittent fever” and “malarial 
cachexia. Finally, since 1912 the disease has been 
reported as “malaria.” 

A study of these reported deaths (Fig. 1) reveals 
that there have been several peaks during the last 
hundred years. The first peak was reached in 1864 
and was associated with an importation of the 
disease in Union soldiers who returned from the 
Livil War. A second increase in deaths due to 




malaria began to manifest itself in 1880 and con- 
tinued until 1898, when the deaths again began to 
decrease. This second wave of deaths from malaria 
as recorded in these reports, was caused by three 
factors. The first was the epidemic of malaria in 
Massachusetts that has already been discussed. 
The second was the effect of the Spanish-American 
War on this disease, which was seen in the peak of 
1898; during this year many soldiers returned to 
Massachusetts after contracting the disease in 
Florida or Cuba. The third comprised better 
diagnostic facilities, in part due to the increased 
knowledge concerning malaria. The plasmodium ) 
was demonstrated during this period, and the mos- 
quito transmission of malaria was proved, as veil 
as the mosquito transmission of yellow fever. 

With the turn of the twentieth century, deaths 
from malaria began to decrease rapidly, reaching a 
new low in the late 1920’s. These deaths have 
averaged 1.8 per annum during the last ten years, 
indicating a case fatality of 8.9 per cent on a basis 
of the reported cases over the same period. 

Morbidity statistics. It was not until 1914, how- 
ever, that malaria itself was made reportable, when 
the Massachusetts Department of Public Health 
declared it to be a disease dangerous to the public 
health. At that time malaria was endemic in several 
places within Massachusetts. 

In 1915, the first year for which the figures are 
complete, the reported incidence of malaria was the 
greatest. Since then the disease has a continued 
decreasing trend (Fig. 2) and reached an ex- 
tremely low level in the five years immediately 
preceding the present war'. Since 1941, however, 
there has been a continuous increase in the number 
of reported cases. Malaria was prevalent in Boston 
from 1915 to 1928. Most of these cases were in 
sailors who had acquired the infection in the tropics 
and were hospitalized in this city. Some of the cases, 
however, were connected with a new sewer project 
where Italian labor was employed. The high ^in- 
cidence of malaria in Chelsea from 1928 to 1935 is 
explained by the fact that the United States Marine 
Hospital was located there and received many 
sailors from foreign countries. The epidemic of 
1918 in Ayer was due to the presence of large num- 
bers of troops at Camp Devens some of whom were 
from the South. 

In all there are three areas in Massachusetts 
where malaria has existed within the last twent}- 
five years. In each instance the disease ceased to 
be endemic in the area about twenty years ago, 
These areas are as follows: 

The Charles River drainage area. The disease was P rl 9' * 
lent here from 1915 to 1921. It apparently occurred nrsi 
in Natick and Newton and spread to the neighboring c 2iP 
mumties of Dedham, Framingham and Wellesley., 
town of Dedham has a large Italian colony. This 1S * 
true of Milford, in the upper part of the Charles R' vcr A r ,‘2 
where malaria was prevalent from 1919 to 1924. 
residents of this part of the Charles River basin state «i« 
malaria was common in their childhood during the 
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decade of the twentieth century. It is not unlikely that 
it may have been a hang-over from the epidemic wave of 
the last quarter of the nineteenth century. Probably there 
have been many more cases of malaria in this region than 
were reported. 

The Blackstone River basin. Malaria was endemic in this 
region from 1915 to 1921, particularly in the towns of 
Uxbridge, Douglas and Northbridgc. 

The Taunton River basin ■ Here malaria persisted from 
1915 to 1922. The same etiologic factors were responsible 
for disease in these regions as in the Charles River drainage 
area. 

Malaria acquired in Massachusetts. The Massachu- 
setts cases can be divided into two major groups, 
intrastate infections and out-of-state infections 


setts. Doubtless, these infections were acquired 
from gametocyte carriers who infected the mos- 
quitoes in the vicinity of the victim. 

During the last fourteen years, 6 patients have 
acquired malaria as a result of transfusions. To 
prevent a repetition of this unfortunate accident 
and the similar transference of syphilis, under a law 7 
passed by the Massachusetts Legislature in 1938, 
the Department of Public Health made regulations 
relative to transfusions. On April 10, 1939, these 
regulations 8 became effective. The regulation reads, 
“No person shall introduce the blood, or any 


Table 1. Reported Cases ot Malaria tn Massachusetts. 


Type 

1930 

1931 

1932 

1933 

1934 

19»S 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

Totals 



3 

1 

1 








0 

0 

0 

0 

11 

Therapeutic 



2 

12 






S 


6 

1 

0 


0 

0 

0 

0 

2 




0 

1 

0 


0 

0 

6 

Other , . 

1 

0 

0 

0 

0 

0 




0 

0 

0 

0 

0 

1 

Totals 

~9 

6 

3 

14 

7 

1 

4 

3 

5 

6 

0 

8 

1 

0 

67 



13 

6 

2 

12 

10 

13 



7 

5 

3 

t 

2 

3 

96 


20 

S 

6 

2 


2 






l 

0 

0 

43 

Military 

0 

0 

1 










13 

113 

127 

Totals . 

33 

11 

9 

14 

1C 

IS 

8 

10 

7 

S 

5 

2 

IS 

116 

266 

Miscellaneous .... 

0 

1 

2 

0 

4 

1 

1 


1 

3 

2* 

0 

2 

5 

24 

















Grand total* .... , 

42 

18 

14 

28 

27 

17 

13 

IS 

13 

14 

7 

10 

18 

121 

357 


♦One congenital 


(Table 1). The former group represents but a small 
proportion of the total, less than 25 per cent of the 
reported cases being acquired within the boundaries 


Table 2. Cases of Natural Infection uith Malaria in 
_ Massachusetts. 


Yeah 

Name 

Ace 

Sex 

City or Toni 

1930 

M B 

50 

F 

Uxbridge 

1931 

R P. 

38 

F 

h 

Springfield 

Newton 



M 

Boston 

1932 

C W. 

42 

M 

Athol 


HO. 

28 

F 

\\ estboro 

1936 



M 

Acton 



F 

Natick 





W orcester 

• 



M 

Haverhill 


D D. 

19 

F 

Boston 


°f the Commonwealth. Moreover, most of these 
were cases induced in the treatment of syphilis of 
the central nervous system. Since 1930, a total of 
fourteen years, there have been only 11 cases that 
were probably naturally acquired within the Com- 
monwealth. These patients were presumably bitten 
b y -^nopheles mosquitoes that were carriers of 
malaria. These cases were scattered throughout the 
Commonwealth (Table 2), and there is no evidence 
mat there was any connection between them. In 
some cases — namely, the two children who ac- 
quired the infection during 1938 — there were 
malaria cases in the same or a neighboring household, 
he source of the infection in the other 9 cases, how- 
CVer > has not been established. Malaria is certainly 
n °j e PJ^ ern ic in this state, nor can it be said to be 
endemic. The number of naturally infected cases 
averages less than one a year, and the disease can 
1 icreforc be called a rare phenomenon in Massachu- 


unstenhzed fraction of the blood or tissue, of 
any donor into the body of any recipient unless 
said donor has never had syphilis or malaria and is 
free from any dangerous disease, so far as such free- 
dom from past and present infection can be 
determined. . . 

Of the cases of malaria reported in Massachusetts 
since 1930, over 75 per cent were acquired beyond 
the limits of the Commonwealth. During peace- 
time, these patients were civilians who had traveled 
in the southern United States or had visited tropical 
or subtropical countries. The largest group of out- 
of-state cases was reported by the United States 
Marine Hospital among merchant seamen who 
stopped at African ports. Since 1941, however, a 
new and important importation of cases has oc- 
curred. These are servicemen of the armed forces 
and prisoners of war. The vast majority of cases 
(95 per cent) reported in 1943 were from military 
organizations or among servicemen who were home 
on leave and developed symptoms of malaria after 
their arrival in the State. 

Vectors of Malaria 

During the summer of 1939, the Massachusetts 
Department of Public Health conducted, in co- 
operation with the Work Projects Administration, 
a survey of mosquitoes that were vectors of disease. 
This investigation was made on the recommendation 
of Brigadier General J. S. Simmons, then assistant 
surgeon of the First Service Command, United 
States Army, following an outbreak of equine 
encephalomyelitis involving about 300 horssc and 
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34 human beings. 9 ’ 10 The survey determined the 
seasonal and geographical distribution of the fifty- 
six species of mosquitoes in Massachusetts, collected 
data on their life habits, and determined the epi- 
demiologic importance of the various species. The 
conclusions reached were based on 49,084 collec- 
tions comprising 278,557 specimens. 11 These mos- 
quitoes and the accompanying data were gathered 


house mosquito, and Mansonia perlurbans, which 
is most numerous in early summer. It has been 
collected in all parts of the Commonwealth and 
represents about one fourth of all Anopheles. Three 
other anophelines, Anoph. maculipennis , /Imp 
walkeri and Anoph. crucians, transmit malaria and 
act as important vectors in other parts of the world 
In Massachusetts all three of these are rare and 


Table 3. Genera of Massachusetts Mosquitoes, With Percentages of Adults and Larvae (rpjp). 


Adults Larvae No of Relative 


Genus 


Aedes 

8,409 

Anopheles 

1,260 

Culex 

7,443 

Mansonia 

6,663 

Psorophora 

4 

Thcobaldia 

90 

Uranot«.cma 

14 

Wyeomyia 

9 

Orthopodomyia 

0 

Totals 

23,892 


PERCENTAGE 

NO 

PERCENTAGE 

Specimens 

Incidence 

% 

46 4 

9,733 

S3 6 

18,142 

6 6 

3 8 

31,728 

96 2 

32,988 

11 9 

3 5 

206,206 

96 5 

213,649 

77 3 

91 1 

649 

8.9 

7,312 

2 6 

44 4 

S 

55 6 

9 

0 0 

4 3 

2,004 

95 7 

2,094 

0 8 

6 

2,312 

99 4 

2,326 

0 8 

36 0 

16 

64 0 

25 

0 0 

0 0 

3 

100 0 

3 

0 0 

8 6 

252,656 

91 4 

276,548 



by one hundred WPA collectors and numerous volun- 
teers enrolled with the co-operation of various 
federal and state institutions, local boards of health 
and other organizations. 

Only two of the nine genera of biting mosquitoes 
of Massachusetts are known to contain species that 
may act as vectors of human disease. The statistical 
importance of these genera varies greatly (Table 3). 
Culex mosquitoes comprise 77 per cent of all mos- 
quitoes and do not transmit any known disease of 


epidemiologically unimportant in the transmissic 
of malaria. Anoph. punciipennis , although a pa 
vector of malaria, because of its large numbers m; 
play a role as a vector. It is distributed througho 
the Commonwealth, is about three times as n 
merous as Anoph. quadrimaculatus, and breeds 
almost any type of water collection, clear or for 
large or small. 

From these observations, the possibility of anoi 
break of malaria can be visualized. The vectors 


Table 4. Anopheles of Massachusetts, JQ3Q. 




Adults 



No OF 

Reeatii e 

Species 

NO 

percentage 

NO 

PERCENTAGE 

Specimens 

Incidence 

n 

crucians 

0 

0 0 

20 

100 0 

20 

0 1 

maculipennis 

30 

21 6 

109 

78.4 

139 

0 4 

punehpcnnts 

302 

1 5 

20,442 

98 5 

20,744 

62 9 

quadnmacututus 

782 

10 3 

6,808 

R9 7 

7,590 

23 0 

ualken 

78 

49 7 

79 

50.3 

157 

0 5 

Unidentified* 

68 

1 6 

4,270 

98. 4 

4,338 

13 1 

Totals 

1260 

3 8 

31,728 

96 2 

32,988 



*Too small or too damaged for identification 


man in Massachusetts. Aedes represent 7 per cent 
of the mosquitoes, and of the twenty-one species in 
this genus, six have been shown to transmit the 
Eastern strain of equine encephalomyelitis in the 
laboratory. 11, 12 All the other genera except Anoph- 
eles comprise less than 5 per cent of the mos- 
quitoes, and none of them are vectors of the disease. 
The genus Anopheles, comprising 12 per cent of the 
mosquitoes, is responsible for the transmission of 
malaria. In Massachusetts this genus is represented 
by five species, one of which, previous to the survey, 
was not known to inhabit Massachusetts (Table 4). 

Anoph. quadrimaculatus is the most important 
vector of malaria in Massachusetts. It is an ubiq- 
uitous breeder but prefers large, clear bodies of 
water. Most numerous in July and August, it is a 
vicious biter and enters buildings oftener than any 
other mosquitoes except Culex pipiens, the common 


malaria are present in all parts of Massachuset 
With susceptible persons likewise present, only c 
additional factor is needed to complete the cycle 
namely, gametocyte carriers. 

Epidemiology 

From the study of malaria in the past and t 
present status of the disease in Massachusetts, itc 
be conc’uded that malaria has existed in this sts 
as an endemic disease for many years in both t 
eastern and western portions, that it has crept o' 
portions of the Commonwealth in at least thi 
epidemic waves, that it has been practically era 
cated from Massachusetts and that, at the p« s( 
time, it is not a public-health problem, h ’ 
absence of malaria from Massachusetts could 
depended on, there would be no justification 
raising this problem at the present time. 
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Fortunately, climatic and environmental con- 
editions in Massachusetts are unfavorable for the 
L-« continued endemicity of malaria. Although there 
V have been epidemic periods in the past, the disease 
zit has almost disappeared between these times of high 
prevalence. Each year, Massachusetts 13 becomes 
less favorable for the breeding of Anopheles mos- 
quitoes. Ponds are kept clear of vegetation offering 
- protection to the larvae; marshy areas about ponds 
and streams are gradually filled; and with the build- 
b ing of each new house more land is graded and more 
^ mosquito-breeding places are destroyed. These 
" factors, limiting the breeding of vectors, and the 
~ excellent screening of houses and the prompt 
» treatment of cases of malaria undoubtedly play 

* important roles in preventing a major outbreak. 

[ Malaria, however, increased to epidemic pro- 
portions following the Civil War and the Spanish- 
^ American War, when servicemen returned from 
malarious areas, bringing the infection with them, 
r During World War I, although malaria was preva- 
t lent among the troops in southeastern Europe, 14 
2 our forces did comparatively little fighting in areas of 
X endemic malaria. Consequently, as Simmons 15 

* points out, there was only a slight increase of malaria 
( m the United States Army and this was quite tran- 

* s *ent. In turn, there was practically no transmission 
of the disease from the military to the civilian popu- 

' fetion, and Massachusetts malaria rates were prac- 
v tically unaffected by the war of 1914-1918. Other 
parts of the world, however, were less fortunate 
Malaria returned to plague areas in Europe, from 
' which it had disappeared for years, and Russia exper- 
ienced the most terrible epidemic of modern times. 14 

Malaria and the TV ar 


In the present war, 16 the importance of malaria 
cannot be minimized. The surrender of Bataan can 
he, at least in part, ascribed to malaria and the lack 
of quinine. Practically all the South Pacific islands 
a rc free from malaria except those between the 
Equator and latitude 20° S. from New Guinea east 
to longitude 170° E. 17 Malaya, 18 Burma, 13 India, 
Africa and the entire Mediterranean basin are rife 
with malaria. 

*1 he Army has taken all possible precautions to 
control malaria. 20 Under battle conditions, 21 how- 
ever, exposure to malarious mosquitoes is inevitable, 
and consequently many soldiers, sailors and marines 
have acquired the parasites, Geiman 22 has reviewed 
tne advances in research and their application to 
the malaria problems facing the entire world as a 
result of this war. On the return of these soldiers to 
*he United States and to their homes or to hospitals, 
there is danger of spreading the disease to civilians, 
the danger of introducing malaria to Massachu- 
setts, 2 ^ to New York, 24 to other parts of the United 
‘ ta .tes 2a and to Australia, 26 in fact to almost any 
region where anophclines arc known to exist, 57 has 
cen pointed out by numerous authors. 


Through a program entitled “Malaria Control in 
War Areas,” the United States Public Health Serv- 
ice 28 has been conducting a project designed to con- 
trol breeding of disease-bearing Anopheles mos- 
quitoes and to reduce potential malaria transmission 
in extracantonment zones of military establish- 
ments and in essential war industries. Up to 1943, 
the vast majority of this work was limited to the 
area south of the Mason and Dixon Line. Recently, 
as a result of surveys of mosquitoes made in the 
vicinity of certain military establishments in 
.Massachusetts, the program has extended its activ- 
ity into New England. 23 This organization 30 is giving 
special attention to areas adjacent to Army general 
hospitals where casualties from malarious areas may 
be quartered. Some of these hospitals are assisted 
by active control measures, others are undergoing 
entomologic surveillance, and in some, surveys have 
been completed. Similarly, prisoner-of-war camps 
are being surveyed and in some instances assisted 
with malaria-control programs. Thus far, only 
entomologic surveys have been made in and 
about military establishments in Massachusetts. In 
several instances, however, control measures have 
been instituted in military establishments against 
mosquitoes primarily as pests. 

The Massachusetts Department of Public Health 
and the Reclamation Board 31 have been co-operating 
with the armed forces and with the control program 
of the United States Public Health Service described 
above in making surveys of the extracantonment 
areas of military establishments in this state. Thus 
far, the expenditure of money for mosquito control 
in Massachusetts has been directed at the nuisance 
and pest angle and not specifically against vectors 
of disease. As yet, in Massachusetts, no funds have 
been expended specifically against the anophclines. 
Data, however, are being assembled to enable 
efficient control measures against anophelincs as 
soon as a need for these develop. In one instance 
the personnel of the Massachusetts Reclamation 
Board have been active in instructing a large num- 
ber of troops in mosquito-control measures so that 
they in turn may become proficient in applying 
these measures against Anopheles when they go 
abroad into zones where malaria is prevalent 

The reintroduction of malaria into Massachusetts 
may come from three sources. The first of these is the 
presence of carriers of the usual strains in large num- 
bers, thereby giving rise to cases in the immediate 
vicinity. If patients are properly treated and are 
kept under screens, especially after dusk, this danger 
can be reduced to a minimum, especially when com- 
bined with measures designed to reduce the anoph- 
clines below the level necessary for endemicity. 
Any such outbreak will be temporary and limited in 
geographical area, since the factors that are respon- 
sible for tlic eradication of malaria arc still in opera- 
tion and will again eradicate the disease. The second 
source is new species of mosquitoes that arc better 
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vectors, which may be brought by airplanes and ships 
and thereby enhance the spread of the disease. The 
classic illustration is the introduction of Anoph. 
gambia from Africa to Brazil and the subsequent 
epidemic of malaria. 32, 33 More recently, Anoph. 
albimanus was discovered in an area adjacent to a 
Florida airport 28 ; since this species is not native to 
Florida, there is only one explanation for its presence 
near the airport. Active disinsectization of all air- 
planes and ships from malarious areas is the only 
sure safeguard against bringing new vectors into 
Massachusetts. The third source comprises new 
species or strains of malarial parasites introduced 
either by human carriers or by mosquito vectors. 
Such a plasmodium, if it finds a more efficient vector, 
may create a serious outbreak. 

Malaria Control 

Adequate control of malaria must be based on one 
or more of the following procedures: control of 
mosquito vectors; protection from the bites of in- 
fected mosquitoes; immunization of susceptible 
persons; removal of sources of infection of mos- 
quito vectors b} r isolation of cases or treatment of 
carriers; and prevention of entry of mosquito vectors 
and possible sources of infection into areas as yet 
unaffected by the disease. 

Mosquito control. Certain conditions are neces- 
sary before a mosquito-borne disease can become 
epidemic or reach a high endemic index. One of 
these conditions is the existence of a numerical 
relation between the hosts, vectors and susceptible 
persons. When this relation is upset by a reduction 
of the number of vectors, the disease ceases to be 
epidemic and rapidly declines, either arithmetically 
or geometrically, depending on the interrelation 
of many factors. It becomes apparent that a moder- 
ate reduction in the number of mosquitoes below 
the critical level will markedly reduce the preva- 
lence of the disease in an area where there are many 
immune persons, but in a region with many sus- 
ceptible persons the reduction below the critical 
level must be much greater. This concept was 
developed by Ross , 34 who applied it to malaria. 
Carter 35 and Gorgas 30 applied it to yellow fever. 

The bionomics of mosquitoes 37 are such that con- 
trol measures must be designed to eliminate or con- 
trol the larvae or the adults. The measures that are 
most effective in any area depend on the local fac- 
tors and on the species of mosquitoes concerned. 
It is impractical and uneconomical to attempt to 
control all mosquitoes. The control measures must 
be directed against the species that it is desired to 
reduce below the critical level. Therefore, in order 
to ensure effective control measures, it is important 
to understand the bionomics, breeding habits, 
seasonal and geographical distribution and iden- 
tification 38 of the species that are concerned with 
the transmission of the disease. Since local circum- 
stances vary, it is necessary that a mosquito surve }' 39 


be made before control measures are introduced - 
into a new area for the purpose of controlling ■ 
mosquito-borne disease. Even in controlling mos- 
quitoes as a nuisance, it is necessary to determine 
their bionomics before an economical and efficient 
nuisance control can be expected. 

Protection from mosquitoes. Effective protection ' 
from the bites of mosquitoes can be accomplish 
only under extremely limited conditions, especial 
in combat . 40 Screening and avoidance of unneci 
sary exposure are the most effective methods. Spra 
ing in houses, and out-of-doors, the application 
mosquito repellents and the killing of adult mi 
quitoes are adjuvants. For this method to be coi 
pletely effective, man would necessarily have to 
main behind screens at all times. Since this is 
practical impossibility , 41 protection against mi 
quito bites is only partial. 

Immunization of susceptible persons. There is 
specific immunization against malaria. The si 
pressive treatment with quinine or atabrin is an 
tempt to destroy or suppress the multiplicati 
of the plasmodium as soon as it is introduced u 
the blood stream. These drugs merely act as si 
pressives and not as prophylactics, and are i 
recommended for residents in Massachusetts. A 
brin 42 is about as effective as quinine 43 in prevent 
clinical attacks of the disease, and both drugs 41 
being used in combat areas. Plasmoquin 40 has 
proved valuable as a suppressive and is not recc 
mended for prophylactic use. The development 
a good prophylactic against malaria would be i 
of medicine’s greatest gifts to humanity. 

Removal of human sources of infection. Remo 
of human sources of infection is effective only t 
limited extent. Patients with the disease or gai 
tocyte carriers, with the infecting agent in the 
culatory blood, may act as foci of infection for t 
tors, and are usually the foci of outbreaks of 
disease in new areas. It is therefore sound prev 
tive medicine to isolate these persons in mosqu 
proof quarters. 

Prevention of entry into new areas. Malarial 
tients entering the country from abroad should 
maintained under observation at least three we 
after the stopping of suppressive treatment v 
atabrin or quinine, since most cases develop syi 
toms by that time. The patients should recc 
adequate therapy in screened quarters , 42 and a 
discharge from the hospital must be followed 
in order to detect recurrences adequately. I n 1 
way, most of these patients will be rendered n 
infectious to mosquitoes and will not act as foe 
local outbreaks. 

Airplanes must be adequately treated to P reV 
the importation of infected mosquitoes. With 
increase of speed of travel, many planes may tra 
port patients from one continent to another wit 
the incubation period of disease. Mew quarant 
regulations and procedures to protect the Nat 


ol 250 No 12 


MALAR! \ — GETTING 


3^7 


cirom malaria and other infectious disease must be 
•developed and implemented m the near future 

Conclusion 

Three factors are necessary for the continued 
existence of malaria in any area 46 These are game- 
^tocyte earners, which are entering Massachusetts 
jn increasingly larger numbers, chiefly as servicemen 
and prisoners of war, certain species of Anopheles 
mosquitoes that can transmit the disease, and 
susceptible persons who can be infected 

The prevention of malaria in the future and its 
^control in Massachusetts can be achieved b> two 
methods The first is the prevention of the infection 
of Massachusetts mosquitoes b) gametoc>te car- 
jriers who maj act as the source of the epidemic, 
through adequate treatment and screening of pa- 
tients This method, however, is not entirely 
dependable, since it is impossible to ascertain which 
asymptomatic persons are gametocyte carriers, and 
tests that could determine the presence of game- 
tocytes in the blood of all persons who enter the 
Commonwealth are both difficult to perform and 
enforce 

The second and most practical method of con- 
trolling malaria is by an attach on the mosquito 
vectors Such an attack, however, must be based 
on accurate knowledge of the distribution of the 
vectors The recording of data on the seasonal 
prevalence and geographic distribution of the mos- 
quito vectors of malaria is one of the accomplish- 
ments of the mosquito survey, 47 conducted by the 
Massachusetts Department of Public Health in 
1939 The United States Public Health Service, 57 
assisted b> state and military agencies, is making 
detailed surveys of extracantonment areas of 
military establishments where malaria patients are 
likely to be hospitalized 

Should there be any evidence of spread, mos- 
quito-control measures must be directed against 
those mosquitoes that are carriers of disease, the 
number of vectors thus being lowered to a number 
that is insufficient either to maintain the existence 
of malaria or to permit its introduction 

It is unlikely that malaria will again become en- 
demic m Massachusetts as a result of this war 
Sporadic cases may occur, but any larger outbreak 
J'dl probably be short-lived and geographically 
limited Under proper safeguards, Massachusetts 
and most of New England are relativ el> safe from 
any extensive epidemic of malaria 
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CASE 30121 
Presentation of Case 

A forty-seven-year-old housewife entered the 
hospital because of pain in the lower back. 

The patient had been in apparent good health 
until one year prior to entry, when, following a cold, 
she developed a burning pain over the sacrum and 
lower back. Similar attacks recurred and apparently 
progressed in severity. Recently the attacks had 
lasted for three or four days and had forced her to 
remain in bed. She felt that she was never free of 
pain, although it rarely kept her awake. During 
acute attacks, hot packs and aspirin gave relief. 
About eight months before admission she noticed 
that the pain radiated to both legs. This was brought 
on chiefly by sitting for some time and then try- 
ing to stand up. She was unable to lift her legs, 
and attempts to move the thighs brought sharp 
shooting muscle pains, radiating from hip to knee. 
At the sanfie time she noted a dull aching pain in the 
thigh muscles at intervals of about a month, which 
lasted three to five days. About one month before 
admission she developed a feeling of fullness and 
pressing down in the rectum, which was especially 
noticeable after sitting for some time. Bowel move- 
ments did not relieve the sensation. She had had a 
three-day episode of watery diarrhea with a small 
amount of blood. She had had night sweats for one 
year, which were said to be due to the onset of 
the menopause. 

Nine years before entry it was discovered that 
the patient’s serum gave a positive serologic test for 
syphilis; the spinal fluid was negative. She re- 
ceived antisyphilitic treatment for several weeks 
at that time, and a full course of treatment seven 
years later. One year before admission she had a 
left radical mastectomy for scirrhous carcinoma 
with axillary metastases, which was followed by 
x-ray treatment. 

Physical examination showed a well-developed, 
fairly well-nourished woman in no distress. The 
incision over the left breast was well healed, and 
no evidence of recurrence could be found. The 
lungs were negative except for a few moist rales at 
the left base. The heart v T as normal. The abdomen 

*On leave of absence. 


was protuberant. There was increased lumbar 
lordosis. The posterior superior iliac spines were 
above the anterior superior iliac spines. Examina- 
tion on standing showed full spinal motion; on 
flexion and extension from a flexed position, con- 
siderable pain was present about the sacrum. There 
was joint tenderness over the coccyx, over the 
sacroiliac joints posteriorly and along the attach- 
ments of the erector spinae muscles to the sacrum. 
In the sitting position passive movement of the 
spine was normal. Straight leg raising was 60 5 
bilaterally, with stretching of the hamstrings. 
Rectal examination showed tenderness over the 
coccyx. Neurologic examination was negative. 

The blood pressure was 140 systolic, 100 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a white-cell 
count of 7700. The hemoglobin was 75 per cent. 
The urine was negative. Blood Hinton and Wasser- 
mann tests were negative. The blood sedimentation 
rate was 5 mm. in fifteen minutes, 38 mm. in thirty 
minutes, 49 mm. in forty-five minutes and 51 mm. 
in sixty minutes. A blood calcium was 11.1 mg- 
per 100 cc., the phosphate 4.7 mg., and the alkaline 
phosphatase 8.8 Bodansky units. Two lumbar 
punctures gave clear fluid with total protein of 
53 mg. per 100 cc., a gold-sol curve of 0010000000 
and a negative Wassermann reaction. 

Xr-ray examination of the chest showed some 
scarring in the right upper lung field but was other- 
wise negative. The heart and mediastinum were 
slightly displaced to the right. Plain and specia 
films of the lower spine revealed an area of rare- 
faction in the upper margin of the right sacroiliac 
joint that was surrounded by dense bone (Fig. 0- 
There was no evidence of disease in the lumbar 
vertebras or pelvis. A barium enema was negative. 

The aches and pains in the thighs continue • 
There was considerable weakness. On the four- 
teenth hospital day the patient developed a slig 1 
sore throat and a feeling of exhaustion. The tem 
perature was 102°F. Rales were heard in the le 1 
base, with increased bronchophony. The white 
cell count was 21,300. Throat culture yielded < 
beta-hemolytic streptococcus.' She was given mtra 
venous fluids and recovered completely from t *> 
infection. 

On the thirty-fifth hospital day an operation wa 
performed. 

Differential Diagnosis 

Dr. Thomas J. Anglem: May I see the x-ray filrn s 

Dr. Laurence L. Robbins: This is the rathe 
sharply circumscribed area of rarefaction with dens' 
margins that was described. Other than that 1 dl 
not believe there is anything definite. These ar ea 
of calcification are within the abdomen. Abou 
the only thing that is at all suspicious is some q ucS 
tionable decalcification in the sacral region. 
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Dr Anglem* Can you tell me more about the 
ature of the radiating pain that extended down 
le thighs? Was it sciatic m distribution 5 
Dr John Reidy At times she did have a radiat- 
tg sciatic pain In the examinations before ad- 
mission to the hospital the pain had been of that 
ascription, but it subsided, particularly after rest 
i the hospital 

Dr Anglem We have as the essential features 
r this case a history of pain m the lower back and 


slight sore throat Trom this she appears to have 
made a good recovery 

The whole picture is complicated by the fact that 
the patient is known to have had syphilis in the 
past, carcinoma of the breast one year before, and 
x ray ev idence of old pulmonary tuberculosis 

The findings of possible significance are pam re- 
ferred to the sacral and lower lumbar areas on 
motion and tenderness on palpation of the sacrum, 
the coccy x and the regions of the insertion of the 



Figure 1 Roentgenogram Shoeing the Area of Rarefaction tn the Right Ilium 


‘crum of one year’s duration, with the develop- 
ment four months later of a radicular type of pain 
‘dialing into the lower extremities The pain ap- 
sars to have been continuous, with recurring super- 
posed acute exacerbations of acute pain Severe 
looting pams were induced by lifting the legs 
' nc month before admission the patient developed 
feeling of pressure referred to the rectum that 
as not relieved by evacuation She had one episode 
‘ diarrhea with blood in the stools, which lasted 
n three day s She had had night sweats for one 
car > which were ascribed to the menopause but 
*ay have arisen on some other basis 
After admission the patient developed a rcspira- 
ir Y infection associated with weakness and ex- 
action This is described as a slight sore throat, 
ut the constitutional symptoms seemed to have 
CCli severer than those one would expect from a 


erector spinae muscles Also of considerable sig- 
nificance in a negative way is the absence of neuro- 
logic signs The increased sedimentation time and 
the slight increase in alkaline phosphatase may be 
of significance, but they are not diagnostic The 
increased spinal-fluid protein 1 believe to be of con- 
siderable significance The x-ray findings may be 
independent of or related to the patient’s present 
illness 

The symptom complex that this patient presents 
— pam m the lower back associated with radiation 
of pam of the radicular type into the lower ex- 
tremities — is characteristic of a space-occupying 
lesion in the spinal canal involving the lower spinal 
nerve roots Such a space-occupying lesion may' 
arise from a variety of causes Syphilis should be 
mentioned because of the patients past history 
It is, however, an uncommon cause of this type of 
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pain, and since the recent blood and spinal-fluid 
Wassermann reactions were negative, I believe we 
can disregard it. 

Is there a chest film? The description of the film 
in the history suggests healed tuberculosis. 

Dr. Robbins: There is evidence of old tuber- 
culosis. 

Dr. Anglem: But no sign of activity? 

Dr. Robbins: Nothing I can be sure of. 

Dr. Anglem: Tuberculosis may produce symp- 
toms of this type when there is tuberculous in- 
volvement of the lower lumbar vertebral bodies 
with extension of tuberculous granulation tissue 
into the region of the spinal roots. There is, how- 
ever, no evidence of such involvement in the lumbar 
vertebras. to support this diagnosis. 

The symptoms that this patient presented fre- 
quently arise on the basis of a protruded inter- 
vertebral disk. The story is characteristic except 
in certain minor respects — the absence of pares- 
thesia and of any disturbance of the reflexes, which, 
however, are not essential for that diagnosis. 

The onset is said to have followed a “cold.” This 
cold may have been a nasopharyngitis, which is 
a not uncommon primary focus from which osteomye- 
litis develops. A low-grade osteomyelitis of the 
lumbar vertebras could produce the symptoms of 
which this patient complained, through formation 
of an abscess extending into the epidural space. 
The x-ray films, however, show no evidence of such 
a disturbance of the lumbar vertebras. 

I find it difficult to relate the area shown by x-ray 
in the region of the right sacroiliac joint to this 
patient’s symptoms. It does not have the usual 
features of metastatic cancer, and in view of its 
unilateral position and its circumscribed character, 
I do not believe that it is possible to account for the 
patient’s bilateral symptoms on this basis. I believe 
we can safely disregard it. 

A primary or metastatic tumor involving the 
cauda equina must be. considered. Against a 
primary tumor are the relatively slow progress of 
the disease and the complete absence of definite 
neurologic signs after the duration of a full year. 
The same argument may be offered against a diag- 
nosis of metastatic tumor. If she had had metastatic 
disease involving the cauda equina, originating 
from the breast carcinoma, I should expect it to 
have progressed more than it had in the course of a 
year and to have shown evidence of bone destruc- 
tion by that time. Considering these various pos- 
sibilities it seems to me that the basis of this pa- 
tient’s complaint was independent of the other 
diseases of which we have previous knowledge; 
hence, I believe that she probably had a protruded 
intervertebral disk. 

Dr. Benjamin Castleman: Would you like to 
express an opinion, Dr. Smith-Petersen ? 

Dr. Marius N. Smith-Petersen: I know the 
diagnosis. I, too, belittled the presence of the area 


in the posterior iliac crest. I thought that the 
changes seen in the x-ray film were due to surface 
changes, which often give an area of increased den- 
sity surrounding an area of decreased density, hot 
I was willing that the biopsy should be performed. 

Dr. Paul Zamecnik: When axillary metastases 
are found, what are the statistics on finding further 
metastases? I have an impression that they ate 
rather high. 

Dr. Castleman: The prognosis is poor in <5 
per cent of the cases. 

Dr. Anglem: I considered another possibility 
ofeteoid osteoma, based on the description and th< 
appearance of the lesion in the sacroiliac area, but] 
did not see how the other symptoms could bi 
explained on that basis. 

Dr. Carroll B. Larson: We explored the sacra 
iliac region for the lesion that was seen by x-ray 
and we came down on an absolutely circumscribe! 
area, as shown in the x-ray. A cross section of thi 
area revealed a cellular-appearing homogeneou 
pinkish-gray material. I could make nothing ou 
of it grossly. We excised the lesion entirely, an 
in so doing we uncovered a portion of the sacral sid 
of the sacroiliac joint, including the cartilage. Tb 
trabeculation in the anterior body of the sacrui 
appeared abnormal. I cannot tell why, but it ju: 
did not look right, so I scooped out some of tl 
material, which was very friable, and sent it as 
separate and distinct specimen from the lesrc 
in the ilium. 

Clinical Diagnosis 

Osteochondroma of ilium. 

Dr. Anglem’s Diagnosis 

Protruded intervertebral disk. 

Anatomical Diagnoses 

Metastatic carcinoma of sacroiliac region. 

Fibrous dysplasia of ilium. 

Pathological Discussion 

Dr. Castleman: The microscopic examinati 
of the material scooped out of the sacrum show 
metastatic carcinoma. The well-circumscribed lest 
in the ilium proved to be an area of fibrous dyspla- 
completely surrounded by metastatic cancer, b 
there was no carcinoma within the cyst-like an 
The cancer, therefore, was not seen on the x-r 
film. 


CASE 30122 

Presentation of Case 

A sixty-nine-year-old woman was admitted 
the hospital for study. 

The patient was rather confused and unable 
give an accurate history. She had had rheuma 
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f TV'er as a child. Thirteen years before entry she 
ad an episode of jaundice relieved by the removal 
f the gall bladder, which was said to have con- 
fined stones. Five years prior to entry, she had 
ain in the right Rank radiating to the groin, noc- 
iria, urgency, frequency, dysuria and pyuria. These 
ontinued off and on, and she was told that she 
ad gravel in the urine. Two or three years before 
dmission she was found to have an enlarged spleen 
nd anemia; she subsequently had frequent attacks 
f anorexia, nausea without vomiting, gas and 
bdominal discomfort. One and a half years before 
dmission, following an automobile accident, she 
eveloped intermittent attacks of dizziness, ver- 
igo, tinnitus, headache, diplopia, soreness of 
be neck and tremors. One year before entry she 
ad epistaxis on several occasions, but had had 
one since. During the eight months preceding 
dmission she had had frequent loose, dark, watery 
tools, which had recently become normal following 
he use of Peptobismol. She had had ankle edema 
nd dyspnea on exertion for several years, but 
hese had increased in severity during the last few 
months before entry, and she developed occasional 
'recordial pain on exertion. During this period 
he had considerable pain and stiffness in the back, 
ight leg and both arms, and occasionally in the 
hest. She had lost about 40 pounds of weight over 

period of years. 

She had had several admissions to the Massachu- 
etts Eye and Ear Infirmary for sinus trouble, 
'‘•lateral cataracts and other eye troubles. 

Physical examination showed a well-developed, 
ather obese woman in no distress. There was no 
enlargement of the lymph nodes. She was eden- 
ulous. The tongue was smooth. The left half of 
he diaphragm was elevated. The lungs were clear. 
I’he left border of cardiac dullness was 12.5 cm. 


white-cell count was 2200, with 64 per cent neutro- 
phils, 32 per cent lymphocytes and 4 per cent 
monocytes. The platelets were diminished in num- 
ber, and the red cells were hypochromic. The urine 
was cloudy, with a pH of 7.5 and a specific gravity 
of 1.012. There was a + test for albumin, and 1 
or 2 red cells per high-power field in the sediment. 
The stools were guaiac negative. The nonprotein 
nitrogen was 10 mg. per 100 cc., the blood calcium 
10.1 mg., and the phosphorus 1.6 mg. The phos- 
phatase was 4.1 Bodansky units. A blood Hinton 
test was negative. The blood protein was 6.6 gm. 
per 100 cc., the albumin being 3.4 gm. and the 
globulin 3.2 gm. The van den Bergh test was 
normal. 

X-ray examination showed the heart to be en- 
larged to the left. There was some fullness in the 
region of the left auricle. The lung roots and fields 
were not unusual. A large mass was seen in the 
left abdomen; this was separated from the kidney 
but not distinguishable from the spleen. The left 
kidney was somewhat larger than usual. There was 
an opacity in the right upper quadrant the nature 
of which could not be determined. There were 
hypertrophic changes in the spine. 

X-ray films of the skull were not remarkable. A 
barium enema revealed normal filling of the colon. 
The splenic flexure was displaced anteriorly by an 
enlarged spleen. A gastrointestinal series was nega- 
tive except for several longitudinal varices in the 
lower esophagus. An intravenous pyelogram was 
somewhat unsatisfactory because of the previous 
barium. No definite stones could be seen, and ex- 
cept for a slightly low position of the left kidney, 
no evidence of disease of the urinary tract was 
observed. 

After the first day or two, the patient complained 
of pain and burning on urination. The urine was 


rom the midline in the fifth space. The sounds 
jere regular except for occasional extrasystoles. 
' loud harsh systolic murmur was heard at both 
he apex and the base, but chiefly in the aortic area. 
^ mitral diastolic murmur was also heard by one 
•bserver. The aortic second sound was greater 
han the pulmonic. The abdomen was protuberant 
•nd diffusely tender. A large mass was present in 
he region of the spleen, extending anteriorly to 
he midline and five fingerbreadths below the costal 
•jargin. The mass was smooth, movable, ballot- 
|h!e and tender, and moved with respirations, 
•here was some tenderness in the left costovertebral 
•ftgle. Pitting edema of the ankles and sacrum 


■''as present. Neurologic examination was normal 
-xccpt for diminished vibration sense in the left leg 
^ absent ankle jerks. 

ru C ^°°d pressure was 146 systolic, 90 diastolic. 

temperature was 9S.6°F., the pulse 80, and 
the respirations 20. 

Examination of the blood showed a red-cell count 
^ ^ >680,000, with 64 per cent hemoglobin. The 


found to contain innumerable white cells. A cul- 
ture gave many colonies of colon bacilli. On the 
eighth day she was given 4.5 gm. of sulfadiazine, 
followed by 2 gm. daily for the next three days, 
at the end of which time the urine had cleared up 
considerably. The white-cell count was 1800, with 
65 per cent polymorphonuclears, 27 per cent lympho- 
cytes, 6 per cent monocytes and 2 per cent eosino- 
phils. The platelets were still decreased in number. 
The hemoglobin was 7.5 gm. per 100 cc. On the 
fifteenth day a cephalin flocculation test was 
++++ in twenty-four hours and + + + -H In 
forty-eight hours. The prothrombin time was 28 
seconds (normal, 18 seconds). The hematocrit was 
34 per cent. There was 60 per cent retention of 
bromsulfalein at the end of forty-five minutes. 

The patient was given intramuscular injections 
of liver extract, 15 units daily. On the eighteenth 
day she had a severe shaking chill with a fever of 
101°F. In the next two days she had colicky pain 
in the right costovertebral angle and flank. She 
was nauseated but did not vomit. Examination 
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showed extreme tenderness in the right-costo- 
vertebrai angle and flank. One urine examination 
gave a -j- + test for albumin, with a specific gravity 
of 1.010 and innumerable red cells. An examina- 
tion on the following day showed large numbers of 
white cells. 

On the twenty-first day the patient had a chill 
with elevation of temperature to 106.4°F. A blood 
culture yielded colon bacilli in both flasks. The 
white-cell count was 1500, and the red-cell count 
3,190,000 with 7.5 gm. of hemoglobin. She was 
given a transfusion of 500 cc. of blood, followed by 
sulfadiazine for the next two days. The tempera- 
ture remained elevated, and the pulse became 
irregular, rapid and of poor quality. There were 
basal rales. She was given 4 cc. of Cedilanid in- 
travenously, and intravenous saline in glucose and 
sodium sulfadiazine, but died on the twenty-third 
hospital day. 

Differential Diagnosis 

Dr. Chester M. Jones: One of the things that 
impresses me is that more and more at these con- 
ferences we are getting patients farther along in, 
life, thus increasing the necessity for a multiplicity 
of diagnoses. Many different things happened to 
this woman that ought to be remembered in the 
subsequent events. She had had rheumatic fever, 
jaundice, gallstones, renal colic, an enlarged spleen 
and anemia. There is also a good description 
of the symptoms of a subdural hematoma. One 
year before entry she had epistaxis on several occa- 
sions, which is just one more item that adds to the 
confusion of the story. She had had loose stools, 
which possibly were tarry, and finally, symptoms 
of pericardial pain, exertional dyspnea and pain in 
the extremities and chest. The cataracts and other 
eye troubles are further evidence of degenerative 
disease. 

It seems to me that with this clinical story it is 
simply a question of adding up the facts and pre- 
senting them as probabilities. I do not see any 
reason for assuming that there was some rare con- 
dition. She had had rheumatic fever and presented 
the physical signs that are consistent with old, 
healed mitral stenosis. She is said to have had a 
mid-diastolic murmur, which is characteristic of 
this condition. 

Dr. Paul D. White: What about the aortic 
valve? 

Dr. Jones: She could have an old rheumatic in- 
volvement of the aortic valve as well. There is no 
story of a thrill, transmission of that murmur or a 
wide pulse pressure. 

According to her testimony she had gallstones, 
which gallstones were removed, and she had jaun- 
dice in one of the attacks preceding operation. At 
entry', the x-ray studies are said to have shown a 
homogeneous mass in the right upper quadrant 
whose nature could not be determined. I cannot 


do any better than to guess that that might co:- 
ceivably have been a gallstone that was still in the 
common duct. The most that I can say is that sk X 
had had gall bladder disease in the past— gall- X 
stones and jaundice — and had the makings o! 
chronic intrahepatic disease because of the per. X 
sisting attacks. .4 

There is a perfectly good story of renal stones, 
and there is no reason to think that the patient did j 
not have them. She had pain in the right Bank q 
radiating to the groin, nocturia, frequency, urgency „ 
and pyuria. There was evidence of urinary-tract , 
disease during her stay in the hospital, in that she 
had pain and tenderness in the right costovertebral 
angle, right pleural pain, a shaking chill, and urine e 
that contained on one occasion red cells and on y 
another pus. There were colon bacilli in the urine, ,, 
and it is not unreasonable to think she had a urinaiy- \ 
tract infection arising from gravel or stone in the , 
right kidney, which could logically explain the signs : 
and symptoms she showed in the hospital. Whether , 
the hematuria was due to an intrarenal tumor is a , 
matter of pure speculation. , 

She was said to have had an enlarged spleen and* 
anemia three years before she came in, and I see no 
reason to doubt that — in other words, she may 
have had so-called “Banti’s disease” as a result of 
thrombosis of the splenic vein. There is, however, 
no episode to suggest such a diagnosis. The finding 
of Banti’s disease in a person of her age is unusual 
Therefore, it seems to me wiser to admit that she 
had something more than involvement of the splenic 
vein, in which case one wonders about intrahepatic 
disease — cirrhosis of the liver with splenic en- 
largement. We know that she had esophageal 
varices by x-ray and also leukopenia, findings 
that go with any chronic serious intrahepatic lesion 
even when the disease is relatively quiescent, 
splenic tumor fits in with chronic liver disease, ao 
varices can be associated with portal hypertension 
rather than with thrombosis of the splenic vein. 
On the basis of the laboratory findings we know that , 
there was a serious intrahepatic complication: t e 
cephalin flocculation test was + + ++> there was 
marked dye retention and the prothrombin time 
was increased. 

The attack of dizziness and vertigo, a year an 3 , 
half before admission, following the automo_ ie 
accident, makes me wonder if she had concussion 
and a subdural hematoma. At any rate these symp- 
toms date from the accident. The nosebleeds may 
have been due to focal venous engorgement or she 
may have had marked hypertension, which she j 
not have on arrival at the hospital. One won 
have to guess rather than state that she had hyP er ' 
tension. The dark watery stools I cannot expi 3in > 
unless one wants to say that she was bleeding h° lU 
esophageal varices. _ . ‘ 

The patient had precordial pain on exertion, an e 
edema, dyspnea and shortness of breath, and itseems 
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easonable to suppose that they were cardiac in 
>rigin. She was sixty-nine years old when she de- 
veloped the symptoms, and they appear to have 
>een associated with a degenerative process — 
lamely, arteriosclerotic disease involving the coro- 
nary vessels as well as other vessels in the body. She 
jrobably had arteriosclerotic disease in addition 

0 the old mitral lesion. 

The pain and stiffness in the back, right leg and 
) 0 th arms and the pain in the chest are general 
:orrtpIications that occur in any older patient who 
s “aching all over.” She undoubtedly had de- 
generative changes in the bones, and I assume that 
ihe had hypertrophic arthritis. That could explain 
he aches and pains that she noted from time to time. 
The loss of 40 pounds of weight over a period of 
'ears, and not just during the year prior to admis- 
sion, I tie in with generalized arteriosclerosis, chronic 
ntrahepatic splenic disease and possibly inadequate 
liet, along with some degree of heart failure. She 
iad a smooth tongue, diminished vibration sense 
md absent ankle jerks. If these findings are correct, 
:hey are consistent with vitamin deficiency. 

The elevation of the diaphragm on the left can 
se explained by the enlarged spleen. The heart 
■vas enlarged to the left. As I have already men- 
tioned, there was a systolic murmur at the base and 

1 diastolic murmur characteristic of mitral disease 
at the apex. I suppose that might be an Austin- 
Flint murmur, but I am inclined to doubt it. 

The white-cell counts were consistently low. That 
is consistent with the chronic intrahepatic disease 
and splenic enlargement, sometimes called "Banti’s 
disease,” although I think that the term should be 
reserved for those cases that have primary disease 
in the spleen rather than in the liver. The red cells 
were hypochromic, a fact consistent with bleeding 
from the gastrointestinal tract. The nonprotein 
nitrogen was low, and there was fixation of the 
specific gravity of the urine — 1.010 to 1.012. 
Undoubtedly there was renal involvement of a 
degenerative nature, possibly with infection. On 
the other hand, a low nonprotein nitrogen is con- 
sistent with serious liver disease. The albumin- 
globulin ratio was approximately 1.0, also suggest- 
ln g liver disease. The spleen was enlarged both by 
physical examination and by x-ray. I should like 
to look at the films. Did any of them show a 
Gallstone or a large mass in the right upper 

quadrant? 

Dr. Milford Schulz: This shadow probably 
represents a calculus in the lower pole of the kidney. 

Dr. Jones: Then I withdraw the remark about 
Gallstones. This picture is quite different and 
should have been mentioned in .the original descrip- 
tion of the x-ray findings. 

Dr* Joseph Ann: Is the left kidney enlarged? 

Dr. Schulz: Both kidneys are good sized, and I 

° not see any real deformity of the calyxes. All 
1 bones of the pelvis and spine seem to be intact. 


The evidence of mitral disease apparently was 
more prominent when observed ffuoroscopically 
than is shown on the film. 1 

The films of the gastrointestinal tract show ’an 
essentially normal stomach, but in the esophagus 
there are definite varices. I assume that the films of 
the skull were taken because of the previous head 
injury or possibly for examination 'of the bones. 

Dr. Jones: From these films it seems to me that 
there is no reason to change any of the possibilities 
except to add one as a probability rather than a 
possibility. I agree with Dr. Aub that the left 
kidney looks enlarged. 

What happened in the hospital is of interest. The 
patient had an episode of right-sided renal pain with 
costovertebral tenderness, and 1 assume that she 
probably had a calculus, with resulting blood in the 
urine, fever and chills. Because of that fact it seems 
reasonable that the shadow in the region of the right 
kidney is consistent with stone. Is that not correct, 
Dr. Schulz? 

Dr. Schulz: Yes; it seems to be in the lower calyx. 

Dr. Jones: The patient had a story of previous 
renal colic, probably with infection. We know that 
she eventually developed terminal sepsis and that 
colon bacilli were found in the urine. 

What are the conditions to be found . in this 
woman? I think that she had old rheumatic heart 
disease with mitral involvement, and probably 
generalized arteriosclerosis with involvement of the 
heart. It is quite possible that arteriosclerotic heart 
disease rather than rheumatic heart disease was 
of more importance in relation to the heart failure 
and precordial pain on exertion. She had degenera- 
tive changes in the spine. She probably had cir- 
rhosis of the liver with a relatively small liver and 
an enlarged spleen and resulting portal hyper- 
tension and esophageal varices. She did not have 
a primary hepatoma on top of the cirrhosis. I do 
not see how one can avoid the evidence of real in- 
terference with hepatic function and I do not believe 
it was entirely on the basis of cardiac failure. She 
undoubtedly had some changes in the right kidney, 
probably pyelonephritis as well as arteriosclerotic 
changes. I do not know the cause of the apparent 
renal enlargement on the left. There was no 
hydronephrosis. The ureter was not noted to be 
enlarged, and on the x-ray films its shadow appears 
to be normal. Is that correct, Dr. Colby? 

Dr. Fletcher H. Colbv: From here the renal out- 
line appears to be fairly large but not irregular. 
There is no depression of the calyxes that I can see. 

I do not believe that there was a renal tumor. 

Dr. Jones: To say that she had a tumor is simply 
a guess to explain an unusual finding in the kidney. 

I think that she had right renal colic from a renal 
calculus, with resulting infection. I do not believe 
that she had gallstones. 

Dr. Aub: Could she not have some widespread 
degenerative disease, such as amyloidosis? 
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respiratory infections, and there was no significant 
difference in the average duration of illness in the two 
groups. The total number of organisms recovered in 
periodic throat cultures made in the sulfadiazine- 
treated children was not less than that in the con- 
trols. Some types of organisms were entirely un- 
affected by the drugs, whereas others were strikingly 
reduced in number, particularly the gram-negative 
cocci (Neisseria). After one month of treatment, 
however, these organisms again increased, and sulfa- 
diazine-resistant strains were encountered. Similar 
changes were noted among pneumococci. In the 
control children many types of pneumococci were 
encountered continuously throughout the study. 
In the treated group, on the other hand, the same 
multiplicity of types was noted at first but within 
a short time only two types dominated. Tests 
showed that these two types had' become sulfa- 
diazine resistant, and shortly thereafter these same 
sulfadiazine-resistant strains of pneumococci had 
spread into the throats of the control group of 
children, who were housed in the same cottage. 

The results of these investigations suggest another 
possible danger, and a serious one, from the pro- 
longed use of sulfonamide drugs in prophylaxis or 
treatment. The question is raised whether these 
drug-resistant virulent strains will eventually lead 
to infections that are difficult to manage and to con- 
trol. The development of such strains during the 
treatment of disease has already been encountered. 3 
Julianelle and Siegel correctly point out that further 
studies are needed to determine whether these 
drug-resistant strains really constitute a practical 
hazard in the prolonged use of the sulfonamides. 
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SURVIVAL OF THE FIT 

Changes in the environment, sometimes slow, 
sometimes rapid, and the adaptation of life to them, 
are being constantly demonstrated, and natural his- 
tory, so far back as discoverable records go, shows 


Mar. 23, 

that those forms of life that could not adapt tl 
selves to changes ’in their surroundings had perf 
to perish.. The sabre-tooth tiger and the masto 
once lords of the terrain over which they roar 
are known to us only through crude, prehisi 
drawings and an occasional pile of mud-encru 
bones; the giant saurians, maintaining themsf 
on the lush vegetation of the muck age, succun 
when these conditions changed, and have left u 
remember them by, only their sketetons and a 
gigantic footsteps. 

It is important to note, however, that no bio' 
order has completely disappeared from life. We 
have tigers and elephants and lizards, but of 
and varieties and characteristics suited to their 
tinued existence in the medium in which nature 
left them, so long as that medium remains suite 
them. The working theory of the survival 'of tl 
has seen to it that the correct animal was lei 
graze in its proper pasture; that a suitable t 
tation succeeded in the soil and climate best ada 
to it; that those organisms hardy enough to v 
stand the inimical forces of nature are the ultii 
survivors until, perhaps, some new influence 
require a greater refinement in the strain or 
allow' a newly originated species to flourish. 

Thus in the vegetable kingdom we find 
resistant strains of wheat and other food crops 
of flowers; blight-resistant chestnuts are appea 
after the apparent destruction of our chestnut s 
some years ago. The human race is developin: 
sistance, perhaps owing both to mass immu; 
tion and to natural selection, to many of the u 
tious diseases that have variously scourgec 
Syphilis, although still an ubiquitous plague, 
not sear as it did when it was first visited on f 
kind; tuberculosis finds fewer victims and rav 
them less fiercely than when consumption too 
toll of the last few centuries — an improvement 
is not entirely due to better hygiene and to 
finding; and measles is a relatively minor annoy 
among conditioned populations, as compared 
the havoc it can raise on virgin soil, such as exi 
on Pitcairn and among the Faroe Islanders. 

Even as we develop our immunities and our s* 
v’eapons for defense, however, our biologic ene 
adapt themselves to the new conditions with w 
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challenge them, and the battle is never entirely 
l. Even new and better chemical agents will not 
aish the last word against infectious disease, 
liable as they have proved themselves to be, for 
human body may become sensitized to them, and 
g-resistant strains of various pathogenic organ- 
s put in their appearance. Cases of pneumo- 
cal pneumonia are encountered, for example, that 
not respond to sulfonamide therapy, and the in- 
mce of gonococcal infections that are resistant to 
motherapy is appreciable. The same, no doubt, 
be true with penicillin and every other agent 
t we may develop. The struggle is unremitting. 

;dical eponym 

RtEK*s Disease (Pseudoxanthoma elasticum) 
can Darier (b. 1856), of Paris, presented a paper 
ieudoxanthoma elasticum” at the Third Inter- 
ional Dermatological Congress in London during 
?ust, 1896. A German translation of this paper, 
Dr. Turkheim, of Hamburg, appeared in the 
natshefte fur praktische Dermatologic (23:609- 

> 1896). A portion of the translation follow's: 

There is a disease of the skin, apparently of rare occur- 
:nce, with clear, unmistakable anatomic and clinical 
Hnptoms that can be termed “pseudoxanthoma elasticum.” 
This dtscase expresses itself, clinically by the formation 

> macules, plaques or yellowish papules that have great 
railarity to those of true xanthomas. 

Anatomically, the disease finds its expression in a dis- 
iption .with swelling and finally disintegration of the 
astic tissue into absolute crumbs ... On the other 
and the specific metamorphoses of xanthoma, xan- 
lomatous cells and fat granules are missing. 

R.W.B. 

1SSACHUSETTS MEDICAL SOCIETY 

mmittee to aid the 

STRICT RATIONING OFFICER 
Requests for extra rations on medical certificates 
patients* necessity, above and beyond the basis 
els to which the population as a whole has cheer- 
Y submitted, continue to come in to the local 
loning boards at a fairly steady rate. Those that 
eed certain established maximums or concerning 
ich any particular question is raised are usually 
:rred to the regional Office of Price Administra- 
1 to be passed on by the advisory medical 
pmittee. 

>omc rationing boards, such as the Brookline 
‘fd, have appointed local medical advisory com- 
■tecs; such a course, if widely followed, would 
vc t0 lighten considerably the load of the regional 
ce > especially if existing formulas -were accepted 
x s pirit of co-operation. It must be re-emphasized 
the advisory committee of the Massachusetts 
: mcal Society is desirous only of helping to apply 


the principles of food rationing in such a way that 
as little hardship as possible will be inflicted on any- 
one. Furthermore, it believes that basic rationing as it 
applies to the majority of persons carries no hardship. 

It has been possible at last to obtain reasonably 
accurate figures on the number of persons obtaining 
extra ration allowances from one large community — 
Somerville. In that city, 0.5 per cent of the popula- 
tion is receiving supplementary food allowances — 
on the whole, not a staggering proportion of the 
residents. 

The alluring diagnosis of anemia is assuming in- 
creasing prominence as a reason for the prescription 
of extra rations, especially red meats and liver. In 
reference to this situation, it must be pointed out 
that anemia is not included in the legitimate 
extra-point diseases listed by the Subcommittee on 
Medical Food Requirements of the National 
Research Council; that hematologists have ven- 
tured the opinion that iron and liver extract arc 
more effective antianemic substances than is meat; 
and that in England liver is considered too precious to 
use as food, being reserved for the preparation of liver 
extract for the treatment of hyperchromic anemia. 

Joseph Garland, Chairman 

NEW HAMPSHIRE MEDICAL SOCIETY 

DEATH 

WEISSMAN — Robert J. Weiwman, M D., of Bristol, 
died February 1. He was in his thirty-third year. 

Dr. Wetssman received his degree from the University of 
Vermont College of Medicine in .1937. He first, interned in 
Louisville, Kentucky, before setting up a practice in Rich- 
mond and Montpelier, Vermont. Dr. Wcissman had been in 
Bristol about three years. 

His widow and mother survive. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

CONSULTATION CLINICS FOR 
CRIPPLED CHILDREN 

Clinic Date Clinic Consultant 

Salem April 3 Paul W. Hugenberger 

Haverhill April 5 William T. Green 

Lowell April 7 Albert H. Brewster 

Springfield April 12 Garry deN. Hough, Jr. 

Brockton April 13 George W. Van Gorder 

Pittsfield April 17 Frank A. Slowick 

Worcester April 21 John W. O'Meara 

Fall River April 24 Eugene A. McCarthy 

Hyannis April 25 Paul L. Norton 

MISCELLANY 

WARREN TRIENNIAL PRIZE 

The Warren Triennial Prize, which was founded by the late 
Dr. J. Mason Warren in memory of his father and which 
carries an appreciable honorarium for the best dissertation, 
considered worthy of a premium, on some subject in physi- 
ology, surgery or pathology, was recently awarded by the 
General Executive Committee of the Massachusetts General 
Hospital to David G. Cogan, M.D., V. Everett Kinsey, Ph.D.» 
and Erwin O. Ilirsch, B.A., for their essay entitled 
“Physiologic Studies on the Cornea.” The paper “Studies 
on Traumatic Shock,” by Everett I. Evans, M D , received 
honorable mention. 



368 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Mar.'?* 


CORRESPONDENCE 

ATHEROSCLEROSIS 

To the Editor : How difficult the task of making plain to 
the generality of the profession the significance of retained 
cholesterol esters is going to be is indicated by the reaction 
of a brilliant man like Dr. Roger I. Lee (Geriatrics: 
The medical care of the elderly. New Eng. J. Med . 230: 
190-193, 1944) to the thesis that this agent is the cause of 
atherosclerosis. Let me say in the beginning that the term 
“atherosclerosis” is not mine. Recognition of the dis- 
tinctive character of the disease goes back to Virchow and 
Aschoff. The contradictory name atherosclerosis (literally, 
mushy hardening) goes back to Marchand. The term, is 
not limited in its application to “premature and devastating 
arteriosclerosis.” It is applied to the important form of 
arteriosclerosis that is probably responsible for at least 90 
per cent of clinical and pathologic manifestations of arterio- 
sclerosis as such. 

The sterols are evidently necessary to life since they are 
found in all living cells, animal and vegetable. Cholesterol 
is one of the most complex substances found in the animal 
body (Schoenheimer). It is so complex that we do. not know 
how it is metabolized. We do know, however, that its metab- 
olism is difficult, and that when the substance is present in 
excess it is precipitated in crystalline ester form in the tissues 
and is treated as a foreign body. It is engulfed by phagocytic 
cells and is carried in these cells into the arterial intima. The 
characteristic that differentiates atherosclerosis from other 
forms of arterial disease is the presence in its lesions of crystals 
of excess cholesterol, usually in ester form, and visible under 
polarized light. We do know that excess ester cholesterol 
is a chronic irritant comparable to silica sol. We do know 
that excess cholesterol satisfies all of Koch’s postulates as 
the cause of atherosclerosis. 

Dr. Lee makes much (or little) of the use of the rabbit for 
experimental purposes. The old criticism that the rabbit 
suffers an artificial disease because we introduce into its diet 
an animal fat to which it is not accustomed does not carry 
much weight when one remembers that much of the knowledge 
we have of human infection and immunity arose from the 
introduction into rabbits of bacteria or toxic agents to which 
they were not accustomed. It is also to be remembered that 
the rabbit synthesizes this same animal fat (cholesterol) for 
the needs of its own cells. Moreover atherosclerosis has been 
produced in chickens by adding excess cholesterol to their 
diet (Dauber, D. V., and Katz, L. N. Experimental choles- 
terol atherosclerosis in an omnivorous animal. Arch. Path. 
34:937-950, 1942). As a matter of fact the principal function 
of rabbit experimentation has been to satisfy Koch’s postu- 
lates and to clear up the modus operand": of excess choles- 
terol activities. Our basic knowledge of the causation of 
the disease is due to the study of the specific relation of 
excess cholesterol esters to the lesions of human athero- 
sclerosis, and is particularly due to the following of the disease 
sequence (Sydenham’s footsteps of disease) from beginning 
to advanced stages in some thousands of human lesions. 

Cholesterol is the forerunner of the cortical adrenal 
secretion. It is the probable source of the bile acids and the 
sex hormones. Its [degradation products include known 
carcinogens. A retained excess of cholesterol is potentially 
dangerous. There is evidence of its pathogenic action in 
the human body in addition to the causation of atherosclerosis. 
Excess cholesterol is manifestly a substance that should be 
destroyed or excreted. We are able to metabolize it in youth, 
as is shown by its removal from the ester deposits in the aorta 
in the atheromas of infancy and puberty. It is this ability 
that prevents the production of atherosclerosis in the arteries 
of youth. 

As we age we lose the power to control cholesterol. There 
is no longer a metabolism that can destroy the excess, and 
no excretory machinery that can remove it from the body. 
It remains within the body and is responsible for the pro- 
duction of the condition that led Dr. Lee to conclude: “No, 
that isn’t wear and tear; that is just rust.” Modern in- 
dustrial chemistry is demonstrating new methods to prevent 
rust. It is my expectation that modern medical methods 
no longer influenced by the “abandon hope” attitude adopted 
m so-called “modern” texts on geriatrics, will find means 
of preventing or controlling the "rust” that can kill men 
even in the twenties and thirties from coronary disease and 


can lift cardiovascular renal disease and cancer to a 
of domination of the causes of death as early as the fc 

Timothy Leas' 

784 Massachusetts Avenue 
Boston 


CANDIDATES FOR INTERNSHIPS 
To the Editor-. At a recent meeting of the War Pari 
Committee of the Massachusetts Medical Socie 
Edward A, Knowlton, of Holyoke, raised an in 
question. He asked how hospitals approved fo 
training should attempt to procure interns. 

Under the accelerated program and the 9-9-9 plai 
all medical students who are in their final year, c 
to graduate in the fall of 1944, have been appointed t 
ships that will begin about October 1 and will en 
July 1, 1945. A number of hospitals already are begi 
scrutinize, as potential intern candidates to succet 
third-year medical students, who so far have had 
than a few months’ exposure to clinical work of any s 
The Boston Interhospital Internship Commit 
decided to hold on October 16 to 19, 1944, its examin 
the next group of internships available under its juri 
This committee considers it unsound to examine : 
didates until they have completed at least three full 
medical education. Not before then can they. be 
to have had enough clinical work to be in a position 
the type of internship that they wish to undertake; 
before then can their teachers have a valid opinion co 
their ability as clinicians. 

The internship is such an important part of medic, 
tion and interns are such an essential part of hosj 
ciency that their proper selection under war condit 
most important step. Their premature appoint 
unnecessary and docs not seem sensible. 

Regis; 

3 19 Longwood Avenue 
Boston 


“HOLMES AS "A PSYCHIATRIST” 

To the Editor: My attention has been called to 
statements in the editorial Holmes os a Psychiatr 
lished in the February 3 issue of the Journal. . 

The first relates to the date of the address given bj 
before the Phi Beta Kappa Society at Harvard, 
used, 1871, was based on a statement by Obcrndo 
essay The Psychiatric Novels of Oliver ^ e JLtf 
Actually the lecture was given on June 29, 1870, a 
stated on the title page of the printed address, w 
not published until 1871. Editions were issued 
Boston and London in that year, and the address 
printed, with a new title page, in Boston in 1872. « 

The editorial stated, moreover, that the address, ' 
held from publication for more than twenty years, 
after careful revision, expansion and 'annotation m 
place, did Holmes allow it to appear in print. J 
above, this statement is entirely incorrect. The add 
printed not only once but a number of times, and af 
Holmes made no effort to suppress it himself. »» 
debted to Mr. F. Franklin Currier, the bibhogr 
Holmes, moreover, for calling attention to a state 
Holmes in a letter to a classmate: “The sale and : 
of my little book have been quite a surprise to b 
hardly expected it to pay for itself but so far it 
remarkably well.” 

The writer of the editorial misinterpreted a state 
Oberndorf, who wrote that the essay “was carefully 
expanded, and annotated before it was printed J 
from an Old Volume of Life.” This reference sho. 
been verified and not taken to mean that the add 
not published immediately after it was given. U 
moreover, is not correct in saying that the add 
“revised, expanded, and annotated” before it was 
Even in the 1883 edition of Pages from an Old I oluv. 
the article contains few revisions. , 

I am indebted to Dr. George R. Minot for ca. 
attention to these errors. 

Hexry R. Vie 

262 Beacon Street 
Boston 


( Notices on page x) 
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A CLINICAL EVALUATION OF SULFAMERAZINE* 

Donald G. Anderson, M.D.,f Charles S. Oliver, and Chester S. Keefer, M.D.§ 

BOSTON’ 


T HE purpose of this report is to present the 
results of the treatment of 278 patients with 
sulfamerazine. This sulfonamide derivative is 2- 
$ulfanilamido-4-methyl pyrimidine (sulfamethyldia- 
rine). Its chemistry has been described by Roblin, 
Williams, Winnek and English 1 and by Sprague, 
Kissinger and Lincoln. 2 In spite of the fact that pre- 
liminary studies of experimental infections in animals 
indicated that sulfamerazine is fully as active as 
sulfadiazine, it did not until recently receive the 
attention it deserved. 

From the studies of Welch, Mattis, Latven, Ben- 
son and Shiels 3 and others, 4 it became apparent that 
sulfamerazine might have certain advantages over 
sulfadiazine, provided it could be shown to be as 
effective in the treatment of infection. These advan- 
tages were the greater solubility of both sulfamcra- 
zine and its acetyl derivative than the respective 
sulfadiazines, the more rapid and more complete 
absorption of sulfamerazine from the gastro- 
intestinal tract and its slower excretion by the 
Sidneys. 

When equal doses of sulfamerazine and sulfadia- 
zine were given by mouth to normal subjects, 
Welch ct al. were able to obtain and maintain blood 
levels of sulfamerazine that were on the average more 
than double the values obtained with sulfadiazine. 
These observations naturally suggested that blood 
levels comparable to those obtained in the clinical 
use of sulfadiazine could be achieved with a consider- 
a bly reduced total dosage of sulfamerazine, and that 
fl dcquate blood levels could be maintained with a 
longer time interval between doses Finally, in view 
°f the somewhat increased solubility of sulfamera- 
zme over sulfadiazine, it was suggested that fewer 
renal complications might occur. 

In this study, the purpose was to determine the 
clinical efficiency of sulfamerazine in various infec- 
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tions, the adequate dosage schedule and the side 
reactions " 

Before presenting the results it is well to say some- 
thing about the toxicology of sulfamerazine Exten- 
sive studies of this subject by Welch et al 3 m mice, 
dogs, monkeys and chickens showed that when simi- 
lar blood concentrations are maintained, the toxic 
effects of sulfamerazine are nogreatcr than are those 
that follow the administration of sulfadiazine. Par- 
ticular importance was attached to the study of 
ncuropathologic changes in chickens These experi- 
ments showed definitely that sulfamerazine produced 
fewer lesions of the spinal cord and sciatic nerve of 
chickens than did sulfadiazine. There was therefore 
no good reason for believing that sulfamerazine is 
more toxic to the nervous system than is sulfa- 
diazine. 

Preliminary studies of toxicity in man by the same 
investigators revealed no unusual toxic reactions. 
This finding has been further supported by similar 
but more extensive studies by Clark et al 6 These 
authors, after administering sulfamerazine to 200 
patients, concluded that sulfamerazine is probably 
no more toxic than the sulfonamides now in common 
use. 

Clinical Materivl and Methods 

In the present study, sulfamerazine was adminis- 
tered to 278 patients with bacterial infections. Two 
hundred and ten of these patients were adults, and 
68 were children under twelve years of age. 

As a general rule, adults were given 2 gm. initially, 
followed by 1 gm. every eight hours thereafter. In 
children weighing 60 pounds or more, the same 
dosage was followed. In children weighing less than 
60 pounds, the initial dose was usually 0.5 gm. and 

?The following article* reporting clinical fludict of luHamerazioe have 
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the daily maintenance dose was computed on a basis 
of 0.5 gm. for each 10 pounds of body weight and 
was given in three equally divided doses at eight- 
hour intervals. In most of the cases the oral route 
was exclusively used. In a few severely ill patients, 
particularly those with meningitis, the sodium^ salt 
of sulfamerazine was given intravenously as a 5 per 
cent solution in distilled water during the early part 
of their illness. Occasional modifications of the above 
dosage schedule were necessary. Among the adult 
cases, the dosage was increased in 17 cases and 
reduced in 27. 

Daily determinations of free and total sulfamera- 
zine were performed on samples of whole blood in 
most of the cases, and at frequent intervals in the 
remainder. The method of Bratton and Marshall 6 
was used for these determinations. 

Efforts were made to keep the daily urinary out- 
put above 1200 cc. In a few cases equal quantities of 
sodium bicarbonate were given with each dose of 
sulfamerazine, but this procedure was not followed 
in the majority of cases. 

There was no fixed policy with regard to the 
duration of therapy. In general, sulfamerazine was 
continued for a period of forty-eight to ninety-six 
hours after apparent clinical recovery and the disap- 
pearance of fever. 

Clinical Results 

Pneumonia 

Eighty-nine patients were treated for pneumonia. 
In 46 of these the causative organism, as judged by 
the blood culture or sputum examination, was a 
pneumococcus, and in 4 it was a beta-hemolytic 
streptococcus; in the remaining 39 the blood cultures 
were negative and the organisms cultured from the 
sputum were not considered to be related to the 
infection. Of the entire group, 7 patients died, giving 
a mortality rate of 8 per cent. Of the remaining 82 
patients, a clear-cut therapeutic response was 
observed in 77. 

Pneumococcal lobar pneumonia. Forty-four adult 
patients presenting the typical clinical picture of 
lobar pneumonia were found to have typable pneu- 
mococci in either the sputum or the blood or in both 
(Table 1). Analyzed from the point of view of factors 
influencing prognosis, this group of patients was 
closely similar to the series of sulfonamide-treated 
pneumonia cases that have been reported by 
other investigators. 7 ' 12 Fourteen patients (32 per 
cent) had involvement of more than one lobe. 
Twelve patients. (27 per cent) had bacteremia. 
Twenty-four patients (54 per cent) were fifty years of 
age or older. Five patients (11 per cent) were chronic 
alcoholics. Seven patients (16 per cent) had organic 
heart disease with cardiac failure and 5 (11 per cent) 
suffered from a variety of significant systemic dis- 
orders, including diabetes, myxedema, pulmonary 
tuberculosis and carcinomatosis. For those who 
recovered without complications, the average dura- 


tion of treatment was seven days and the aveia 
total dosage was 20 gm. The average blood lev, 
maintained through the course of therapy van 
from 4 to 17 mg. per 100 cc. of free sulfamerazine a 
from 5 to 19 mg. of total sulfamerazine. 

Four of the patients had received either sul: 
thiazole or sulfadiazine before entry to the hospit 


Table 1 . Data on Cases of Pneumococcal Lobar Pneumoi 


Type of Infectjnc 
Pneumococcus 

No. of Cases 

Cases amt it 
Bacteremia 

Recoveries Dm 

i 

. 7 

2 

7 

2 

1 


! 

3 

7 

1 

7 

-1 

5 

3 

3 2 

5 

2 


2 

(> 

1 


1 

8 

5 

2 

5 

9 

2 


2 

10 

1 

1 

1 

12 

I 

1 

1 

14 

1 

1 

1 

15 

2 


2 

17 

2 


2 

19 

3 


3 

25 

1 


It 

29 

1 


1 

32 

1 


1 

36 

1 

1 

1 

— _ 

_ 

— 

•— • ~ 

Totals 

44 

12 

40 l 

Percentages 


27 

91 1 


*A11 deaths occurred in patients having bacteremia. 
r tThis patient did not respond to sulfamerazine » but subsequently rc 
ered after treatment with penicillin. 

These patients were still acutely ill, one of them v 
a positive blood culture, at the time sulfamerai 
therapy was instituted. Three patients recei 
type-specific antiserum in addition to sulfameraz 
2 died; and 1 developed an empyema. 

Thirty-six patients recovered promptly and \y 
out complications. Eighteen were afebrile wii 
forty-eight hours; and in 6 more the temperature 
normal at the end of seventy-two hours; in the oi 
12 the temperature fell by lysis over a longer pe 
of time. None of these patients relapsed. Figu 
shows the chart of a patient who responded prom; 
to therapy. 

Of the remaining 8 patients, 4 eventually re< 
ered. One of these had delayed resolution, 
experienced a massive sterile pleural effusion, 
developed an empyema requiring surgical drair 
and the fourth, who was still acutely ill after 
days of therapy, was given penicillin and su 
quently recovered. 

Four patients died, giving a mortality rate 1 
per cent. The first patient was a seventy-four-y 
old man with carcinoma of the prostate and gen< 
ized metastases. He was admitted on the fifth 
of illness in severe cardiac failure and died four 
hours later. The blood culture was positive 
Type 14 pneumococcus. The second patient w 
fifty-year-old man who was admitted with a b 
culture positive for Type 4 pneumococcus an 
leukocyte count of 1350, no granulocytes being ; 
on smear. . He was given specific antiserum 
seemed to be improving until the third day. Ai 
ular fibrillation with pulmonary edema then dc 
oped, and he died on the fourth day, apparent! 
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“Cardiac failure. The third patient was a forty-two- 
iyear-old man admitted on the third day of his disease. 
. rhe blood culture on admission was positive for 
"Type 4 pneumococcus. He was given specific anti- 
r serum as well as sulfamerazine, but failed to improve 
^nd died in peripheral circulatory collapse on the 
2 third hospital day. The fourth patient was a forty- 
two-year-old man who was admitted on the seventh 
/lay of his disease, with a history of chronic alco- 
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Figurr l. Chart of a Patient with Lobar Pneumonia (Type 7) 
Treated tilth Sulfamerazine. 


fiolism. The blood culture on entry was positive for 
Type 12 pneumococcus. He developed an acute 
bacterial endocarditis and died with a terminal pneu- 
mococcal meningitis twenty-eight days after entry. 

Lobar pneumonia — type undetermined. There were 
1/ adult patients presenting the typical findings of 
lobar pneumonia in whom no causative organism 
could be recovered from either the blood or the 
sputum. The average duration of treatment in these 
cases was six and a half days, and the average total 
dosage was 18 gm. Blood levels showed substantially 
t ue same range as those in the group of patients with 
Pneumococcal lobar pneumonia. 


Of these 17 patients, 15 recovered without compli- 
cations and 2 died. The first death occurred in an 
cighty-four-year-old man who on entry appeared to 
be in extremis. X-ray examination showed consoli- 
dation of both the left upper and left lower lobes. 
The patient received 17 gm. of sulfamerazine over a 
period of six days. Although the signs in the chest 
had begun to dear, the general condition deteriorated 
and he died on the sixth day of therapy. The 
second fatality was in a sixty-eight-year-old man 
who entered the hospital in congestive heart failure, 
with a temperature oi IOTP, and signs of consolida- 
tion of the right lower lobe. He received sulfamera- 
zine for three days, during which time the tempera- 
ture fell to normal; however, he became progressively 
more stuporous, lapsed into coma, and died on the 
third hospital day. No autopsy was obtained in 
either case. 

Streptococcal pneumonia. Four patients with 
pneumonia caused by a beta-hemolytic streptococcus 
were treated with sulfamerazine. Three recovered 
and 1 died. Two of the patients were children in 
whom the pneumonia was secondary to scarlet fever. 
The other two were adults in whom the pneumonia 
was apparently primary. Both children recovered. 
One of them developed an empyema that had to be 
drained surgically. This patient received sulfamera- 
zine for twenty-five days, at the end of which time 
thoracotomy was performed, and the drug was dis- 
continued because of a sharp drop in the white-cell 
count with depression of the granulocytes. The 
second child developed a sterile pleural effusion that 
eventually resolved spontaneously. He received 
sulfamerazine for twenty-six days, becoming afebrile 
on the twenty-third day of therapy. 

Of the two adult patients, the first was a man 
fifty-two years of age who had been hospitalized for 
mild hypertensive heart disease. His course was 
without event until the end of the third week, when 
he had a shaking chill, with a rise in temperature to 
105°F., and developed signs of pneumonia. Blood 
culture showed a beta-hemolytic streptococcus. He 
was given sulfamerazine, with a prompt return of the 
temperature to normal in twenty-four hours. 
Although a transient secondary rise of temperature 
to 102°F. occurred on the fifth day, he had com- 
pletely recovered after nine days of therapy. 

The other adult patient was a sixty-five-year-old 
man who had been ill for five days before entry. On 
admission there were signs of pneumonia in the right 
lower lobe. Culture of the sputum showed an almost 
pure growth of beta-hemolytic streptococci. Three 
blood cultures were sterile. On the fourth day of 
treatment, fluid appeared in the right pleural cavity. 
Culture of this fluid also showed a bcta-hcmolytic 
streptococcus. The patient received 3 gm, of sulfa- 
merazine daily for ten days, during which time the 
blood levels of the uncombined drug ranged between 
5 and 10 mg. per 100 cc. He failed to improve, how- 
ever, and death occurred on the tenth hospital day. 
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Bronchopneumonia, Twenty-two patients with 
bronchopneumonia were treated with sulfamerazine. 
In 2 patients pneumococci were recovered from the 
sputum. In 20 patients no causative organism 
could be isolated from the blood or sputum. Sixteen 
of these patients were adults and 6 were children. All 



Figure 2. Chart of a Patient with Aleningococcal Meningitis 
IVlio Responded Rapidly to Treatment with Sulfamerazine. 


the patients recovered, although 2 of them relapsed 
and required a second course of chemotherapy before 
recovery was complete. 

1'or the adult patients, the average duration of 
treatment was six days, and the average total dosage 
of sulfamerazine was 15 gm. 

Primary atypical pneumonia of unknown etiology. 
Two patients who presented the characteristic fea- 
tures of this syndrome 13 were treated with sulfa- 
merazine. One received 12 gm. in five days, and the 
other 32 gm. in seven days. Both had blood levels of 
free sulfamerazine averaging 7 mg. per 100 cc. In 
neither case was there any evidence that sulfamera- 
zine was beneficial. 

M eningilis 

Meningococcal meningitis. During the current epi- 
demic of meningococcal meningitis, there has been 


an opportunity to treat 50 patients suffering fro- 
this disease with sulfamerazine. Although many d 
these patients were desperately ill, all recoverd 
This series of patients is to be reported in detail else- 
where. Figure 2 shows the chart of a patient wit! 
meningococcal meningitis who responded rapidit 
to treatment with sulfamerazine. 

Two patients who had meningococcemia without 
meningitis were treated with sulfamerazine aid 
recovered. One of these patients, through error, 
received only 2 gm. of the drug and yet made a com- 
plete recovery. 

Hemolytic streptococcus meningitis. One patient, a 
six-year-old girl with meningitis caused by a beta- 
hemolytic streptococcus, was treated with sulfamera- 
zine. During the course of scarlet fever she developed 
acute otitis media on the right side. Five weeks after 
the onset of the scarlet fever, a simple mastoidec- 
tomy was performed. Convalescence was uneventful 
until four weeks later, when the mastoidectom) 
incision was revised because of persistent drainage. 
The patient then remained well for seventeen days, 
at the end of which time there was a sudden rise in 
temperature to 102.6°F., accompanied by the 
appearance of the signs of acute otitis media on the 
left side. Two days later, drowsiness and marked 
rigidity of the neck appeared. Lumbar puncture 
revealed a purulent fluid from which beta-hemolytic 
streptococci were cultured. The blood culture was 
sterile. The patient was given -2.5 gm. of sodium 
sulfamerazine intravenously and placed on oral 
dosage. Forty-eight hours after the beginning of 
treatment she was asymptomatic. Recover)" was 
complete. 

P neumococcal meningitis . One patient, a two- 
month-old boy with meningitis due to Type t 
pneumococcus, was treated with sulfamerazine. At 
the time treatment was begun the patient had been 
ill with fever for four days but had had meningea 
signs for only one day. The initial response was 
favorable, the temperature returning to normal in 
four days and remaining normal for the next six days. 
Sulfamerazine was discontinued on the ninth day. 
Two days later, the temperature rose to 103 ■ 
The drug was resumed and the patient was given 
sufficient specific antiserum to produce an excess o 
circulating antibodies in the blood. No impr°' e 
ment resulted, however, and death occurred fort! 
eight hours later. Autopsy revealed massive amounts 
of exudate about the base of the brain and over the 
cerebral hemispheres. 

Other Infections 

Erysipelas. Twenty-one adult patients with fad'd 
erysipelas were treated with sulfamerazine. These 
patients were all moderately to severely ill> althoug 1 
none had positive blood cultures. In la. cases t < ~ 
admission temperature was 101°F. or kighefi 
patients having temperatures above 103°F. c 
dosage of sulfamerazine was 2 gm. initially, follow e 
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by 1 gm. every eight hours. In one case the main- 
tenance dose was 0.5 gm. every eight hours. The 
average duration of treatment was four days, with 
an average total dosage of 12 gm. 

The response to treatment with sulfamerazine was 
clear cut and extremely satisfactory (Fig. 3). All the 
patients recovered. Within twenty-four hours of the 


Days 1 

34 5 b T 

8 0 

10 5 

104* 

105* 

102’ t 

Temperature 1 

lOf 1 

100* 1 

<3$ 1/ 

VUA. 






Dosage 4 



gm. 2 

i-3 


Blood \l 

LeVCl □ Free e 1 

J 



Nausea 0 0 

Vomiting 0 C 

Anemia 0 0 

W.ac X 1000 2012 

Neuritis 0 0 

SKin Eruption 4 Ic 

Fever 0 0 

Renal 0 0 

oooo 

0 0 0 0 

0 0 0 0 
- 5 <0 - 
0 0 0 0 
stolesO 0 

0 0 0 0 

0 0 0 0 



Figure 3. Chart Showing Prompt Response to Therapy with 
Sulfamerazine in a Patient with Facial Erysipelas. 

beginning of therapy, all showed marked subjective 
J roprovement. In 10 patients defervescence had 
occurred within this period, and in 10 of the remain- 
11 patients the temperature became normal by 
the end of forty-eight hours. The last patient had a 
marked acute cervical adenitis as well as facial 
erysipelas. The temperature did not return to normal 
until the end of the fifth day. No significant extcn- 
Sj °n of the lesion took place in any case after therapy 
"* a $ instituted, and in the majority of cases resolu- 
tion of the lesion was practically complete at the 
of four days. The hospital stays varied from 
°ur to ten days, with an average of seven and 
a half days. 


Subacute bacterial endocarditis. Four patients with 
subacute bacterial endocarditis due to Streptococcus 
viridans superimposed on rheumatic valvulitis were 
treated with sulfamerazine. Three of them were 
treated late in the course of their disease for periods 
ranging from six to twenty- two days. Blood levels of 
free sulfamerazine between 6 and 9 mg. per 100 cc. 
were maintained. No significant improvement, 
either subjective or objective, occurred. 

The fourth patient had been ill for only a month 
when therapy with sulfamerazine was instituted. 
On a dosage of 4 gm. a day she maintained a blood 
level that was consistently in the neighborhood of 
15 mg. of free sulfamerazine per 100 cc. and IB mg. 
of total sulfamerazine. After ten days of therapy, 
the blood cultures became sterile and remained 
sterile for twenty days. At the end of this time, they 
became positive again and remained so, although 
sulfamerazine was continued for another nineteen 
days, together with fever therapy and neoarsphena- 
mine. 

Injections of the urinary tract . Ten patients were 
treated with sulfamerazine for infections of the 
urinary tract — too small a number for statistical 
analysis. Of these, 4 had acute pyelonephritis. 
Escherichia coli alone was cultured from the urine of 
two patients and Esch. coli and Staphylococcus 
aureus from the urine of the other two. All four of 
these patients became asymptomatic on a daily dose 
of 3 gm. of sulfamerazine for periods varying from 
four to seventeen days. Only 1 patient was severely 
ill. This was a fifty-onc-y ear-old man who had had 
dysuria for four weeks and chills and fever with back 
pain for one week before entry. On admission he was 
acutely ill; the temperature was 102°F., and there 
was marked tenderness in the left costovertebral 
angle. Blood and urine cultures were positive for 
Esch. coli. Therapy consisted of 3 gm. of sulfamera- 
zine daily for eleven days. After seventy-two hours, 
the temperature did not rise above 100°F. and the 
patient felt greatly improved. At the end of a week, 
he was afebrile and asymptomatic. 

Four patients were treated for acute cystitis. 
Three recovered completely after receiving sulfamer- 
azine for periods varying from four to eight days. 
In the fourth case, therapy' had to be discontinued 
after thirty-six hours because of vomiting, which was 
primarily' due to causes other than chemotherapy. 

One patient who was moderately ill with acute 
prostatitis and acute epididymitis following the use 
of an indwelling catheter made a satisfactory' recov- 
ery in the course of ten days of therapy. One patient 
with chronic pyelonephritis was treated for three 
weeks without showing significant improvement. 
Urine cultures showed Staph, aureus and Esch. coli . 

Acute otitis media. Forty patients with acute otitis 
media were treated with sulfamerazine. In 36 cases 
the otitis media was secondary' to scarlet fever, in 2 
to measles, and in the remaining 2 to nonspecific 
upper respiratory infections. Thirty-one patients 
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were children. The total dosage in this group was 
variable. The average blood levels maintained dur- 
ing the course of therapy varied from 3 to 17 mg. of 
free sulfamerazine per 100 cc. and from 5 to 20 mg. 
of total sulfamerazine. 

Each patient was given a trial course of sulfa- 
merazine for one week. If definite improvement, as 
evidenced by a decrease in the amount of discharge, 
was observed by the end of this time, the drug was 
continued until the ear became dry. If no improve- 
ment was observed, the drug was discontinued. The 
duration of treatment varied from three to eighteen 
days, with an average of seven days. 

The results of treatment do not lend themselves 
well to evaluation, since no attempt was made to 
observe a control series. Of the 40 patients, 35 had 
an aural discharge either as the result of paracentesis 
or of spontaneous rupture of the tympanic membrane 
at the time sulfamerazine was started. In 22 (63 
per cent) of these patients the ear became dry during 
treatment. In 13 (37 per cent) drainage persisted at 
the time sulfamerazine was discontinued. Six 
patients eventually required mastoidectomy. 

Treatment was begun in 5 patients while the otitis 
was still, in the catarrhal stage. In all these cases, 
the infection resolved without the occurrence of 
drainage. 

Acute tonsillitis , peritonsillitis and cervical adenitis. 
This is another group of patients in which, because of 
the lack of adequate controls, satisfactory evaluation 
of results is not possible. Five patients with acute 
tonsillitis showed defervescence within twenty-four 
hours of the beginning of sulfamerazine therapy, and 
marked improvement in both local and constitu- 
tional signs by the end of forty-eight hours. Two 
patients with severe peritonsillitis showed a satis- 
factory response to therapy. Fever disappeared 
within forty-eight hours, and local signs had com- 
pletely subsided by the end of five days. Two pa- 
tients with severe cervical adenitis secondary to 
scarlet fever showed satisfactory resolution of the 
adenitis after seven and nine days of therapy, 
respectively. 

Staphylococcal infections. In addition to the 3 
patients with pyelonephritis due to staphylococci, 7 
others suffering from staphylococcal infections were 
treated with sulfamerazine. Two of these patients 
had bacteremia due to a hemolytic Staph, aureus. 

The first patient was a forty-five-year-old woman 
with monocytic leukemia who developed a persistent 
bacteremia seventeen days before her death. She 
received 3 gm. of sulfamerazine daily for two weeks, 
on which dosage she maintained an average blood 
level of 10 mg. of free sulfamerazine per 100 cc. The 
blood cultures remained positive, and no clinical 
improvement was detectable. 

The second patient was an eighty-three-year-old 
man with arteriosclerotic heart disease and cardiac 
failure who developed a Staph, aureus bacteremia five 
days before death. It was at first thought that he 


was suffering from a cystitis secondary to the usee! 
an indwelling catheter. He was accordingly started I 
on a dosage of 0.5 gm. of sulfamerazine every eight ! 
hours. When the blood culture was reported positive 
twenty-four hours before death, the dosage va; 
increased to 1 gm. every eight hours. A blood culture 
taken shortly before death was still positive fo- 
Staph, aureus. 

Two elderly diabetic women with early gangrene 
of the toes developed cellulitis of the lower extremi- 
ties due to Staph, aureus. Sulfamerazine was given 
in one case for twenty-two days and in the other for 
twenty-five days. Both patients continued febrile, 
and although the infection did not show significant 
extension during therapy, neither did it show an; 
tendency to resolve. Midthigh amputation was 
eventually necessary in both cases. 

Two patients with large abscesses due to Staph, 
aureus, one of the breast and the other of thebuttocl 
were placed on sulfamerazine shortly before incisiot 
and drainage was performed. Both recoveret 
uneventfully, but there is no evidence that sulfa 
merazine played any role in their recovery. 

The last patient was a fifty-year-old man who hai 
an undrained Brodie’s abscess of the right femu 
that had developed two years previously followin 
bacteremia due to Staph, aureus. For several day 
before the present entry he had been ill with spikin 
fever and painful induration of the soft tissues of tn 
thigh. Staph, aureus was cultured from pus aspirate 
from the indurated area. Three grams of sulfamcr, 
zine was given daily for eight days, the blood level ( 
free sulfamerazine being maintained consistently i 
the vicinity of 10 mg. per 100 cc. During therap 
the temperature continued to spike as before, ar 
the local lesion definitely increased in exten 
Sulfamerazine was discontinued after eight days- 

Acute sinusitis. Four patients with severe ucu 
sinusitis received sulfamerazine. In 3, there w 
prompt arid permanent improvement in both oc 
and constitutional symptoms. The fourth p at _ ie 
was a ten-year-old girl who developed a severe rig 
ethmoiditis during the course of scarlet fever. rea 
ment with sulfamerazine was not begun unti t 
sinusitis had been present for five days- es P' 
adequate blood levels of the drug, she did not u 
prove, and four days later surgical drainage was pc 
formed, following which recovery was unevent u • 

Gonococcal urethritis. Only 1 patient su cr !| 
from a gonococcal infection was encountered uri 
this study. This patient, a twenty-four-year-o 

man, had had an active urethritis for six weeks- ' 
courses of sulfathiazole and a course of local irng 
tions had not cleared the infection. The patient vv 
hospitalized and put on complete bed rest for 
teen days, during which time he was given 45 gn 1 - 
sulfamerazine. By the end of that time the disc ia 
had ceased. Urethral smears and cultures were neg 
tive. When the patient was seen five weeks a 
discharge, there had been no recurrence. 
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In addition to the 239 cases that have been dis- 
cussed, 39 additional patients were given sulfamera- 
zine. In most of them the presence of an infection 
susceptible to the action of chemotherapy was sus- 
pected but never satisfactorily established In the 
remainder* the use of multiple therapeutic measures 
made proper assessment of the role of sulfamerazine 
impossible and the therapeutic response could not 
be adequately evaluated. These patients, however, 
are included in the section on toxicity 

Toxic Reactions 

Excluding Uncomplicated crystalluria, toxic reac- 
tions were observed in 70 (25 per cent) of the patients 
treated. For the most part, these reactions were mild 
and not of a character to jeopardize the patient’s 
health or cause severe discomfort. The incidence of 
toxic manifestations in this series is somewhat higher 
than that reported by Clark et al 5 In Table 2 are 
summarized all the reactions observed in the present 
series. Included in the number of patients showing 

Table 2. Toxic Reactions in 70 of 27S Patients 
Receiving Sulfamerazine. 


Nitttea . 

Vomiting 

Heidjfhe , .... 

Ptychoiti 

Auemu . 

leatoofma (below 4 000) 
Granulocytopenia (betow 50 per cent) 
Cm til! urn 

Microscopic hematuria 
Groai hematuria 
Renal colic 

Anuria 

J>rug rath 
Drug lever 
Joint paint . 

Conjunctivitu 


No or Cases Peecevtace 


IS 

65 

12 

4 3 

3 

1 1 

S 

1 8 

3 

1 1 

8 

29 

6 

3 2 

60 

21 5 

20 

7 2 

2 

07 

2 

07 

1 

04 

14 

50 

n 

50 

i 

04 

i 

04 


crystalluria are 36 who showed uncomplicated 
crystalluria as the only manifestation of toxicity. 
These patients are not included in computation of 
toxicity for the whole series. 

Nausea and vomiting . Eighteen patients (6 per 
cent) experienced nausea, and 12 of these vomited. 
The vomiting was never severe or protracted It 
interfered with the continuance of oral therapy in 
only I patient, and in this case the vomiting was 
due primarily to causes other than chemotherapy. 

Headache. Three patients complained of moderate 
headache that could reasonably be attributed to the 
use of sulfamerazine. In only 1 did the symptom 
persist throughout therapy. 

To mV psychosis. Five patients developed marked 
mental confusion that was presumably caused by 
sulfamerazine. In all the cases it came on within 
forty-eight hours after the first dose of drug and per- 
sisted until it was stopped. The blood levels were 
not unusually high in any case. All these patients 
"ere acutely ill with high fever at the time chemo- 
therapy was started In 4 cases there was a definite 
^tory of previous psychiatric abnormalities. The 
fifth patient was a senile woman of seventy-eight. 


In all cases the mental confusion cleared completely 
one to three days after stopping the drug. 

J nemta. A significant degree of anemia that could 
not be attributed to the underlying disease appeared 
in 3 patients during the course of therapy. In each 
case there was a gradual fall in the red-cell count and 
hemoglobin over a period of six to eight days The 
average decrease in hemoglobin was 3 gm , and the 
red-cell count fell an average of 1,400,000. No cases 
of acute hemolytic anemia were encountered. 

Leukopenia. The effect of sulfamerazine on the 
white blood cells deserves special mention A fall in 
the leukocyte count to below 4000 was observed in 8 
patients In 4 cases, the fall occurred only after 
therapy lasting from fifteen to twenty-five days 
Two of these patients showed a marked granulo- 
cytopenia, whereas in the other 2 the normal per- 
centage of granulocytes was maintained. One of the 
patients showing granulocytopenia was reported to 
have developed a white-cell count of 2000 with 50 
per cent neutrophils several weeks previously after 
five days of sulfadiazine therapy 

The 4 other patients showed leukocyte counts of 
less than 4000 cells after periods of therapy ranging 
from five to twelve days Three of these showed no 
depression of the granulocytes The fourth was a 
patient with monocytic leukemia who had shown only 
1 or 2 per cent granulocytes for several weeks before 
sulfamerazine was started. Her total white-cell 
count at the time therapy was started was 126,000. 
By the ninth day of therapy it had gradually fallen 
to 3400. Sulfamerazine was continued for another 
six days, during which time the count fluctuated 
between 4000 and 8000. Two days after sulfamcra- 
zme was discontinued, it had risen to 20,000. 
Despite the marked changes in the total count, no 
significant changes in the differential count occurred, 
nor was there any detectable change in the course of 
the leukemia, which terminated fatally three days 
after treatment was stopped. 

In all the above cases except the last, sulfamera- 
zme was discontinued as soon as the leukopenia was 
discovered, and in 6 cases the white-cell count re- 
turned to normal a few days after chemotherapy 
was stopped. The seventh pattent was an infant 
with pneumococcal meningitis who was moribund 
at the time the leukopenia developed and died 
shortly thereafter. The leukopenia in this case may 
well have been caused by the overw helming infec- 
tion and not by the drug. 

Thirty-one other patients showed white-cell 
counts between 4000 and 4950 during therapy. These 
low counts were found mostly toward the end of the 
first week of sulfamerazine administration or during 
the early part of the second u eek In 5 patients v> ho 
had received the drug for periods ranging from five 
to twelve days, there was a moderate decrease in the 
percentage of granulocytes. In the other 26, the 
granulocytes showed no decrease In 10 of these 31 
patients sulfamerazine was continued for several 



376 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Mar. 30, 19« 


more days after the appearance of leukopenia. Be- was apparently due to the drug. This complication 

fore chemotherapy was discontinued the white-cell appeared between the seventh and eleventh days, 

count had returned to normal levels. tended to be of a low grade, the temperature 

Judging from this experience, it appears that rising above 102 F. in only 1 case (Fig. 4). Asso* 

sulfamerazine can cause leukopenia and granulo- dated constitutional symptoms were, as a rule, not 

cyTopenia after prolonged therapy in a manner severe. With discontinuation of the drug, the 

similar to that of the other sulfonamides. It further 
appears that a definite decline in the white-cell 
count is not infrequently seen after shorter periods 
of drug administration. Inasmuch as no ill effects 
occurred in the present series when the drug was 
continued under such circumstances, the appearance 
of a moderate leukopenia near the end of the first 
week of therapy with sulfamerazine should probably 
not be a cause for alarm, particularly if there is no 
depression of the granulocytes. Continuation of 
therapy, if indicated, appears to be a safe procedure, 
although the white-cell count should be followed 
carefully. 

Toxic manifestations involving the urinary tract. 

Although sulfamerazine is significantly more soluble 
than sulfadiazine, its solubility is still sufficiently 
poor so that complications involving the urinary 
tract are to be looked for. Evidence that this is so 
was found in the present series. Crystalluria, which 
by itself is not generally considered to be significant, 
occurred in 60 patients (21 per cent). Doubtless, if 
all voidings had been examined, the incidence would 
have been much higher. 

Microscopic hematuria, a more significant finding, 
was seen in 20 patients (7 per cent). In 10 of these 
cases there was an associated crystalluria, whereas in 
the other 10 no crystals were seen. Gross hematuria 
occurred in 2 patients. In one case renal colic 
accompanied the hematuria; in the other, the hema- 
turia was painless. In both cases it cleared a few 
hours after the drug was stopped and fluids were 
given. One other patient had transient flank pain. 

In this case there was massive crystalluria without 
hematuria. 

One patient developed anuria on the sixth day of 
therapy. There had been no antecedent crystalluria 
or hematuria, but the output for the preceding two 
days had fallen gradually. When anuria occurred, 
the drug was stopped and fluids were given orally 
and parenterally. The first specimen voided after temperature returned to normal within twenty-font 
the period of anuria contained large numbers of to seventy-two hours. One patient had multiple 
crystals but was not otherwise abnormal. After joint pains with slight swelling of the wrists and 
twenty-four hours a satisfactory flow of urine was knees at the time the fever began. The drug wf 
established. Sulfamerazine was then resumed and stopped, and he became symptom-free within 
was continued for two more weeks without further twenty-four hours 
ill effect. 



Drug rash. Fourteen patients (5 per cent) devel- 
oped a rash while receiving sulfamerazine. In 10 
patients, the rash was accompanied by fever. A 
generalized morbilliform rash was the type most 
commonly seen. In 1 case, conjunctivitis occurred 
in addition to a morbilliform rash. 

Drug fever. Fourteen patients (5 per cent), 
including 10 of those who had rashes, had fever that 


Comment 

The evaluation of sulfamerazine as a chemo- 
therapeutic agent may be approached most satis 
factorily by comparing it with sulfadiazine. A com- 
parison of these two compounds with respect to 
therapeutic efficiency can best be made from aa 
analysis of the results obtained in the treatment o 
pneumococcal pneumonia, meningococcal menm- 
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gltis and erysipelas. The conditions encountered in 
these diseases are sufficiently standardized, and the 
experience with sulfadiazine in their treatment has 
been sufficiently uniform, to make the results the 
basis for a valid preliminary comparison. 

Pneumococcal 'pneumonia. In pneumococcal pneu- 
monia, the mortality rate of 9 per cent is of the same 
order as that reported by investigators using sulfa- 
diazine (Table 3). The incidence of complications of 
pneumonia in the present series was likewise com- 


Meningococcal meningitis. Fifty consecutive cases 
of meningococcal meningitis were treated with sulfa- 
merazine without a death. In the first report on the 
use of sulfadiazine in this disease, Dingle, Thomas 
and Morton 16 treated 13 cases, with 1 death. Subse- 
quently, Hodes and Strong 17 reported the treatment 
of 10 patients with no deaths, and Rundlett and her 
co-workers 18 the treatment of 23 cases with no 
deaths. Feldman et al. 19 had 2 deaths in 24 cases. It 
is clear that sulfamerazine is a potent and efficient 


Table 3. Comparison of Mortality Rates in Pneumococcal Pneumonia Treated 
tvitk Sulfamerazine and tenth Sulfadiazine. 


Sulfamerazine Sulfadiazine 




Finland 

Finland 

Flippin 

Ensworth Bilunos 

Dowling 



et al ’ 

et al. 8 

et al.® 

et al »» 

and Wood" 

et a!J-’ 

Number of cases 

44 

178 

su 

200 

239 

105 

115 

Mortality rate (per 
cent) 

9 

10 7 

7.5 

12 0 

109 

7 6 

11.3 


parable to those reported for the sulfadiazine-treated 
cases. 7 ’ Si 10 ' 12 The rapidity of response to therapy 
is more difficult to compare. Fifty per cent of the 
patients who recovered without complications fol- 
lowing sulfamerazine were afebrile at the end of 
forty-eight hours. Finland and his group 7 reported 
that 75 per cent of their patients were essentially 
afebrile within thirty-six hours of the first dose of 
the drug. Dowling et al. 12 state that in 68 per cent 
of their cases the temperature was normal within 
forty-eight hours, whereas Flippin et al. 9 reported 
the temperature to have become normal in 55 per 
cent of their patients by the end of forty-eight hours. 

A comparison of the average total dose of sulfa- 
merazinc used in the patients with pneumococcal 
pneumonia who recovered with the average total 
doses used in the sulfadiazine-treated cases is of 
interest. The impression gained from the prelimi- 
nary investigations of the absorption and excretion of 
sulfamerazine that a smaller total dosage would be 
required than with sulfadiazine was well borne out. 

An average total dose of 20 gm. of sulfamerazine 
was administered to the patients who recovered. 
Finland and his associates 7, 8 have reported average 
total doses of 42 gm. and 38 gm. of sulfadiazine for 
those recovering in two groups of patients. Flippin 14 
reported an average total dosage of 27 gm. It is of 
interest that Domm and others, 15 in treating 25 
patients with sodium sulfadiazine by the intravenous 
route alone, gave an average total dose of 20 gm. 

From the foregoing analysis, it appears reasonable 
to conclude that in the treatment of pneumococcal 
pneumonia sulfamerazine shows an effectiveness 
similar to that of sulfadiazine. Furthermore, it 
a Ppears that the total dosage necessary for adequate 
treatment of this disease is about one half to one 
third less than the amount of sulfadiazine ordinarily 
used. 


agent in the treatment of meningococcal meningitis, 
equaling if not surpassing sulfadiazine. 

Erysipelas. Twenty-one patients with erysipelas 
treated with sulfamerazine made prompt and com- 
plete recoveries. Finland and his colleagues 7 ’ 8 have 
reported a total of 64 cases of erysipelas treated with 
sulfadiazine with equally satisfactory results. In the 
present series, the average total dose of sulfamera- 
zine was 12 gm., whereas in Finland’s cases the 
average total dose of sulfadiazine was 27 gm. It 
appears, therefore, that in the treatment of erysipelas 
sulfamerazine equals sulfadiazine in efficiency, and 
that the average total dose of sulfamerazine is about 
half that of sulfadiazine. 

Staphylococcal infections. The results obtained in 
the treatment of staphylococcal infections with sulfa- 
merazine were not encouraging. The cases treated, 
however, were not of a type to afford a particularly 
fair trial for the drug. A greater experience will be 
necessary before an opinion can be formed about the 
effectiveness of sulfamerazine in infections caused by 
staphylococci. 

Toxic reactions. A comparison of sulfamerazine 
with sulfadiazine on the basis of toxicity is also 
necessary. In Table 4 the toxic reactions to sulfa- 
diazine that have been reported by several investi- 
gators are summarized and compared with those 
encountered after the use of sulfamerazine in the 
present series. It can be seen that the incidence of 
nausea and vomiting in the present series of cases 
was slightly higher, than that usually reported for 
sulfadiazine. The number of patients developing a 
toxic psychosis approaches the average incidence of 
this reaction in the sulfadiazinc-trcated patients. 
The appearance of anemia in patients treated with 
sulfadiazine has been reported only in isolated cases. 
In the present scries, 3 patients developed a mild 
anemia. 
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The appearance of leukopenia (a white-cell count 
below 4000) in 3 per cent of the patients treated with 
sulfamerazine constitutes a definitely higher inci- 
dence of this toxic reaction than has been reported for 
cases treated with sulfadiazine. Further significance 
may be attached to this finding when it is recalled 
that an additional 31 patients (11 per cent) showed a 
fall in the white-cell count to between 4000 and 
5000. It appears, then, that sulfamerazine shows a 
distinctly greater tendency than does sulfadiazine 
to depress the white-cell count. Whether this prop- 
erty constitutes a serious drawback to the value of 


Summary and Conclusions 

The results of treatment with sulfamerazine 
patients are presented, together with the toxu 
tions manifested by this group and by 39 add 
patients during the course of therapy. 

Sulfamerazine exhibited a therapeutic effi 
similar to that of sulfadiazine in the treatm 
pneumococcal pneumonia, meningococcal men 
and erysipelas. • 

Sulfamerazine was clinically effective in 
doses that were on the average one half to on< 


Table 4. Comparative Incidence of Toxic Reactions With Sulfamerazine and With Sulfadiazine. 



Sulfamerazine 



Sulfadiazine 






Finland 

Finland 

Flip pin 

Ensworth 

Dowling 

Trevett 

All 



et al.’ 

et al.® 

et al. 9 

et al. 10 

et al. 12 

et al.™ 

Cases 

Number of cases 

278 

446 

460 

200 

239 

137 

230 

1712 


% 

% 

% 

% 

% 

% 

% 

% 

Nausea with or without 









vomiting 

6.5 

9.2 

5.0 

4.5 


4.4 

1.3 

5.1 

Toxic psychosis 

1.8 


0.4 

5.0 


3.0 

00 

1.6 

Anemia 

1 1 

00 

0.0 


0.4 

0.7 

00 

0.1 1 

Leukopenia 









(below 4000) 

2.9 

2.0 

0.7 

1.5* 

1.7 

2.2 

0.9 

1.4 

Crystalluria. . 

21 5 

7.8 

9.8 

25.0 




11.8 

Microscopic hematuria. 

7.2 

0.4 

4.3 

4.0 

2.5 


1.7 

2.2 

Gross hematuria 

0.7 

0.2 

0.9 

0.0 

0.4 



0.4 

Renal colic 

07 

0.2 

0.9 

0.0 

0.4 


0.9 

0.5 

Anuria 

0.4 

0.2 

0.2 

0.0 



00 

01 

Fever or rash, or both. 

6.5 

2.2 

1.7 

2.0 

2.5 

3.0 

30 

2.3 


•Below 5000. 


sulfamerazine as a chemotherapeutic agent depends 
on the results of greater experience with the drug. 
So far, recovery from leukopenia has been prompt 
and without complication. In our own experience, 
leukopenia occurring in the first week has been of 
.little consequence, since it frequently disappears 
even when the drug is continued. 

Crystalluria occurred with about the same fre- 
quency with both drugs. Microscopic hematuria 
showed a moderately higher incidence in the patients 
treated with sulfamerazine. Gross hematuria and 
renal colic occurred with about the same frequency 
with both drugs. From these figures, it may be 
gathered that despite theoretical considerations, 
sulfamerazine has about the same capacity for 
causing renal complications as has sulfadiazine. 

The incidence of rash and fever in this series is 
somewhat higher than the figure reported for sulfa- 
diazine but is still not particularly striking in itself. 

In summary, it seems fair to say that in general 
the toxic reactions following the use of sulfamerazine 
are of about the same character and incidence as 
those following the use of sulfadiazine. Two excep- 
tions should possibly be made to this statement: 
first, that sulfamerazine has a greater tendency to 
cause leukopenia than has sulfadiazine; and second, 
that the incidence of drug rash and drug fever may 
be somewhat higher with sulfamerazine. Further 
experience is necessary before these last points can 
be fully 

evaluated. 


smaller than the amounts of sulfadiazine u 
administered for similar conditions. 

Toxic reactions to sulfamerazine were in g 
of the same character and occurred with aboi 
same frequency as those caused by sulfadiazi 
greater tendency for sulfamerazine to produce 
penia and to cause drug rashes and drug fever 
stitutes a possible exception to this statement. 

It may be concluded that sulfamerazine is a f 
chemotherapeutic agent and a valuable additi 
the sulfonamide derivatives already in genera 

We arc indebted to Dr. William Feirer of Sharp and 1 
Company, Philadelphia, for supplying the sulfamerazin 
m this study, to Miss Thelma Mason and Miss Cor 
Haynes for technical assistance, and to the house oflh 
the Fifth and Sixth Medical Services (Boston Uni' 
School of Medicine), Boston City Hospital, for their c< 
ation. 
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ENCAPSULATED PLEURAL EFFUSION DUE TO HEART FAILURE* 
A Report of Two Cases 

Abraham H. Russakoff, M.D.,f and Tobias Weinberg, M.D.J 

BALTIMORE 


T HE occurrence of encapsulated pleural trans- 
udation due to heart failure has been reported 
in the literature in less than 50 cases. The first case, 
observed by Helm 1 during 1912 and 1913 and proved 
by autopsy, was published five years later. This 
author made the observation that serial x-ray 
( examinations of the chest showed marked changes. 
Sharply delineated shadows extending across a lung 
field were later demonstrated to have become so 
indistinct as to defy recognition had one not been 
acquainted with previous films. Fleischner, 2 in his 
report of 2 cases in 1926, confirmed Helm’s observa- 
tion that alterations in the x-ray shadows accom- 
pany variations in the degree of heart failure. 
Stewart’s 3 case published in 1928 was followed by 
the reports of several other American authors. 4-12 
• Because of the paucity of cases on record, the 
general impression has been that this condition is 
rare. The report of Bedford and Lovibond 13 from 
-England, however, indicates that encapsulated 
pleural effusions due to cardiac failure may be more 
' frequent than recorded heretofore. In a series of 
36S cases of heart failure, they found 136, or 35 per 
cent, with x-ray evidence of simple hydrothorax. 
Of these 136 cases, there were 11, or 8 per cent, with 
interlobar effusions. 

Case Reports 

neivj SE i\fr ^ 73-ycar-old, married Jewish woman (SH U- 
USU.-1) was admitted on November IS, 1939, with an in- 
fection of the urinary tract. For several months prior to ad- 
mission, she had experienced repeated attacks of angina 
P c £i° r,s « associated with weakness, dyspnea and cyanosis. 

6 temperature on admission was 102°F. (rectal), the 
puue 120, the respirations 38, and the blood pressure 128/68. 
icic positive physical findings were limited to the heart and 
lungs. The chesty was emphysematous without bony de- 
jormity. The respiratory excursions were equal on both sides, 
s nere was dullness on percussion over almost all of the right 
w*^’. an d over a small part of the left base,' posteriorly. 
™eaium moist rales were heard only at the right base pos- 

FfOta the Medical Service and the Laboratories of the Sinai Hospital, 
resident tn medicine, Sinai Hospital. 

*uiologj»t and director of laboratories, Sinai Hospital. 


teriorly. The trachea was not deviated. The apical impulse 
of the heart was palpable in the 5th interspace, 9.5 cm. to the 
left of the midsternal line. The heart was not considered to 
be enlarged. The heart sounds were of fairly good quality: 
the rhythm was regular, and there was a soft systolic apical 
murmur. 

The ’ 

anemia, 
for albu 

ous to c ■ 

blood st 

mg. per 100 cc. 

The infection of the urinary tract responded favorably to 
sulfonamide therapy. During hospitalization the patient bad 
a few attacks of weakness associated with an alteration in 
the quality of the heart sounds, but without a drop in blood 
pressure or a change in the cardiac rhythm. An x-ray film 
of the chest (Fig. 1) showed two distinct circular shadows 
in the right lower lung field, which were interpreted as inter- 
lobar effusions. 

The patient was discharged improved after 5 weeks. She ( 
is still alive and guite well, but has refused to return to the 
hospital for physical examination and x-ray examination of 
the chest. 

Case 2.§ A 62-year-otd, married Jewish grocery clerk 
(SH U-23500-1) was admitted on July 27, 1942, because of 
cough, dyspnea and a recent weight loss of IS pounds. The 
cough had been productive of frothy white sputum. There 
had been no thoracic pain, wheezing, hemoptyses, chills or 
sweats. In 1921, the patient had spent 2 months in another 
hospital because of painful knees and ankles, which subsided 
with salicylate therapy. No abnormality of the heart was 
noted at that time. 

On admission, the temperature was 102.4T. (rectal), the 
pulse was 100, the respirations 28, and the blood pressure 
110/70. The patient was well developed but showed evidence 
of recent loss of weight. He was^ dyspneic, orthopneic and 
cyanotic. The cervical neck veins were distended. The 
trachea was deviated to the right. The respiratory excur- 
sions on the right side were limited. Tactile fremitus was 
increased on the right and diminished on the left side. 
There was dullness on percussion in the left axillary region 
and over both bases wjsteriorly. Medium moist rales were 
heard in the right axilla and posteriorly over the right lower 
pulmonary field, extending up to the angle of the scapula. 
The prccordium was visibly acti ■ ’ •* *-* -* • — 

cardiac impulse was 9.0 cm. to 
There were no thrills, shocks 

regular and the heart sounds were of fair quality. A p re- 
systolic crescendo murmur was localized oier the xiphoid 
process. The second pulmonic sound was marfcedfy accen- 
tuated, and a protodiastolic gallop rhythm was audible at 

{Reported through the eotirteiy of Dr. S» raise! Woles* o. 
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the apes- The liver and spleen were palpable 1 or 2 cm. below 
the costal margin and were not tender. There was no periph- 
eral edema. 

The admission hemogram revealed a mild hypochromic 
anemia with leukocytosis. The urine was essentially nega- 
tive. A serologic test for syphilis was negative. The blood 


was found. Following this procedure he ran a course charac- 
terized by severe dyspnea and a remittent fever. Digital^: 
tion effected temporary improvement. ' On the 9th hospital 
day, a left thoracentesis was performed and 1000 cc. of dear 
yellow fluid was removed. The specific gravity of the fluid 
was 1.010; a cell count revealed 10,000 fed cells (probably 



Figure 1 . Anteroposterior and Lateral Views oj the Chest in Case i, Showi7ig Encapsulated Interlobar Effusion. 


sugar was 89 mg. per 100 cc., and the blood urea 67 mg.. per 
100 cc. Studies of the sputum for elastic tissue and for 
tubercle bacilli and other pathogenic organisms were negative. 

An x-ray film of the chest (Fig. 2) taken the day after ad- 
mission showed an ovoid, opaque shadow in the middle right 


due to a trauma) and 300 white cells) with a predominatr 
of mononuclear cells. . \ .... 

The thoracentesis was followed by' temporary relief | 
the dyspnea, but the patient continued to go downhill, wi 
increasing dyspnea, orthopnea, cyanosis, edema of the. ham 






pulmonary field, with pleural thickening along the right base 
in the axillary line.. There was a left pleural effusion. The 
roentge nologi s t s diagnosis was probable neoplasm with 
thickened pleura at the right base and a pleural effusion on 
the left side. The patient was bronchoscoped, but no tumor 


and feet, stupor and, finally, pulmonary edema. .On 
day, the temperature rose to 105°F. and the P atien L, J 0 
Autopsy (performed 3}4 hours after death), * ° 

pleural cavity was practically obliterated by nD • at( 
hesions, and the left pleural cavity 'contained appro. 
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1*100 cc. of clear, straw-colored fluid. The right lung was 
completely covered by fibrous adhesions. These were found 
to form a wall for a pocket of fluid situated posteriorly be- 
tween the upper and lower lobes. Within this pocket, a band 
of fibrous adhesions extended from the upper to the lower 
lobe. Another pocket of fluid was found between the dia- 
phragm and the diaphragmatic surface of the right lung. 
Foci of bronchopneumonia were found in the lower lobe of 
the right lung, and numerous small infarcts were present in 
all lobes. Pulmonary edema was marked. The heart was 
moderately enlarged. There was a rheumatic mitral stenosis 
associated with dilatation and hypertrophy of the left and 
right auricles and of the right ventricle. In addition, there 
was moderate coronary arteriosclerosis, and in association 
with this a healed infarct of the posterior wall of the left 
■ventricle. The usual picture of chronic passive congestion 
was present in the liver and spleen. 

Comment 

The anatomy, of the potential interlobar spaces 
and the characteristic roentgenogram of interlobar 
effusions have been described in a number of con- ' 
tributions. 5 - H * u Suffice it to note that interlobar 
effusions are characterized by well-defined shadows* 
along the interlobar septums, which may be circular, 
ovoid, band-shaped or wedge-shaped. It is generally 
agreed that in some cases a lateral film of the chest 
is helpful in differentiating this condition from car- 
cinoma, cyst, gumma or abscess of the lung and . 
from marginal, pneumonia. 

The original concept of the pathogenesis of inter- 
lobar effusions due to heart failure is reviewed in 
Austrian's 7 article: namely, that with obliteration 
of the interpleural space due to antecedent infection, 
there is no other space available in which the effusion 
can localize. Anatomical investigation has borne 
out the fact that in some of these cases the inter- 
pleural space has been obliterated. In most cases,' 
however, histories of previous pulmonary infections 
and of pleurisy have been lacking. 

. Stein and Schwedel 9 offer an alternative explana- 
tion for the cases that show simple hydrothorax in 
addition to encapsulated effusions. They hold that 
with simple pleural effusions there may be an inden- 
tation at the interlobar fissure, with seepage of 
fluid from the general pleural cavity into the inter- 
lobar spaces. With repeated episodes of heart 
failure or in chronic cardiac failure — with hydro- 
thorax, there may be organization of fibrin, result- 
ing in pleural thickening. Such a process may go 


on to the formation of adhesions between the parietal 
and visceral pleuras, with subsequent obliteration 
of the interpleural space^ Fluid may then collect 
only in the interlobar spaces and become en- 
capsulated. 

Rigler, 15, 18 in his x-ray studies of cases with 
simple pleural effusion, has demonstrated variations 
in the intensity of interlobar markings that can be 
altered by changing the position of the patient. 
He believes that such x-ray changes may be ex- 
plained by the extension of fluid from the general 
pleural cavity into the interlobar spaces before 
encapsulation has taken place. With the deposition 
of fibrin and subsequent encapsulation of the in- 
terlobar effusion, however, changing the position of 
the patient does not alter the x-ray appearance of 
the shadow. 

Summary 

Two cases of encapsulated pleural effusion in 
association with heart failure are reported. 

The various concepts of the pathogenesis of inter- 
lobar effusion and the roentgenographic characteris- 
tics are reviewed. 
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T HE partially informed, and possibly gullible, 
layman often speaks with admiration and awe 
to the psychiatrist of the “wonderful new field” in 
which the latter works. The better-informed per- 
son, perhaps a physician who is not a psychiatrist, 
may smile a little wryly about the wonderful new 
field, thinking of a rather meager fulfillment of the 
supposed possibilities of psychiatry in regard to 
progress. 

The undertaking of personality problems — men- 
tal and emotional disabilities — by a certain branch 
of medicine does not justify the conclusion that 
that department of medicine has failed in its inten- 
tion if permanent cures are not effected in the ma- 
jority of cases. Psychiatry is 'attempting to do all 
that can be done, often against impossible odds. The 
progress is not disheartening if this is considered. 

Neuropsychiatry is much better organized in this 
war than in the last for responding to the demands 
made of it — namely, primary elimination of the 
men unfit for military service, secondary elimina- 
tion in the early stages of training and treatment 
of those who break down in combat areas. Shock 
treatment for the psychoses, although it has not 
reorganized defective material into permanently 
healthy material, has hastened recovery and has 
lessened immediate suffering. Attempts to introduce 
knowledge of the principles of mental hygiene and 
an understanding of emotional reactions into 
elementary education have continued. 

Shock Therapy 

Insulin and metrazol have now been used in this 
country over a long enough period — more than 
seven years — for the treatment of schizophrenia 
to permit a fairly reasonable evaluation of their 
effectiveness. Because of the danger of vertebral 
fracture, metrazol is used less frequently or is em- 
ployed in combination with insulin. 1 Insulin has 
proved its value in that it so often shortens the 
duration of the psychotic attack. It cannot be 
counted on to prevent relapse. 

Some investigators still report that the insulin- 
shock method results in no higher rate of recovery 
than is obtained with the more conservative types 
of treatment. Gottlieb and Huston, 2 for example, 
found in the Iowa State Psychopathic Hospital 
that 66 patients treated with insulin showed no 
better remission rate than did 132 patients who did 
not receive pharmacologic treatment. On the other 

♦Assistant in ps; chi airy, Massachusetts General Hospital. 


hand, Bond and Rivers, 3 at the Pennsylvania Hos- 
pital, consider insulin therapy justified, “with" an 
immediate recovery rate five times that of control 
cases . . . and with a long-distance recovery rate 
twice that of controls,” Their investigations cover 
a seven-year period. 

Of the drastic measures for treatment of the 
psychoses, attention has been centered in the past 
few years on electric shock. As with insulin and 
metrazol, no promise of permanent cure is offered, 
but immediately favorable results have frequently 
occurred. Electric shock has been most successful 
in cases of depression, both of the manic-depressive 
and the involutional types. Some workers have re- 
ported amelioration in schizophrenia, but in general 
it is the depressions that have given the best 
response. 

In a follow-up study on 126 patients treated with 
metrazol and 144 patients treated by electric shock, 
cases of dementia praecox, manic-depressive and 
involutional psychosis and psychoneurosis, Pacella 
and Barrera 4 say that their statistics “suggest that 
possibly the electric shock method may be slightly 
more efficacious, at least in so far as the immediate 
results are concerned.” The metrazol cases were 
followed for eighteen to twenty-four months and 
the electric shock cases for six to fifteen months 
after treatment. 

These workers found the results of both types of 
treatment rather discouraging in the psycho- 
neurotic cases. They consider convulsive treatment 
of undoubted, great value in the effective psychoses. 
It is interesting that in the schizophrenic patients 
only those who had strong affective components, 
principally of a depressive kind, showed substantia 
improvement or complete remission. 

During a year and a half Reznikoff 6 treated I 
schizophrenic patients with electric shock. He 
found a pronounced tendency to relapse, as he ha 
previously found in 100 schizophrenic patients treate 
with metrazol. He states that electric shock is prefer- 
able to metrazol because of the amnesia for the treat- 
ment, less fear and anxiety and painless shock m 
the former. 

In regard to fear of electric-shock treatment, 
Myerson 6 says: 

It is safe to say that the statement made in the HLerature 
that there is no fear, of the treatment is not correct; t 
is less than with metrazol shock, and often Mougo t” . 
dividual treatment is not at all remembered. In the 
tively sane patients, the whole matter of repairing 
hospital, of becoming unconscious and of a period ol a= 
tion and loss of memory afterward becomes linae 
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with the idea of treatment, and a definite association fear 

of the treatment develops. In the markedly psychotic 
> cases, no such fear seems to be experienced. 

Favorable response to electric shock, if it occurs, 
usually follows a comparatively small number of 
treatments. Sulzbach, Tillotson et al. 7 have given 
only two to six convulsive shocks in all their success- 
ful cases and have seen no impressive results if the 
latter have not been obvious after ten treatments. 
They give treatments twice, rarely three times, a 
week. Myerson, 6 in a series of 120 cases, gave seven 
or less shocks to each patient. 

Outpatient or extramural electric-shock therapy 
has proved practicable in certain cases. Wender, 
Balser and Beres 8 report a series of 40 cases so 
treated. In choosing such procedure, both the 
psychiatrist and the patient’s family have to keep 
in mind the danger of suicide. The advantages are 
the preclusion of the expense of hospitalization and 
of the dread or prejudice of certain patients or their 
families in regard to hospital admission and care. 

Popular and effective, at least temporarily, as 
electric shock is, it should, of course, not be used 
indiscriminately. The physical condition of the 
patient, especially that of his heart and blood ves- 
sels, and his age must be considered. It is surprising, 
however, how well some elderly patients have with- 
stood the rigors of treatment. If the mental illness 
is particularly severe and intractable over a long 
period of time, it is fair to estimate the advantages 
of this treatment against its disadvantages. Evans 9 
gave convulsive treatment, either by electric shock 
or by metrazol, to a series of patients over fifty 
years of age, and in a report on the first 50 consecu- 
tive cases claims in 40 of them either recovery or 
enough improvement to permit discharge of the 
patients to their homes. 

Although experimental work on animals has re- 
vealed some brain damage, chiefly small hemor- 
rhages, in connection with electric shock, there seems 
to be no evidence that serious or permanent injury 
°f any disabling degree occurs in the brains of 
human beings. The confusion and loss of memory, 
tvhich are typical, are apparently only of a tem- 
porary nature.® 

AVar Psychiatry 

The literature, in both neuropsychiatric and 
general medical journals, is in large proportion com- 
posed of an unending number of articles on the 
psychiatric aspects of war. This is not overemphasis, 
since such a considerable percentage of the casualties 
' tn combat areas alone, roughly 30 per cent, are of a 
psychiatric nature. 

The Army, and to a less extent the Navy, in this 
country, from the inauguration of required service 
jn the armed forces during the present war, have 
been alert to the fact that not every man who is 
Physically well and able will make a satisfactory 
member of the forces. With their knowledge of 


psychiatric casualties that occurred in World War I, 
they have attempted and are attempting to screen 
out or eliminate before induction the men who seem 
likely to break down nervously under the circum- 
stances of training and combat. This is no simple 
undertaking. 

The problem centers on this question: With the 
supposition that an adequate history is at hand for 
each man examined, if there are data indicating 
nervous or emotional instability in the past or at 
present, what are the definitions or interpretations 
that will give the examining physician sound guid* 
ance for accepting or rejecting the man? There is 
no clarifying answer. In the first place, adequate 
histories have seldom been obtained in the cases 
in which they would be most valuable, largely 
because psychiatric social service has only recently 
been established in most induction centers. In the 
second place, psychiatric knowledge and insight 
do not go to the extent of predicting unfailingly and 
exactly what degrees and kinds of nervous instability 
should exclude a man from service. 

It is generally agreed that a history of psychotic 
attacks, long-standing neurotic reactions, — even 
though only slightly disabling in civilian life, — 
definite psychopathic tendencies, epilepsy and 
chronic alcoholism are reasons for rejection. Vet 
Bigelow 10 has observed that some men with certain 
neurotic tendencies, anxiety states, conversion 
mechanisms and hypochondriacal complaints have 
been successful in military aviation. He proposes 
that flying may be a symbolic solution of their 
neurotic conflicts. It should be remembered that 
in the last war many a neurotic did well as an 
aviator. 

There are, of course, in other branches of the 
service many men with neurotic tendencies who so 
far are doing well. 11 Whether or not they will later 
break down may depend on the kind of strain to 
which they are subjected. 

From their experience in a naval hospital, Stearns 
and Schwab 12 conclude that the Navy has in the past 
not given sufficient attention to the importance of 
examining recruits thoroughly enough to exclude 
undesirable men. They say: “Our unmistakable 
conclusion is that the military service cannot absorb 
successfully large numbers of persons who are unable 
to get along in civilian life. These men should be 
rejected at the recruiting or . . . induction center.” 

The presence of a particular neurotic trait is not 
estimated to be so important as its severity or in- 
tensity. Also, the number of traits present in the 
personality rather than the existence of any one 
trait is thought by some to be the critical factor. 
Referring to work done at the Walter Reed General 
Hospital, Porter 11 lists fifteen attributes the presence 
or absence of which are determined in the histories 
of patients diagnosed as having psychoncurosis or 
a constitutional psychopathic state. These arc as 
follows: 
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(1) Bed-wetting beyond four years of age. (2) Thumbsuck- 
ing or nail-biting beyond six years of age. (3) Failure to. 
engage in competitive games involving risk of injury. 
(4) Tantrums in childhood. (5) Abnormal shyness or sen- 
sitiveness. (6) Preference of playing alone. (7) Repeated 
grades, difficulty with teachers, chronic truancy in school 
record. (8) Abnormal fears, such as lightning, dark, bogey- 
man. (9) Shunning of girls after puberty. (10) Faints. 
(11) Excessive autonomic system reactions to emotion: 
tremor, abnormal sweating, tachycardia, etc. (12) Sulkiness 
under discipline. (13) Abnormal attachment to mother 
after puberty. (14) Stammering. (IS) Obsessional traits. 

Porter explains that he and his colleagues believe 
that the presence of four significant traits is not un- 
common in persons who have not become serious 
military problems, but that the presence of six or 
more should cause one to prognosticate a probable 
breakdown under stress. The same type of analysis 
has been interestingly and cautiously written about 
by Lewis and Slater.' 3 They dealt with 300 soldiers 
who -were hospitalized for neurotic illness. One hun- 
dred and fifty of these were returned to service and 
were still on duty some months later. The other 150 
were discharged. The authors advance the theory 
that the fewer psychoneurotic attributes the soldier 
has, the more likely it is that he will remain in the 
service. They point out, however, that the intensity 
and quality of the individual attributes have im- 
portance in prognosis. 

Showing the significance of the relation between 
a history of nervous instability and later incapacity, 
Rosenberg and Lambert, 14 in a study of 200 con- 
secutive cases discharged from the Army at Camp 
Lee, Virginia, found that 100 per cent had symptoms 
prior to induction. Eighty-two and a half per 
cent had had symptoms for at least one year before 
induction, and a little more than 50 per cent had 
prominent symptoms for more than five years. 
The authors believe that the majority of these 
psychiatric casualties could have been eliminated 
at the induction board if relatively simple social 
service data had been made available. Gowan, 15 
in writing of nervous breakdowns in military service, 
says that one half to two thirds of the men with such 
disturbances show definite predisposition. 

There are limits of endurance beyond which the 
strongest and sturdiest of constitutions cannot go 
without developing psychiatric disabilities. This 
is well presented by Smith 16 in his description of the 
casualties among the Marines who fought at 
Guadalcanal. On the other hand, how remarkably 
well balanced a group of men can remain in the face 
of acute but not prolonged horror is depicted by 
Hogan 17 in his account of the behavior of the crew 
of the U.S.S. Wasp when and after it was torpedoed 
and sunk. 

Disturbing as may be the picture of such a large 
percentage of psychiatric illness as is occurring in 
the present war, the military services have become 
more and more cognizant of the necessity of eliminat- 
ing, salvaging and educating. The replacement 
training centers are paying more attention to the 
organization of neuropsychiatric sendee, and the 


attempt is being made to observe each man closely 
enough to prevent his leaving the center unless heh 
judged as fit for line duty. The men who are not so 
estimated are placed where they can best be used 
unless it seems obvious that they must be given 
certificates of disability discharge. 18 ’ 19 

It is incontrovertible that morale or idealism of 
some kind shares importance with physical or 
mechanical factors in determining how well an 
army, or any other group of men combined for 
action, does its job. The criticism is heard fre- 
quently that the men in the Army and Navy do not 
know what they are fighting for. Somewhat be- 
latedly and not yet thoroughly enough, the military 
services are recognizing the extreme importance of 
training and education beyond the limits of a mili- 
tary manual. 

As an example of how effective education in this 
direction can be, Cohen’s 20 experiment with a 
prophylactic mental-hygiene discipline is fascinat- 
ing, especially to the uninitiated. He was given 
permission to conduct three series of experiments, 
involving over 2000 trainees, at two different replace- 
ment training centers. The men were divided 
primarily into two groups, the experimental and the 
control. These were split secondarily into three 
groups who were given a number of mental-hygiene 
talks ‘as part of the training program and three 
groups who were not given such talks. 

The talks covered the following subjects: natural 
civilian resentments to Army life; regimentation; 
fear; and a resume of all adjustment factors. From 
the day on which the talks began until basic train- 
ing was completed a record was kept of all sick calls 
and hospitalizations. Following are the relevant 
statistics: 

— r 

First Experiment 

Sick calls for psychosomatic symptoms: 

Experimental group, 8; control group, 23. 

Hospital, days for psychosomatic symptoms: 

Experimental group, 4; control group, 47. 

Second Experiment 

Sick calls for psychosomatic symptoms: 

Experimental group, 5; control group, 38. 

Hospital, days for psychosomatic symptoms: 

Experimental group, 0; control group, 18. 

Third Experiment 

Sick calk for psychosomatic symptoms: 

Experimental group, 6; control group, 28. 

Hospital days for psychosomatic symptoms: 

Experimental group, 0; control group, 17. 

Promoting and maintaining mental health depen^ 5 
only in part on talks by an instructor. How it w° r ^ s 
is nicely illustrated in the story of Carlson’s Raiders. 
These 1000 men fought on Guadalcanal and storrne 
Makin Island. During their exploits only one *.° 
them suffered traumatic war neurosis. Fortuny 
in its issue of December, 1943, gives a good 
tion of their integrity and of Lieutenant 
Evans F. Carlson’s understanding of human aee s- 
Before each raid or attack Carlson discussed wit 
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his men plans, means and reasons. Afterward, 
causes of failures or successes were also discussed 
Quoting from Fortune: 

Carlson behe\es that because he prepared the men for 
T\hat they might expect; because he considered their 
opinions and feelings; because they were convinced he 
would never sacrifice a man needlessly; because he provided 
an outlet for terror and tension; because his men under- 
stood what they were fighting for; because the Raiders 
trusted him implicitly — • they suffered virtually no 
psychiatric casualties. 

In the combat areas and in the advanced mobile 
base hospitals, psychiatry is doing what it can under 
the circumstances It hardly needs to be written 
again that, at least as concerns the health of the in- 
dividual, treatment should be instituted as soon as 
possible after symptoms first appear and as near as 
possible to the geographic point of origin Under the 
stress and strain of battle or attack, the first and 
quick and unwise reaction of some men — unwise 
from the point of view of future mental health — is 
to retreat as far as they can from the danger There 
is a nice point here, for the mental integrity of some 
will be preserved only by complete retreat, whereas 
others underestimate their powers of resistance, 
just as some people have an overawareness of pain 
The experienced and wise psychiatrist, or intuitive 
line officer, has to make the decision concerning the 
indtviduars potentialities for recovery 
The farther away from zones of danger the psy- 
chiatric casualty is removed the greater is his resist- 
ance to returning, and the more likely is resistance 
to be manifested by a continuance of his symptoms 
Halloran and Farrell 21 write that the experience of 
the British in finding that prolonged rest, induced by 
sedatives if necessary, good food and reassurance 
given near the front return to duty 70 to 80 per cent 
of men with acute combat neuroses has been con- 
firmed in American troops 
According to Rome, 22 group psychotherapy has 
been found expedient and efficient in certain ad- 
vanced mobile base hospitals. It is difficult to 
imagine that there is much opportunity for psycho- 


therapy in most combat areas, and it is known that 
in many such areas it is possible only to classify 
and evacuate As in civilian group psychotherapy, 
there is benefit for the individual in appreciating 
that he is not alone in the kind of disability that 
he might otherwise look on as stigmatizing. As 
Rome says, “In a group, security is gained by a 
mutual pooling of insecurity.” 

330 Dartmouth Street 
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PROCEEDINGS OF THE COUNCIL 
Stated Meeting, February 2, 1944 


T HE Council of the Massachusetts Medical 
Society met at John Ware Hall, 8 Fenway, 
Boston, on Wednesday, February 2, 1944. The 
meeting was called to order at 10:00 a.m. by Dr. 
Roger I. Lee, Suffolk, president of the Society. 
There were 218 councilors present (Appendix No. 1). 

The Secretary offered the record of the last meet- 
ing as published in the New England Journal of 
Medicine , issue of November 25, 1943. 

Dr. John B. Hall, Norfolk, moved its approval. 
This motion was seconded by a councilor, and it was 
so ordered by vote of the Council. 

Report of Auditing Committee 

The report (Appendix No. 2) was presented by the 
chairman, Dr. Fritz B. Talbot, Suffolk. 

Dr. David Cheever, Suffolk, moved that the re- 
port be accepted and placed on file. This motion was 
seconded by Dr. Albert A. Hornor, Suffolk, and it 
was so ordered by vote of the Council. 

Report of Treasurer 

This report (Appendix No. 3) was offered by Dr. 
Eliot Hubbard, Jr., treasurer. 

He said that the revenues of the Society for the 
year 1943 were 37175.36 less than in 1942 and that 
this was largely explained by reason of the Society’s 
policy of remitting the dues of those of its members 
who were in the services of the Nation. 

He said that, under the advice of investment 
counsel, the yield of the General Fund had increased 
from 1.90 to 2.40 per cent and that of the Building 
Fund from 1.90 to 2.95 per cent, the total of the 
latter fund being 366,566.69. He added that the 
total expenses for 1943 were 333,133.02, as compared 
with total expenses of 348,680.85 for 1942. The 
Society ended the year 1943, he concluded, with 
total assets of 3250,385.47. 

It was moved by Dr. Hornor that the report be 
accepted with thanks. This motion was seconded by 
Dr. Cheever. 

Dr. Carl Bearse, Norfolk, thought that the ad- 
vance sheets distributed by the Treasurer should 
show the investments in more detail. Dr. Hubbard 
replied that he would be glad to supply such in- 
formation if it was the councilor’s wish. 

The motion was adopted by vote of the Council. 

Report of Executive Committee of the Council 

The report was offered by the Secretary. 

He spoke of the activities of the Committee 
Appointed to Consult with Representatives of the 
Other New England State Medical Societies Regard- 


ing the Wagner-Murray-Dingell Bill. He par- 
ticularly referred to a statement prepared by an 
informal group of physicians from the six New 
England states and added that the Executive Com- 
mittee of the Council authorized the President and 
Secretary, in the name of the Massachusetts Medical 
Society, to send this statement in the form of an 
open letter to the Massachusetts representatives in 
the Congress of the United States. 

The Secretary called the councilors’ attention to 
the fact that this statement appeared in the advance 
sheets of information and that the statement itself 
would be presented later in the meeting as part of the 
report of this special committee. 

The Secretary spoke of a memorandum received 
on December 23, 1943, from the Office of the Surgeon 
General of the United States Army, which stated 
in part, “This office will no longer recommend the 
appointment of graduates of Middlesex College of 
Medicine as commissioned officers in the Medical 
Corps, Army of the United States.” He also referred 
to an article printed in the Boston Herald, issue of 
December 22, 1943, in which C. Ruggles Smith was 
quoted as saying that the probable reason for this 
action on the part of the Surgeon General was 
pressure from the American Medical Association. 
The Secretary spoke of a letter received from Dr- 
Olin West, secretary of the American Medical 
Association, in which any such activity on the part 


of this Association was denied. 

The committee reviewed the reports of the Com- 
mittee on Finance and the Postwar Loan-Fund 
Committee and approved both, recommending that 
certain parts of the report of the Committee on 
Finance be clarified. 

The committee reviewed the report of the Com- 
mittee on Cancer and noted that this committee 

was not in accord regarding its recommendations to 

the Council anent certain new regulations issued by 
the Massachusetts Department of Public Hea t 
for the direction of state-aided cancer clinics- 1 
further noted that the majority of the committee 
recommended that the regulations be approve 
pending a six months’ trial and that from this vie ' v 
the minority dissented. The committee referred the 
report back to the Committee on Cancer with 
certain memoranda originating in the Massachusetts 
Department of Public Health and supplied by Hr. 
Elmer S. Bagnall, president-elect. 

The report acknowledged the receipt by the com 
mittee of a letter from Dr. Sidney C. Wigg> n | n 
which the latter requested that there be set up 
the Massachusetts Medical Society a Section on 
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Anesthesiology. The Secretary reported that the 
committee recommended adversely in this matter, 
and moved the adoption of this recommendation. 
The motion was seconded by a councilor. 

Dr. William A. R. Chapin, Hampden, said that 
there were many reasonable arguments advanced 
in Springfield in favor of the establishment of such 
a section and that it was a pity that there was not 
someone present to direct the debate in this direc- 
tion. He added that he was sorry to see the matter 
go by default. Dr. Peirce H. Leavitt, Plymouth, 
expressing a similar viewpoint, said that if the 
anesthetists had the ambition to establish a Section 
on Anesthesiology they should be given the oppor- 
tunity to go ahead. The Council, on a show of 
hands, adopted the recommendation of the 
committee. 

The report referred to a communication from the 
Michigan State Medical Society in which the latter 
urged that the Massachusetts delegates to the House 
of Delegates of the American Medical Association 
be instructed to support a resolution calling for the 
establishment of an information bureau in Wash- 
ington, D. C. The Secretary said that the com- 
mittee recommended that this matter be left, 
without instruction, in the hands of the Massachu- 
setts representatives in the House of Delegates, and 
moved the adoption of this recommendation. The 
motion was seconded by Dr. Charles C. Lund. 
Suffolk. Dr. Hyman Morrison, Norfolk, asked that 
the resolution be read. At the request of the Presi- 
dent, the Secretary said that this resolution ap- 
peared on pages 17 and 18 of the advance sheets of 
information. The Secretary added that, when a 
similar matter was before the Cquncil last May, the 
Massachusetts representatives were sent to the meet- 
ing of the House of Delegates uninstructed and that, 
as an observer at the meeting, the wisdom of this 
action was very apparent to him. The recom- 
mendation was adopted by vote of the Council. 

The report spoke of certain appointments that 
Had been made by the President since the last meet- 
ing of the Council and of their approval by the 
committee. 

The Secretary moved the adoption of the report 
as a whole. This motion was seconded by a coun- 
cilor, and it was so ordered by vote of the Council. 

Reports of Committees 

on Publications — Dr. Richard M. Smith, 
Suffolk, chairman. 

The report (Appendix No. 4) was offered bv the 
chairman, who in glowing terms spoke of the work 
of the editor, Dr. Robert N. Nye. He added that, 
under the latter’s management, the Journal had 
become one of the outstanding medical publications 
in this country. 

The report said that the total number of sub- 
scriptions as of December 30, 1943, was 1 1,909 plus 
347 copies sent once each month to the members of 


the New Hampshire Medical Society and that the 
outside subscriptions had been greatly increased, 
with the result that, although there had been many 
cancellations during the year, the net increase was 
2704. 

The report said that the financial operations of 
the Journal for the year had been very satisfactory, 
the net loss being $5,852, as compared with a net 
loss of $17,550 in 1942. 

The report spoke of the employment of a new 
printer who took over on January 1, 1944, and said 
that this had been made necessary for many reasons. 

The shortage of paper, the report continued, repre- 
sented a problem that was being met in several ways. 
In respect to this matter the report went on to say 
that it may be necessary to cut the weight of the 
paper or the pagination or both. 

Seventy-seven per cent of the papers submitted 
for publication were accepted. 

The report spoke of the increase in the routine 
office work during the year and pointed out that the 
clerical work required by the officers and various 
committees of the Society had demanded more and 
more of the time of the office staff. To Miss Davies 
and her assistants the report gave unstinted praise 
for the handling of the work. 

Dr. Smith moved the adoption of this report. The 
motion was seconded by a councilor. 

Dr. Lee commented on the excellence of the 
report and said that with its adoption should go the 
grateful thanks of the Council. This motion was 
adopted by vote of the Council. 

Committee on Arrangements — Dr. Gordon M. 
Morrison, Middlesex South, chairman. 

Dr. Roy J. Heffernan, Norfolk, a member of the 
committee, announced, in Dr. Morrison’s absence, 
that the committee had no report. 

Committee on Ethics and Discipline — Dr. Ralph R. 
Stratton, Middlesex East, chairman. 

No report. 

Committee on Medical Education — Dr. Robert T. 
Monroe, Norfolk, chairman. 

No report. 

Committee on Membership — Dr. Harlan F. Newton, 
Suffolk, chairman. 

No report. 

Committee on Public Health — Dr. Francis P. Denny, 
Norfolk, chairman. 

No report. 

Committee on Medical Dejense — Dr. Arthur \V. 
Allen, Suffolk, chairman. 

No report. 

Committee on Society Headquarters — Dr. William II. 
Robey, Suffolk, chairman. 

No report. 
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Committee on Finance — Dr. Francis C. Hall, 
Suffolk, chairman. 

Dr. Hall called the councilors’ attention to the 
committee’s report (Appendix No. 5) as printed 
in the advance sheets of information beginning on 
page 3. 

Dr. Hall moved the acceptance of the report. This 
was seconded by a councilor, and it was so ordered 
by vote of the Council. 

Dr. Hall moved the adoption of the budget for 
1944. This motion was seconded by a councilor. , 
Dr. Lester M. Felton, Worcester, spoke of a com- 
munication that he believed Dr. Brainard F. Conley 
had sent to Dr. Hall. Dr. Hall expressed his thanks 
to Dr. Felton for this reminder. The letter, Dr. 
Hall said, was to the effect that, whereas the Com- 
mittee on Legislation had asked for £100 originally, 
it was apparent that, because of national legislative 
matters, the committee would need a total of £2000. 

Dr. Hall moved, as an amendment to his original 
motion to adopt the budget as recorded in the ad- 
vance sheets, that the sum of £1900 be added to that 
which had been allowed the Committee on Legis- 
lation. This amendment was seconded by Dr. 
Felton. 

Dr. George Leonard Schadt, Hampden, asked if 
the duties of the Committee on Legislation con- 
cerned this committee with national legislative 
matters. He was answered in the affirmative by the 
chair, who read Section 4 of Chapter VII of the by- 
laws. The motion as amended was adopted by vote 
of the Council. 

Committee on Industrial Health — Dr. Dwight 
O’Hara, Middlesex South, chairman. 

No report. 

Massachusetts Committee on Procurement and Assign- 
ment — Dr. Reginald Fitz, chairman. 

This report was offered as a courtesy to the 
Massachusetts Medical Society. 

The report (Appendix No. 6), which was read by 
Dr. Fitz, stated that half the members of the 
Society less than forty-five years of age and two 
thirds of the members thirty-eight years old and 
younger were in active military service and that 
it was difficult to perceive how many more prac- 
ticing physicians could be withdrawn without re- 
sulting in serious difficulty in the matter of the 
medical care, of the civilian population. 

The report spoke of the decision of the Surgeon 
General to no longer recommend the commissioning 
in the medical corps of graduates of a certain school 
and said that many of the young men affected by 
this decision were continuing to serve as residents 
and interns in hospitals badly needing them and 
that others had opened offices in areas claiming to 
need physicians. The report added that few, if any, 
had been drafted by Selective Service as privates. 


The report spoke of the 9-9-9 plan for interns and 
residents. 

Having in mind the influenza epidemic of twenty- 
five years ago, the report spoke of plans that were 
being jointly worked out with the War Participation 
Committee of the Massachusetts Medical Society, by 
which a type of emergency service could be estab- 
lished in the Commonwealth. 

Dr. Fitz moved the acceptance of the report 
This motion was seconded by a councilor, and it was 
so ordered by vote of the Council. 

Committee on Public Relations — Dr. Albert A. 
Hornor, Suffolk, secretary. 

Dr. Hornor reported as follows: 

The committee met on December 15, 1943, at the Har- 
vard Club and in addition to the president, president-elect, 
vice-president and secretary of the Society, there were 
representatives ol twelve district societies. 

The minutes of the last meeting were approved as dis- 
tributed to members of the committee. 

The report of the committee invited to sit with the 
Advisory Council of the Committee on Unemployment 
and Social Security for the Commonwealth of Massachu- 
setts was presented as a progress report and discussed by 
all members present. It was duly moved and seconded 
and finally passed by unanimous vote that the Committee 
on Public Relations endorse and continue study, by sub- 
committee, of plans for sickness and indemnity insurance 
as presented before the above-named committee. 

A progress report was received from the subcommittee 
to look into the possibility of better publicity for the 
Massachusetts Medical Society. The Committee on 1 ublic 
.Relations voted unanimously in favor of a study for 
means of public education regarding the Massachusetts 
Medical Society by its subcommittee on publicity. 

The Committee on Public Relations was_ designated, bj 
President Lee, as the committee of the Society to i function 
with the Council on Medical Service and Public Relations 
of the American Medical Association. .. 

The formulary of drugs for recipients of public welfare, 
as published by the Department of Public Welfare, was 
discussed and referred to the Subcommittee on lai- 
Supported Medical Care for study and appropriate repor . 

Dr. Hornor moved the acceptance of the report 
This motion was seconded by a councilor, and it was 
so ordered by vote of the Council. 

Subcommittee to Meet With the Medical Advisors 
Committee of the Industrial Accident Board — 
Dr. Daniel J. Ellison, Middlesex North, chair- 
man. 

No report. , 

Subcommittee on Tax-Supported Medical Care — 
Dr. Elmer S. Bagnall, Essex North, chairman. 
Dr. Bagnall reported as follows: 

. To this subcommittee of the Committee on Public R® * 
tions was referred the matter of the Formulary at 
first meeting of the Committee on Public Relations, 
report has not had a chance to be reviewed by the 
mittce on Public Relations and unless the Council * 
otherwise, we think that it should wait until the oo 
mittce on Public Relations receives it. 

Dr. Lee announced that Dr. Bagnall’s report 
accepted as a report of progress. 

Subcommittee on Postpayment Medical Care (Ban't 
Plan) — Dr. Elmer S. Bagnall, Essex Nort , 
chairman. 

No report. 
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Subcommittee Concerned With Prepayment Medical- 
Care Costs Insurance — Dr. James C. McCann, 
Worcester, chairman. 

Dr. McCann reported as follows: 

I shall make a brief statement with respect to the present 
6tatus of the corporation. At the last meeting of the Coun* 
cil we anticipated an enrollment of 15,000 subscribers by 
the first of the year. Today, the enrollment is 25,000, 
which is probably the most satisfactory response under 
the restricted program we offer — surgical-obstetrical bene- 
fits — that has been experienced by any of the states except 
Michigan, which has always had a most unusual experience. 

Regarding the financial condition of the corporation, as 
wt had anticipated in the last report, all the organizational 
expenses and current expenses have been taken care of, 
and we are operating in the black, and it looks as if during 
the next year a satisfactory surplus will begin to appear 
on the books. This is in addition to a rather rigid require- 
ment of placing away a reserve of 25 per cent, as required 
by the Commissioner of Insurance. 

With reference to the accumulation of reserves, the 
Board of Directors has already begun to discuss an exten- 
sion of the basic contract to include medical care in the 
hospital. This, of course, would be much to our advantage 
in any new program. The control of this matter is also 
in the hands of the Department of Insurance in so far as 
they will require a satisfactory financial condition before 
we make this extension. In conversation with the deputies 
in the office of the Department of Insurance, they agreed 
to review our rates as of June and to make recommenda- 
tions to us, and also to examine any plan that we may 
suggest for extending the benefits. 

The relations of the corporation with the profession 
ha\e so far been eminently satisfactory. In the office we 
ate quite conscious of the delay in the handling of the 
reports from the profession and in making the final settle- 
ment of accounts; but this is an unavoidable situation 
until the administrative forces in the office become ac- 
quainted with the entirely new matter of medical problems 
as compared with the usual hospital problems. All along 
the way steps are being taken to eliminate such problems 
as delay in the handling of accounts, and I think that 
curing the next year the members of the profession will 
find that matters will be handled in an increasingly satis- 
factory manner • — at least that is our hope. 

This is just an informal report, and 1 move that it be 
accepted as such. 

Dr. McCann’s report was accepted as a report of 
progress. 

Committee on Legislation — Dr. Brainard F. Conley, 
Middlesex South, chairman. 

The report, which was offered by Dr. Lester M. 
Felton, "Worcester, is as follows: 

Since tl ’ • : ■■■•■ . . * «i - c~ --'1 — Ur "- m 

been four: ■ . ■ i ■ 

one mect'-^ * ■' : ■ i 

executive group of five members and one meeting of the 
latter group with the Legislative Committee of the 
*' 1 ®** ac husett8 State Pharmaceutical Association. 

Jhere has been established full, active co-operation be- 
tfceen the druggists and the physicians of Massachusetts 
0I1 Tk atl \ rs legislative interest to both professions. 

Jhe Massachusetts State Pharmaceutical Association 
nas issued, at no small expense, a great amount of Htcra- 
Tk ,C t0 t *l e P u bbc through the drugstores of the State, 
inis particular literature has to do with -the dangerous 
of the pending Wagner-Murray-Dingell Bill. 
'Jn rebruary 9 this association of druggists will hold its 
midwinter con\ention in Worcester. A portion of that 
iternoon will be gi\en over to the Massachusetts Medical 
Dr. Roger I. Lee, Dr. James C. McCann and 
C c l iai . r man of the Committee on Legislation, have ac» 
epted invitations to speak during that period.. The 
Pnarmaceutical profession of Massachusetts is bitterly 
Bn a passage of the Wagner-Murray-Dingell 

1 • As individuals, the druggists are doing more for the 


doctor than the latter is doing for himself. Collectively, 
through committees, both professions are equally active. 

The Committee on Legislation has given careful study 
to. the part of the Wagner-Murray-Dingell Bill that per- 
tains to the practice of medicine. We are convinced that 
passage of this legislation would bring about a regimenta- 
tion of the American people into a federal system of social- 
ized medicine and compulsory governmental hospitaliza- 
tion and bring about a dangerous revolution, which would 
be detrimental to. health care. Plans are under way for a 
state-wide campaign in opposition to this pending legis- 
lation. The progress of this menancing threat to proper 
medical care for the American people is being watched 
each day by the members of this committee. 

The committee believes, from conversations with many 
members of the Society, that it would be of advantage in 
many ways if a section of the New England Journal of 
Medicine could be devoted to medical economics. Such 
a section would, we believe, be welcomed by a majority. 
Most economic changes have or will come through legis- 
lation. Therefore this committee makes the suggestion. 

Dr. Felton moved the acceptance of this report. 
This motion was seconded by a councilor. 

Dr. Hyman Morrison, Norfolk, said that he 
thought the apparently unanimous opinion on the 
Wagner-Murray-Dingell Bill cannot be a true ex- 
pression of what people are really thinking about it. 
He added: “Can it be such a terrible proposition that 
the unanimous opinion of the medical profession is 
against it. It is very gratifying to read the state- 
ment of the Massachusetts Medical Society in co- 
operation with the other state medical societies of 
New England.” 

Dr. Lee ruled that the Wagner-Murray-Dingell 
Bill was not under discussion at that time and that 
opportunity would be had for such discussion later 
in the meeting. 

The report of the Committee on Legislation was 
accepted by vote of the Council. 

Dr. Felton moved that the Committee on Legis- 
lation meet with the Committee on Publications to 
the end of devising methods of education in medical 
economics. This motion was seconded, and it was so 
ordered by vote of the Council, 

Committee Appointed to Consult With Representa- 
tives oj the other New England State Medical 
Societies Regarding the Wagner-Murray-Din- 
gell Bills — Dr. Walter G. Phippen, Essex 
South, chairman. 

This report (Appendix No. 7) was offered by Dr. 
Phippen. He referred the councilors to pages I, 

2 and 3 of the advance sheets of information for 
the full text of the report. 

Dr. Phippen moved the acceptance of the report. 
This motion was seconded by a councilor and it was 
so ordered by vote of the Council. 

Dr. Phippen moved that the Council approve 
the action of the Executive Committee in approv- 
ing tliis report and authorizing the release of the 
following letter: 

MAStAcnvirn* Mibimi Socictt 
6 Fen**?, floated 

December 2. 1HJ 

Dear Sir: 

The Maaaachuaett* Medical Society, !a conjunction with the medical 
foctenea of Maine, New Hamnahtre, Vermont, Rhode JitinJ and Connect- 
icut, h»i studied Senate Ilifl I1M and Home Bill 2h6l now fc-elore the 
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Congress of the United States and respectfully submits its views on thi$ 
proposed legislation. 

We approve of the broad medical objective of the act that we interpret 
to be an attempt to improve the health of the people. As a basis of ouf 
approval we cite the progressive leadership which the physicians of New* 
England have always shown in the development of public-health enter* 
prises. For more than fifty years we have consistently supported the ple£ 
for the establishment of a National Department of Health with a secre- 
tary in the President's Cabinet, under whom would be co-ordinated man)' 
important public-health programs, exclusive of the Army and Navy* 
These are now scattered through various departments and bureaus of 
the federal government and already play a large role in the provision of 
medical care for the people of this country. 

We approve of the use of the insurance principle on a voluntary basD 
as a means to aid the individual to budget against the cost of medical care* 
We maintain that when insurance programs are not directly under th£ 
supervision of the medical profession by whom medical care is to be ren-- 
dered, they should provide for cash benefits to be paid to the individual 
for we firmly believe that the citizens of New England are capable of 
using cash benefits to pay the costs of medical care. 

We believe that S. B. 1 161 and H. B. 2861 do not provide for the sound 
development of a national health program. It is implied by the act that 
the distribution of compulsory savings managed by federal authorities 
will guarantee better health for all the people. We sincerely doubt 
that such objective can be realized in this way. In the New England 
states, judged by any standards with which we are familiar, there is nc> 
need to revolutionize the habits of the people in their methods of obtain- 
ing medical care.^ 

Private enterprises in the field of voluntary prepaid medical and hos- 
pital insurance are increasing rapidly. These facilities should be utilized 
by the states, if necessary through federal grants-xn-aid, so that each state cafl 
purchase me&\ca\ care for those t^ho cannot purchase ti jor thrmjrlm. ThY* 
we believe to be a development that would be acceptable to the Net? 
England people, for thereby medical care could be provided even for the 
indigent^ who are public charges, a provision most desirable, in those 
communities that have been unable or unwilling to meet this obvious 
responsibility. 

We shall be glad to work out plans with representatives of'the federal 
and state governments to improve the health of all the people, but w-e 
should expect that any plans that might be devised would take full ad- 
vantage of existing agencies and be developed with the social pattern* 
that are well understood by our people. 

Very truly yours, 

{Signed] Roger I. Lee 
Rocer I. Lee, M.D., Presided 
(Signed] Michael A. Tighe 
Michael A. Tiche, M.D., Secretary 


This motion was seconded by a councilor. 

Dr. Hyman Morrison was recognized by the chair. 
He spoke as follows: 

I want to apologize again that, in my zeal to bring up the 
discussion on the Wagner-Murray-Dingell Bill, I ran 
ahead of the program. 

But it seems to me, I repeat, that a measure of such im- 
portance surely cannot but meet two points of view. As 
intelligent men we cannot accept a measure of such wide 
implication without giving it great thought and without 
feeling that there are two sides to the question. Few have 
read the bill: it covers over sixty pages. I admit I have not 
read it, but I did hear Senator Murray speak on it. If we 
have not thought about it or heard what the bill means 
to do, then unanimous acceptance or disapproval of it 
does no credit to any body of men. 

It is gratifying that the medical societies of the New 
England states have met with great self-restraint the 
proposition now pending before Congress. A great stride 
forward has been taken when organized medicine began 
to approve voluntary medical insurance. That in itself 
indicates great progress in the thinking of our profession- 
It b not so long ago that any effort at prepayment medicM 
service was considered t? boo, and I think Dr. McCann will 
support me in this wiyl his experience in the organization 
of the Massachusetts jMedical Service. If nothing else, the 
health measures by dre Congress during the past decade 
have surely chall pged the medical profession and have 
stimulated us to Jlan m °re adequate service for the low- 
income groups of i'lje population. 

The great objective of the bill is to give adequate medical 
care to the millionVs of people in America who do not get 
it. This may not a'pply to Massachusetts or Vermont, but 
nevertheless there - ye millions of people who cannot obtain 
good medical servile without pauperizing themselves, as 
they do in the free ’clinics. This goes against the grain of 
human dignity. Wijat the legislation under discussion 
proposes, in a broad vt^b.is to make it possible for people 
with low incomes to gtt Jeq"'f te medical care without 
pauperizing themselves — throu th compulsory insurance. 
-I his seems to me a great advanfi e - does not intend to 
•??'?>' 'with private practice- P 0T s ’ hou ’ ld >t disturb the 

traditional cordial relation betwfl en physician and patient. 




Why should it be different to the physician, worthy of tb 
name, whether he is paid by the individual or through t 
collective fund? 

It has been said that this sort of legislation is an in. 
fringement on our freedom as individuals. Now it seems 
to me that we take an attitude toward our government 
as if it were something foreign, coming in from the outside 
and infringing on our rights. Do we forget that the Govern- 
ment is what we make it? Our Congressmen are elected. 
The Government is the American people, responding to 
the will of the majority. 

So I appeal, not particularly for this measure, button 
dignified attitude toward this type of legislation, and I an 
grateful as an individual to the officers of the New England 
medical societies for the broad aspect they have taken 
toward the bill. 

It was suggested by Dr. J. Harper Blaisdell, 
Middlesex East, that when the vote on this ques- 
tion was taken it be by a show of hands. This 
suggestion met with the approval of the Council. 

Dr. Schadt asked how it was that this letter was 
adopted before being submitted to the Council. Dr. 
Lee replied that it was published under authorization 
of the Executive Committee of the Council. 

In response to the same question and on the in- 
vitation of the chair, Dr. Phippen spoke as follows: 

We had several meetings and conferences with the mem- 
bers of the other state societies. They were very good to 
come and spend long afternoons with us in the Boston 
Medical Library. We usually spent three hours at a ses- 
sion, and we discussed almost every aspect of the Uagner- 
Murray-Dingell Bills. Dr. Morrison says he has j’ ot - rc . J . 
the bill, and I venture to say that if we took a poll ol tllis 
group here we should find that few of you have read t e 
bill completely, and I cannot say that I blame you ter) 
much. It is very tiring and wearisome reading. 

You asked us to study the bill and make some sta - 
ment that would cover the consensus of a majority o 
medical men. Now we do not say that these words t 
we have set down in print are the words that each one . 
you would have chosen if you were doing the san j e ? 
that we had to do; but we believe, by and large, tha ! 
fairly represent the general opinion of medical men . 
over New England. At the second session we a S , 
to go our ways for a spell and to talk with all ° u . r , 
bors and friends in order to ascertain how they lelt 
the bill. When we met again this letter was the resu 
the consensus. The other societies were anxious S 
this into the hands of all the senators and r H ,r f' se h unc ;| 
as soon as possible; and, since a meeting of the . 
was not scheduled until today, we asked the fcxc 
Committee if they would authorize us to go anea ■ 
join with these other societies in releasing this sta 
which the Executive Committee did. 

The motion to approve the action of the Executive 
Committee of the Council was adopted, the vo t 
being 176 for and 3 against. 

Committee on Cancer — Dr. Ernest L. Hunt, W orces 
ter, chairman. 

Dr. Hunt announced that the full text of the re 
port (Appendix No. 8) had appeared in the ad van ^ 
sheets of information beginning on page 9. He sal 
that the report concerned itself with certain n e ' 
regulations that had been set up by the Massac iu 
setts Department of Public Health for the regula- 
tion of the state-aided cancer clinics. He adde t a 
the Committee on Cancer was not in accord regar ^ 

hag its, recwmmendatkms anent these aew regulation. 

and that, therefore, a majority and a minority repo 
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were submitted He noted the absence of Dr 
Daland’s name from the majority report He ex- 
plained that, although Dr Daland was not present 
at the last meeting of the committee, he did \ote 
with the majority at an earlier meeting 

He added that the majority of the committee 
recommended that the Council take no action on 
these recommendations pending a six months’ trial 
and that the minority recommended that the new 
regulations be not approved by the Council in so 
far as they relate to the collection of fees to be 
applied to the expense of conducting the clinics 

Dr John M Fallon, Worcester, mo\ ed the accept- 
ance of the report This motion was seconded by 
a councilor, and it was so ordered by \ote of the 
Council 

Dr Lee explained that Dr Hunt, not being a 
member of the Council, could not participate in the 
debate on this subject without the unanimous con- 
sent of the Council 

Dr David Cheever, Suffolk, mo\cd that this 
consent be grven This motion was seconded by a 
councilor, and it was so ordered by \otc of the 
Council 

Dr Frederick S Hopkins, Hampden, nuned the 
adoption of the majority report This motion was 
seconded by a councilor 

Dr Felton asked the chair if this meant that one 
could ignore for six months anything that the 
Department of Public Health had to say regarding 
this Dr Lee replied that he thought it meant that 
there would be no action by the Council during that 
time 

Dr Philemon E Truesdale, Bristol South, said 
that he was one of those who voted in the committee 
to recommend deferment of action by the Council 
for six months He added that the ruling put out by 
the Attorney General was, after all, the opinion of 
one lawyer and that, until its correctness was estab- 
lished by the courts, it could not be said to be con- 
stitutional He referred to the survey of the state- 
aided cancer clinics recently made by Dr Channing 
Simmons and to its conclusion that sixteen clinics 
were doing excellent work and that in seven this 
work was substandard He also spoke in a com- 
plimentary manqer of the Fall River Clinic, under 
the chairmanship of Dr Thomas Almy, and said 
that these clinics are doing a work of charity for the 
common good He thought that it might be wise 
to refer this matter to the attorneys of the Society 
for their interpretation 

Dr Charles C Lund, Suffolk, m favoring the 
adoption of the majority report, said that the 
department of Public Health was bound to follow 
the Attorney General’s recommendation and that, 
** s a consequence, this department had to set up 
certain new regulations He added that the statc- 
a >ded cancer clinics had been operating under these 
nc w regulations for two months He spoke of a 
conversation that he had with Dr 1 ombard. dunne 


the course of which he had been informed that, for 
this two-month period, a total of about #69 had been 
collected under these new regulations and that this 
represented a little over $2 per clinic per month 
Dr Bernard Appel, Essex South, m speaking tn 
opposition to the adoption of the majority report, 
said that he was the dermatological consultant to 
the Lynn Cancer Clinic and that he looked up some 
figures which showed that between SO and 60 per 
cent of the cases that are seen at this particular clinic 
are skin cases He spoke of a woman who saw him 
at a skin clinic for SO cents, she was then referred 
to the cancer clinic and saw him there for $10 
His conclusion was that there was something wrong 
with such a situation “We say,” he continued, 
“Let us charge them $10 because that is the law, 
but we do not expect anybody to pay it — in other 
words, do not pay any attention to it ” 

Dr Phippen spoke as follows 

This cancer business seems to be quite a question and 
I think the fact is that the Attorney General has rendered 
a definite report that the Commissioner of Health ts 
bound to follow, but for us today to accept the minority 
report and thereby upset the machinery that the Cora 
missioner of Health has set up seems very unwise The 
$10 fee in the cancer clinic is ridiculous and something 
has got to be done about it There is not much sense in 
charging such a fee and then saying to the patient * Well 
you don t have to pay $10 You can pay 50 cents and it 
will be all right ’ But I think we should accept the ma 
joritjr report with the understanding that the Committee 
on Cancer get busy with the Commissioner of Health to 
strai|hten the thing out I am sure it is quite possible 
for him to come to some definite arrangement that is agree 
able to the committee and to the Council I am in favor 
of allowing them six months of grace to get busv and do 
something about it 

Dr Fallon said that he might have oversimplified 
this matter m his own mind, but that it looked to 
him as if the question was whether or not a person 
able to pay $10 belonged in a state clinic 

Dr George A Moore, Ply mouth, emphasized the 
fact that the cancer clinics are diagnostic and that 
he would like very much to have these new regula- 
tions tried out for six months 

Dr Hunt was then invited by Dr Lee to enter 
the discussion He spoke as follows 

I am sure that the diffused opinions we have just listened 
to show that there is some need of light in this picture — 
making statements that seem to be much beside the point 
of the matter I might refer to Dr Lund s contention 
that it is too small to take any notice of by reminding you 
of the mother who thought that her unmarried daughter’s 
illegitimate baby ought to be overlooked because it was 
so small If I should use the cancer nomenclature I would 
say that this is just a little pimple Compared with the 
Wagner Bill it is quite tiny — but it is just as important 
in us principle 

As chairman of the Committee on Cancer I venture to 
present a minontv report at variance with that of the 
majority because of my conviction supported by the 
opinion of the Worcester Cancer Clime Committee of 
which I am also chairman that the implications of cer 
tun features of the new rules and regulations are such 
as may embarrass those members of the Socteiv who staff 
the clinics in the esteem of their fellows Consequently th* 
enlightened opinion of the Council is sought for their 
guidance and for us influence on the policies o: the ‘'tatc 
Department of Public Health 
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In other words, it is a matter involving the question 
whether it is right or wrong, whether it is ethical and 
proper or not. But the thing they have not mentioned 
is that, whereas a fee of $10 is the upper limit, they do 
not exclude anybody. Any millionaire can walk in and 
get that service for $10, and that is where it reflects against 
the medical profession. 

The objectionable features are found in those clauses 
which relate to the collection of fees for clinic services 
and the use of the funds realized from such fees. 

It is contended that the plan (1) extends state medicine 
beyond the intent of the Constitution, (2) exploits the 
voluntary services of the clinic staffs to reduce the cost 
of the clinics to the State, (3) puts the clinics into unfair 
competition with private consultants, including their own 
staff members and (4) puts an unfair burden of legal 
responsibility on the unpaid members of this society who 
head the local clinics. Let us examine these contentions 
in more detail: 

(1) The new plan extends state medicine beyond the intent 
of the Constitution. So long as a state agency offers to sell, 
under whatever guise, medical services to persons out- 
side the indigent and near indigent classes, at rates equiva- 
lent to those accepted by local custom for private sources 
of the same services, it is invading the field of free medical 
enterprise. It thereby violates the spirit of the constitution 
and good public policy. It cannot, in fairness, require 
practitioners of medicine to comply with its own edu- 
cational and quality of service standards through license 
to practice and then undermine their field in order to ease 
its own financial commitments whenever it decrees it 
expedient to do so. 

Heretofore the clinics have been a co-operative effort 
between the Department of Public Health, the physicians 
and the hospitals. Because of the universality of the can- 
cer problem and the supposed taxpayers’ rights no limita- 
tion has been placed on who should be received for con- 
sultation and diagnosis in the clinics. Since no fees were 
charged and no financial gain accrued to either member 
of the co-operative group, no one found fault until the 
Attorney General discovered that, in serving persons able 
to pay, the Department of Public Health, through the 
clinics, was violating the Constitution. So the Depart- 
ment devised this new plan, and in order to “as far as 
possible maintain the former status of the clinics’’ (quoted 
from letter of Dr. Getting of January 21, 1944) put them 
on a pay basis for persons above the indigent level and 
fixed a fee of $10 or fraction thereof. Such a fee is equiva- 
lent to private consultation fees in many parts of the state. 

(2) Exploits the voluntary services of the clinic staffs to 
reduce the cost of the clinic to the State. The rules provide 
that even though fees of $10 are to be charged those 
patients able to pay, the services of hospital and medical 
staff remain on a gratuitous, contributory basis. 

Who gets the money! At the end ,of the month all 
receipts from fees are deducted from the bill sent the State 
for the expenses of the clinic; therefore, the state gets it. 
Thus medical charity is extended beyond the needy pa- 
tient to the treasury of the Commonwealth The remedy 
is to give up the pay clinics or to pay doctors and hospitals. 

(3) Puts the clinics into unfair competition with private 
consultants. The rules provide no authority whereby any 
citizen, however opulent, may be excluded from the bene- 
fits of the clinics. On the other hand, they offer him a bar- 
gain for they require the presence of a surgeon, a pathologist 
and a radiologist at each clinic so that the patient shall have 
the benefit of so-called “group diagnosis.’’ When the 
average purchaser can get the services of three clinic experts 
for the price of one private expert, which will he be likely 
to choose? 

A feeble attempt to prevent this exploitation is found 
in the foreword to the rules and regulations, wherein the 
referring doctor is permitted to provide the clinic with in- 
formation in regard to the patient’s ability to pay, but 
whether he does or not the clinic has no authority to ex- 
clude the patient and is obligated to collect fees from him 
it the doctor says he is able to pay. 

The referral card that doctors are supposed to use but 
seldom do, suggests to the doctor that he decide what 
persons are^ eligible to clinic services but does not make 
the patient’s admission conditional on bis doing so. If 
- he does give any information the clinic must take his word 


(4) Puts an unfair burden of legal responsibility on tht 
unpaid members of this society who head ! the iocal’elmts, 
To save time I think I shall not press this point now. 

I just took this attitude on the majority report because 
I thought that this whole subject should be brought out 
into the light of day, so to speak. Please be assured that 
1 do not wish to break down the clinics; I desire to put 
them on a sound basis of service to the indigent or near 
indigent. I have been with the state cancer program from 
the beginning — now seventeen years.. I want to continue 
but I also want to do so in good conscience. 

I want to say, in conclusion, that we cannot govern the 
State Department of Public Health, and it is to. promote 
the discussion of this problem that I am asking your 
opinion today. 

Dr. Bagnall spoke as follows: 

As a matter of attitude as a member of the Council, my 
feeling is that we should go 51 per cent of the way in co- 
operation with the Department of Public Health. As a 
member of the Public Health Council I feel that I want to 
go at least 51 per cent of the way in co-operation with the 
Massachusetts Medical Society, and I know that that is 
the attitude of the Public Health Council, as well as of the 
Commissioner. ... 

If you remember the phraseology of this law, it states 
that the Department of Public Health shall operate a clinic 
for cancer with or without the co-operation of organized 
medicine. So far as the legal angles are concerned, I think 
the suggestibn of Dr. Truesdale is an excellent one. . It 
is difficult for a body of this sort to get down to the im- 
portant fundamental factors that would put us in position 
to decide what we ought to do. It must, be apparent to 
all of you that that is necessary. That is why I should 
leave it to the members of the committee. 

1 have not heard Dr. Hunt say anything about a memo- 
randum that the Commissioner published; but Dr. Lom- 
bard, at my request, produced it. It is to the effect that 
when patients are referred to the clinics by the attending 
physicians, the latter shall have a chance to follow tne 
medically indigent. The clinics are instructed by tne 
Commissioner and Dr. Lombard to inquire about tne 
medical indigency of those patients who come in, wtt 
filter in through the family physician, and to direct tha 
' those people go to a private physician. -That seems to 
an answer to the statement that the state is practicing 
medicine on those who are not medically indigent. 

In the matter of fee. Dr. Hunt, I think, contends on ) 
for two things. One is that we be not put in competiti 
with ourselves so far as taking people who are not O" 1 J 
indigent is concerned. I think the Department, of ruo 
Health and the Committee on Cancer have definitely t* 
that stand and are in agreement. The only tm n g_t 
remains then, is whether we have a $2 fee, as Dr. 
asks, or a $10 fee. , „„„ 

The $10 fee does not cover the cost. The c ° st , ot f « 
patient on the average is more than $20, ‘as all the 
show on the basis of medical indigency. I am very 
that, if $10 is too high a fee, there can be an adjustm 
between the Department of Public Health and 
Massachusetts Medical Society. Someone said that /.A 
intent of the law was that every patient should pay ’ 
1 think that is a mistake. The $10 was stated as the l , 
with gradations downward according to the degree 
medical indigency. • 

There is another matter that perhaps you have not 
mind but that 1 have in mind. I may be anticipating • 
I have given it considerable thought and have not co 
to any fixed opinion. It has been stated that the Depar - 
went of Public Health is presuming to direct the P f0 5, ca ^ i; 
that is offered in the State. .The Department or * UD 
Health would not have any right under those P lan6 
reduce the fee of any patient by a dollar, even if he w 
not medically indigent. 

With these general principles, we should be rather ca 
ful about taking any position hostile to the Departmei 
of Public Health. Perhaps I am not the man to sa ? . 
but I do think that we can get along better with the oep 
ment, and they with us, if we give and take and not tnro 
brickbats. 

Dr. Richard M. Smith assured the Council that 
the attitude of the Commissioner is not to attemp 
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any arbitrary procedure. He added that the 'plan 
proposed was the least objectionable of three pos- 
sibilities. Finally, he expressed the hope that the 
Council would not take any decisive action. 

Dr. 'William Dameshek, Norfolk, said that it 
seemed paradoxical to disapprove so overwhelmingly 
a medical program that had to do with socialized 
medicine and then to allow a plan of which the 
profession as a whole is ignorant. He mentioned that 
the Attorney General might allow the department, 
on the basis of this ruling, to put in clinics with 
reference to anemia or thyroid or renal conditions. 
He expressed as his final thought that this matter 
deserved further study on the part of the committee 
and Council. 

Dr. Schadt said that, if this proposition were ac- 
cepted, the Council might just as well accept the 
Wagncr-Murray-Dingell Bill. He added, however, 
that he favored the majority report. 

Dr. Hunt referred to the memorandum that Dr. 
Bagnall had previously mentioned. In reading it, 
he asked the councilors to listen carefully and see 
if they could make out what it meant: 

JVhereat t 85 per cent of the patients coming to the cancer 
climes are referred by the family physician who knows 
whether these patients are able to afford full diagnostic 
service, the^ department recommends that of the 15 per cent 
of the patients applying directly to the clinic for diag- 
nosis, those vrbo upon investigation are found vol to be 
in whole or in part unable to pay for their own diagnosis 
he referred to a private physician. 


Tf'ar Participation Committee — Dr.* William B. 
Breed, Suffolk, chairman. 

The report (Appendix No. 9) was offered by Dr. 
Breed. Dr, Breed moved that the report be ac- 
cepted as a report of progress. This motion was 
seconded by a councilor, and it was so ordered by 
vote of the Council. 

Committee on Rehabilitation — -Dr. William E. 
Browne, Suffolk, chairman. 

No report. 

Postwar Loan-Fund Committee — Dr. George 
Leonard Schadt, Hampden, chairman. 

The report (Appendix No. 10) was presented by 
Dr. Schadt, who moved its acceptance as one of 
progress. This motion was seconded by a councilor 
and it was so ordered by vote of the Council. 

Military Postgraduate Committee — Dr. W. Richard 
Ohler, Norfolk, chairman. 

The report (Appendix No. 11) was offered by Dr. 
Ohler, who moved its acceptance. This motion was 
seconded by a councilor, and it was so ordered by 
vote of the Council. 

Committee to Aid the District Rationing Adminis- 
trator — Dr. Joseph Garland, Suffolk, chairman. 
Dr. Garland reported as follows: 


Dr. Hunt referred to Dr. Bagnall’s statement that 
it costs $20 per patient. He then read from the 
regulations as follows: 

. jpthis way the State pays for none of the services to 
individuals who can pay for themselves and only for a 
part of the services of “such persons as may be in whole 
W in part unable to support or care for themselves,” as 
Wn physicians and hospitals contribute materially to 
aU groups. 

H it costs $20 to see a patient, he continued, and the 
charge is only $10, he did not see how the word 
none” came in at all. 

finally, Dr. Hunt said that he had been in this 
work ever since it started and that he would be glad 
to continue but that he could not with a clear con- 
science continue to do so under these rules. 

Dr. Leroy E. Parkins, Suffolk, moved as an 
amendment that the words “until the May meeting” 
ne substituted for the words "for at least six months.” 

«is amendment was seconded by a councilor. It 
was adopted by vote of tbe Council. 

The chair announced that the motion as amended 
rcad as follows: 

It [the majority] recommends, however, that any action 
\ l <• r 5 f C tl? S. u Luons by* tbe Council of the Massachusetts 
* 1 uical Society be postponed until the May meeting, so 
* }° observe the manner in which the clinics function 
»uer these new regulations. 

The motion as amended was put and was adopted 
V vote of the Council. 


Since its last report to the Council, this committee has 
met each month with the district rationing officer, aiding 
in various problems associated with the medical aspects 
of food rationing. In addition, the members of the com- 
mittee have individually - considered a number of doctors’ 
certificates of patients* necessity. The excellent recom- 
mendations of the Subcommittee on Medical Food Re- 
quirements of the National Research Council, as published 
in the October 16 and 23, 1943, issue of the Journal of the 
American Medical Association, have been carefully studied, 
and have been adopted with liberal interpretations, so 
far as they have seemed to apply to local conditions. 

A comprehensive report on the activities of the com- 
mittee and the policies it has followed was published in 
the January 13, 1944, issue of the Neto England Journal 
of Medicine. 

A problem was encountered in the request of the Moore 
Drop Forging Company, of Springfield, for extra meat 
allowances for several hundred of its employees who were 
working long hours at the open forge and in the heat treat- 
ment of metal. The request was made on the basis of 
undue fatigue and extreme loss of weight. It is interesting 
that no similar request, so far as can be ascertained, has been 
made by other plants of this type, here or elsewhere. As 
the decision in this case might be used widely as a precedent, 
however, advice was sought from the Harvard Fatigue 
Laboratory and the State Department of Public Health, 
and a hearing was held On January 5, 1944, atwhtch your 
committee, officers of the regional and national OPA, 
and representatives of the Department of Public Health, 
the Massachusetts Department of Labor and Industry 
and the Harvard Fatigue Laboratory met with a medical 
representative of the Moore Drop Forging Company. No 
action favoring the request was taken, and thescmces. of 
Dr. Robert S. Good hart, chief of the Industrial Feeding 
Programs Division of the War Food Administration, have 
been enlisted to visit the plant and survey existing 
conditions. 

Frassun W. White 

F. Gorham Bricuam 
Tosemi GakLako. Chaiman 
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' Dr. Garland moved the acceptance of the report as 
one of progress. This motion was seconded by a 
councilor, and it was so ordered by vote of the 
Council. 

Committee to Look into the Possibility of Better Pub- 
licity for the Massachusetts Medical Society — 
Dr. Albert A. Hornor, Suffolk, chairman. 

No report. 

Committee to Meet With the Trustees of Middlesex 
University — Dr. Reginald Fitz, Suffolk, chair- 
man. 

No report. 

Committee on Postgraduate Instruction — Dr. Fitz, 
chairman. 

No report. 

Committee on Physical Therapy — Dr. Arthur L. 
Watkins, Middlesex South, chairman. 

Dr. Watkins reported as follows: 

In view of the value of physical therapy as an aid in the 
physical rehabilitation of industrial and war casualties, 
this committee has actively co-operated with the New 
England Committee for Wartime Graduate Medical Meet- 
ings in arranging monthly symposiums on physical therapy. 
Education of civilian and military physicians concerning 
the indications for physical therapy and the procedures to 
be prescribed appears especially important at this time. 
Future developments will be dependent on the role of 
civilian medicine in caring for the discharged service men. 
The Committee on Physical Therapy and the Rehabili- 
tation Committee are working together and will be ready 
to provide advice and aid in whatever program is accepted 
by the Massachusetts Medical Society and the federal 
government. 

Dr. Watkins moved the acceptance of this report 
as one of progress. This motion was seconded by a 
councilor, and it was so ordered by vote of the 
Council. 

Committee to Consider Expert Testimony — Dr. Frank 
R. Ober, Suffolk, chairman. 

No report. 

Committee on Automobile Insurance Claims — Dr. 
Henry C. Marble, Suffolk, chairman. 

No report. 

Committee on Convalescent Care — Dr. T. Duckett 
Jones, Suffolk, chairman. 

The Secretary announced that Dr. Jones had 
requested the discontinuance of this committee. The 
Secretary moved its discontinuance. This motion 
was seconded by a councilor, and it was so ordered 
by vote of the Council. 

Committee to Study the Practice of Medicine by Un- 
registered Persons — Dr. Richard Dutton, 
Middlesex East, chairman. 

No report. 

Committee to Meet ivith the Massachusetts Hospital 
Association — Dr. Walter G. Phippen, Essex 
South, chairman. 

No report. 


Committee on Maternal Welfare — Dr. Judson A. 
Smith, Suffolk, chairman. 

No response. 

Committee on Ways and Means to Conserve Ply 
sicians , Energies — Dr. Elmer S. Bagnail, 
chairman. 

Np' report. 

Appointments 


President Lee made the following appointments o! 
Delegates to the House of Delegates, American 


Medical Association, for 

1 , 1944 : 

Delegates 

David D. Scannell, 
Jamaica Plain 
Dwight O’Hara, 

Waltham 

Charles E. Mongan, 
Somerville 
Walter G. Phippen, 
Salem 


two years beginning June 

Alternates 
Elmer S. Bagnail, 
Groveland 
Ernest L. Hunt, 
Worcester i 

Charles J. Kickham, 
Brookline 
John I. B. Vail, 
Hyannis 


Dr. William M. Collins, Middlesex North, moved 
that these appointments be confirmed. This motion 
was seconded by a councilor, and it was so ordered 
by vote of the Council. 

Dr. Lee designated the following delegates to the 
annual meetings of the medical societies of the other 
New England states: 

Maine : Warren H. Sherman, Lowell, and Frank IV. 

Snow, Newburyport , 

New Hampshire: Peirce H. Leavitt, Brockton, and 
Daniel J. Ellison, Lowell 
Vermont : George D. Henderson, Holyoke, ana George 
L. Steele, Springfield , , 

Rhode Island: George A. Buckley, Brockton, and 
Charles D. McCann, Brockton , 

Connecticut: Clarence E. Burt, New Bedford, and 
Edward P. Bagg, Holyoke 

It was moved and seconded that these nomination' 
be approved. It was so ordered by vote of t .< 
Council. 

Dr. Lee appointed Dr. Reginald Fitz as delcgatf 
to the Annual Congress on Medical Education anc 
Licensure, American Medical Association. It 
moved and seconded that this appointment b< 
confirmed. It was so ordered by vote of the Counci 

Dr. Lee made the following ad interim app° int 


1 

Committee to Look into the Possibility of Better PublicR 
for the Massachusetts Medical Society: Aid r 
Hornor, chairman; Michael A. Tighe, Robert N- ) 
Norman A. Welch, Walter H. Pulsifer. 

Committee to Meet with the Trustees of ' 

University: Reginald Fitz, chairman; Robert T- “ 
Daniel B. Reardon, Donald Munro, Harold L. MuSo 

Dr. William E. Browne, representing Suffolk, 
Committee on Legislation. 


It was moved and seconded that these app° in 
ments be approved. It was so ordered by vote o 
the Council. 


New Business 

Dr. Jacob Fine, Suffolk, was recognized by th 
chair. Dr. Fine spoke as follows: 

The Council may be interested in certain data re f*f. 
the foreign physicians licensed in Massachusetts. A j; 
ing to the American Medical Directory and the hies 
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Boston Committee on Medical I migres a total of !6a 
foreign phjstcians were licensed to practice in this state 
since 1934 The Committee on Medical Emigres has 
data in its files on all but 3o of the total number — that is 
it knows the type of activity and the location of settle 
ment of 130 of them They are distributed as follows 
40 hold institutional positions exclusively, 66 practice 
a specialty or are in general practice in large or medium 
sired cities, and 23 practice in small tow ns They arc settled 
m all parts of the State Of the total number, 72 are 
members of the Society and 92 have not been admitted 

With these facts m mind the following questions present 
themselves 

(1) Have any of the 72 foreign physicians who arc mem 
bers of the Society and who became members before the 
amendment to the by laws was adopted acted unethically’ 
Have any of them acted so as to prejudice the interests 
of the Society, their fellow practitioners or the profession 
at large? 

(2) Of the 92 foreign physicians who are not members 
of the Society, all but a have been licensed for two or 
more years Twenty-four hold institutional positions 
68 are in various specialties and general practice Of this 
group of 68, have any acted during these two or more 
years m such a way as to prejudice the interests of their 
fellow practitioners or the profession at large? 

The Committee on Mcdtcal Emigres has received com 
plaints in three instances, in one case it could not get 
sufficient information, in a second, in which the physician 
was undesirably pubhcized in a newspaper shortly after 
his settlement, there was evidence that the physician was 
taken in by an overzealous young lady reporter ap 
parently anxious to f»et material, and in the third case 
now under investigation, the evidence is incomplete and 
conflicting, but the weight of evidence from the com- 
munity itself is overwhelmingly m the physician's favor 

Rumors, vague accusations and generabzations regard- 
ing the dements of these foreign physicians have been 
numerous, but specific demonstrable incidents of un 
acceptable practices have been exceedingly scarce and not 
out of proportion to what we experience among native 
born physicians 

At the annual meeting in May, 1942, 44 per cent of 
those voting on the amendment to the by-law disapproved 
it The Committee on Medical Education unanimously 
disapproved it The machinery for excluding undesirable 
physicians from the Society existed before the amendment 
was adopted 

What experience did the Society or the profession have 
before or since the adoption of the amendment that jus- 
tifies its continuance in its present form? The threat of 
inundation of the State by foreign physicians was never 
real, and today there is only a rare individual who might 
sett'e here even if he were encouraged to do so 

It therefore seems appropriate for the Council to con 
*idcr whether or not the amendment to the by-law is 
unnecessarily restrictive tn its five year exclusion provis on 

Dr Erne moved that the Committee on Membership 
he instructed to reinvestigate the merits of the fiv e- 
>ear exclusion provision of the recent amendment 
with a view to reducing the time after a license is 
granted before membership in the Society is per- 
missible This motion was seconded by a councilor, 
and it was so ordered by vote of the Council 
Dr Phippen said that, when he was president of 
the Society, he had expressed the hope that when 
sufficient space was available an information bureau 
at the headquarters might be established He added 
that there w as now plenty of space He moi cd that 
the President appoint a committee, which would 
include the Secretary to study the question of 
establishing a bureau of information and its proper 
location m the Boston Medical Library This 
motion was seconded by a councilor, and it was so 
ordered by vote of the Council 


There being no other business, the Council 
adjourned at 1 50 p m 

Michael A Tighe, Secrttar\ 


APPr\Dl\ NO 1 

AtTE\ dance 


Barlstvule 
C H Keene 
J G Kelley 
\V D Kinney 
Berkshire 
I S F Dodd 
C F Kernan 
Solomon Schwager 
P J Sullivan 
Bristol North 
W H Allen 
J H Brewster 
R M Chambers 
\V J Morse Jr 
W M Stobbs 
Bristol South 
G W Blood 
F D Gardner 
C C Tnpp 
P E Truesdale 
Henry Wardle 
Essex North 
F S Bagnalt 
R V Bake tel 
J T Batal 
L R Chaput 
N T DeCcsare 
E H Ganley 
P J look 
G I Richardson 
F W Snow 
C F Warren 
Essex South 
Bernard Appel 
H A Boyle 
C L Curtis 
I oring Grimes 
P P Johnson 
A E Parkhurst 
W G Phippen 
E D Reynolds 
H D Stebbins 
P E Tivnan 
J W Trask 
C F Twomey 
C A Worthen 
Travkhv 

A W IIa> es 
H M Kemp 
Hampdev 
r H Allen 
T P Bagg 
WAR Chapin 
J I Chereskm 
P E Gear 
Frederic Hagler 
G D Henderson 
F S Hopkins 
Charles Jurist 
M W Pearson 
A G Rice 
G L Schadt 
Middlesex East 
r H Blaisdell 
R M Burgoj ne 
C W De ttoU 


Richard Dutton 
E M Halligan 
R IV Layton 
R R Stratton 
J M Ylilcox 
Middlesex North 
H R Coburn 
W M Collms 
A R Gardner 
H M Larrabee 
\V F Ryan 
W H Sherman 
M A Tighe 
Middlesex South 
C F Atwood 
E IV Barron 
J D Bennett 
G F H Bowers 
Madelame R Brown 
R W Buck 
J F Case) 

H F Day 
C L Derick 
Emiho DT rrico 
J G Downing 
C \V Fmnerty 
H G Giddings 
H W Godfrey 
J L Golden 
A D Guthrie 
Eliot Hubbard, Jr 
A M Jackson 
F R Jouett 
F E Kattwmkel 
A A Levi 
A N Makechme 
Dudley Merrill 
J P Nelltgan 
E J O'Brien Jr 
Dwight O’Hara 
Fabyan Packard 
S H Remick 
E H Robbins 
M J Schlesinger 
H U Thayer 
A B Toppan 
J E Vance 
Frcsenius \ an Nuys 
C T Walcott 
Hovhanncs Zo\ ickian 
Norfolk 

Carl Bearse 
Arthur Berk 
M I Berman 
G r Blood 
} H Care> 

D J Collin* 

W ifiiam Dameshek 
G L Doherty 
Albert Ehrenfricd 
H M Emmons 
J C V Fisher 
Susannah Friedmar 
J ti Hall 
H B Harm 
R J Heffernan 
I Inghs 
Jakmauh 
Jankelson 


rv J 
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C, J. Kickham 

C. J. E. Kickham 

E. L. Kickham 
H. M, Landesman 

D. S. Luce 

C. M. Lydon 

D. L. Lynch 

F. P. McCarthy 
H. L. McCarthy 

R. T. Monroe 
Hyman Morrison 
D. J. Mullane 

M. W. O’Connell 

G. \V. Papen 

S. A, Robins 
Kathleyne S. Snow 
J. W. Spellman 

J. P. Treanor, Jr. 

W. T. Walton 

N. A. Welch 

Norfolk Sooth 

C. S. Adams 

D. L. Belding 
R. L. Cook 

N. R. Pillsbury 
D. B. Reardon 

H. A. Robinson 

Plymouth 

G. A. Buckley 
P. B. Kelly ' 

P. H. Leavitt 
C. D. McCann 
J. J. McNamara 
G. A. Moore 
W. H. Pulsifer 
Suffolk 

A. W. Allen 

W. B. Breed 

W. J. Brickley 

W. E. Browne 

G. C. Caner 

David Cheever 

Pasquale Costanza 

G. B. Fenwick 

Jacob Fine 

Reginald Fitz 

Maurice Fremont-Smith 

Joseph Garland 

F. C. Hall 

A. A. Hornor 


L. M. Hurxthal 
C. S. Keefer 
R. I. Lee 
C. C. Lund 
W. J. Mister 
Donald Munro 
H. F. Newton 
R. N. Nye 
F. R. Ober 

F. W. O’Brien 
J. P. O’Hare 
L. E. Parkins 

L. E. Phaneuf 
Helen S. Pittman 
W. H. Robey 

H. F. Root 
R. M. Smith 

M. C. Sosman 
E. F. Timmins 
J. J. Todd 
Conrad Wesselhoeft 
C. F. Wilinsky 

Worcester 

C. R. Abbott 
A. W. Atwood 
George Ballantyne 
Gordon Berry 
W. P. Bowers 
J. J. Dumphy 
J. M. Fallon 
L. M. Felton 
E. R. Leib 
L. P. Leland 
W. F. Lynch 
J. C. McCann 

A. E. O’Connell 
H. L. Paine 

R. S. Perkins 
C. A. Sparrow 
O. H. Stansfield 
R. J. Ward 
R. P. Watkins 

Worcester North 

E. A. Adams 
H. D. Bone 
C. B. Gay 

G. P. Keaveny 

F. A. Reynolds 
J. G. Simmons 

B. P. Sweeney 


APPENDIX NO. 2 


Schedule A: Statement showing the balance sheet of Th; ! 

Massachusetts Medical Society, Dccembt; ! 
31, 1943. 

Schedule B: Statement showing the revenue and espemts 
of The Massachusetts Medical Society for 
the twelve months ended December 31, 1913. 

The cash balance at December 31, 1943 was verified b; 
direct correspondence and reconciliation. The cash receipts ss 
recorded have been deposited in the bank, and disbursemesti 
are supported by vouchers or cancelled checks. 

The securities and savings bank books were examined « 
accounted for. 

The Building Fund and General Fund securities are listed 
in separate exhibits showing book and market values as oi 
December 31, 1942 and December 31, 1943. 

The market prices were furnished by Loomis-Sayles Inc. who 
also submit quarterly the average yield for both the "Building 
and General Fund investments. 

The profit or loss on securities sold, called or matured of the 
Building Fund and General Fund is shown under separate 
exhibits. The income from securities has been properly 
accounted for. During 1943, there has been no amortization 
of bond premiums. . 

The accompanying balance sheet and related statement oi 
revenue and expenses fairly present the position oLthe 
Massachusetts Medical Society at December 33, 1943, and the 
results of operations for the year ended on that date. 

Respectfully submitted, 

Hartshorn' and Walter 

50 Congress Street 
Boston 

* * * 


SCHEDULE A 


Statement Showing the Balance Sheet or the _ Massachusetts 
Medical Society, Decemiie* 31, 1 


ASSETS . 

Fund Securities and Cash 

Endowment Funds 

Building Fund 

General Fund 

Total • . 


$23,166 87 
66,566.69 
160,651.91 


250,385.4? 


LIABILITIES AND FUND ACCOUNTS 

Fund Accounts 

Endowment Funds: 

Shattuck Fund: n c7 

G. C. Shattuck 1854-1866 9.166*7 

Phillips Fund; mnnnnrt 

Jonathan Phillips 1860 10,000 W 

Cottmg Fund; 

B. E. Cotting $1,000 — 1876-1881- „ 

1887......; j.OOQ.W 

Br ’ C Wi 5 HiamJ.' Brickley S1.000— 1943 .. 1.000 00 j.^ST 

Building Fund 160,651-91 

General Fund _ — — 

Tota. .' 


Report of the Auditing Committee 

The Auditing Committee appointed the firm of Hartshorn 
and Walter, accountants and auditors, to audit the books 
and accounts of the Massachusetts Medical Society. 

The accountants have submitted to us an analysis of the 
revenues and expenses of the Society and a balance sheet of 
the condition of the Massachusetts Medical Society as of 
December 31, 1943. 

We have examined their report and the various schedules 
Submitted. 

Fritz B. Talbot 
Harry Lihenthal 

It * * 


The Auditing Committee; 

Fritz B. Talbot, M.D. 

Harry Linenthal, M.D. 

The Massachusetts Medical Society 
8 The Fenway 
Boston, Massachusetts 
Gentlemen: 


January 28, 1944 


We have completed our examination of the books and 
accounts of The Massachusetts Medical Society for the twelve 
months ended December 31, 1943 and submit herewith: 


SCHEDULE A EXHIBIT 1 

ENDOWMENT FUNDS, DECEMBER 31, 19*3 

Securities 
and Cask 

Shattuck Fund 

Annuity Policy — Massachusetts Hospital Life . /C7 

Insurance Co. Certificate No: 438 9,166*' 

Phillips Fund 

$10,000 Commonwealth of Massachusetts 3M* 

„ Jan. 1, 1944 (Reg.) 10, 000,00 

Cotting Fund 

Deposit -^Institute for Savings in Roxbury, joqoOO 

Deposit Provident institution for 'Savings 

^ in Boston, No. 1828 ffiOO 

. Deposit Suffolk Savings Bank, No. 68364.. 1,00000 

Brickley Fund a 

D ' P No.T48845 re " Inn . Uud ° n . . f ° r Savin . gS .’ L00000 

Totals 23,166.87 


Income 


183.1* 

35000 


17.50 


2000 

15.00 


13.33 


DUHEDULE A EXHIBIT 2 


‘ L.A.UIDU i. 

BUILDING FUND, DECEMBER 31, 1942 AND 1943 


Securities 


Book Value 


Par or 
Shares 

S f’22S American Tel. & Tel. Co. 3s Sept. 1, 1956... 
1,000 Blackstone Valley Gas & Electric Series C 4s 

Nov. 1. 1965 

1,000 Canada, Dominion of, is, Nov. 15, 1968. . > 


DUUL ’ , 

. December Of'.’Sij 

II. 1942 31, 19" 

5,863-j 


1,025.00 

972.50 


97M 


Vo! 230 No H 
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1000 Central Pacific Ry Co 1st Ref Wtg 4* Au* 

1 00O 

500 


1000 Monongahela Ry Co 1st Mtg Series B 3 
Feb 1 1966 

2 000 N Y Central R R S F Sec 3 * 4 s Apr 1 
1946 

1 200 N Y Chicago &. St Louis R R Note* 6s 
June 1 1950 


, , Total Securities 

L unvested Cash 

Merchant* Nat onal Bank 
New England Trust Co 


2 000 Great Northern Ry Co Cen Mtg B 5 H* 
Jan 1 1952 

1 000 Great Northern Ry Co lat &. Ref 4' 4 « 
July 1 1961 

1 000 Great Northern Ry Co Gen Mtg Gold 

Senes I 3*«i Jan 1 1967 
4 000 Great Northern Ry Co AJi* Jan 1 1961 

2 000 Hiram Walker Gooderbam 6. Worts Ltd 

Is Nov 1 1943 

1 000 Jacksonville Terminal Co Scries B Ref 5c 

Fat Mtg Gold 6s July 1 1967 

3 000 Lorillard Co Deb 3s Apr 1963 Temp 

Without Coupon* 

1 000 * • ■ ' » > » ® ** ’ ** 

1 000 

2 500 

2 000 , 

1 000 Monongahela Ry Co 1st Mtg Sene* B 

3J*s Feb 1 1966 

3 000 Na n jl j. . ^ . n_ * 

2 000 Ne 

1000 New Brunswick Prov of Deb 3 Ijs July 


1 Uueoec Province oi js juiy u i*ju 
> Remington Rand Inc S F Deb 3 ^s July 
1 1956 

1 Revere Copjser& B f * ,s Co 1st Mtg 3' 4 s 


> Texas Corp Deb 3* Apr 1, 1959 
) Toledo Ed son Co 1st Mtg 3 Hi July 1 


3 U S A Treasury 3K» Oct 15, 1945-43 
3USA Treasury 2s 1955-51 (Reg) 
3U S A Treasury 2* 1949-SI 
3 U S A Treasury 2 M«. 1972-67 (Reg) 

) U S Treasury Note ***> Dec 15 1945 
) U S A Treasury Jit Nov 2 1943 
)U S A Defense Savings 2H* 1955 G 
JUS Treasury Ctf of Ind 1944 


1 932 >0 

1 93’.50 

990 30 

990 30 

975 00 

975 00 
4 483 02 

200000 


1 065 00 

l 0o5 00 


3 033 ’5 

1 010 00 


1 005 00 

1 005 00 

2 563 33 


2 0S000 

2 0*000 

1 025 00 

I 0’5 00 

390 00 


2 000 00 

2000 00 

1000 00 

1 000 00 

2 040 00 

2 040 00 

980 00 


937 50 

937s0 

600 00 

I 005 00 
9<Js 37 

lOOyOO 
995 37 

3 112 50 

10’5 00 

2 10000 

1 60s 00 

2 10000 

1 025 00 

10’jOO 

1 037 9’ 

2 020 00 

1 037 9’ 

2 0’0 00 

101SOO 

5 031 64 


3 040 00 


300000 

5 225 00 

2 000 00 

5 000 00 

300000 
500 00 
2000 00 

3 00000 

2 000 00 

300000 

50000 


SCHEDULE A EXHIBIT 3 

GENFRAL FUND DECEMBER 31 1942 AND 1943 
„ Securities Boor Val 


Par or 
Share* 

Amer canTel Z. Tel Co 3s Sept I 1956 
2 000 \tlantic Coast Line R R Co 1st Con* 


Boor Value 
December December 
31, 1942 31 1943 


1 000 Connect cut River Tower Co 1st Series \ 

2 fW» r *' * eb 15 >961 

11969 n * r * * >a " er ^*° Nov 

2 000 Conveyancer* Title Insurance & Mtg Co 
Dec 1 1937 (In Default) Written 

... lhjRn 

^ Conveyancers Realty Co 15 Yr Deb 4a 

I 000 n 5 A 4 ~ ~ - «- 

3000 , , . 


1 ££ Railroad Co 4* Jan 1 1935 
‘ 000 Ion Street Un on Depot Co 1st Mtg 3**i 
Dec 1 196s 


1 503 04 


3 142 50 


1 025 00 


1 015 00 

1015 00 

1 07000 


’ OjOOO 

2 O 5 O 00 

5 000 00 


2 155 70 


1015 00 


2 no 00 


40000 


1 015 00 

109 54 

5 27000 

5 2“0 00 

2000 00 

2 000 00 
’006 6" 

1000 00 

I 00000 


Merchants National Bank 
Sen England Trust Co 


1 022 50 10”«0 

1 01S00 
3000 00 

1 25 00000 2$ 000 00 

1 00 too 

> 167 ’0 
S ’SI 95 
643 

1 074 48 1 074 48 

127 245 28 160 13 

7 940 86 

8 606 46 9J "i 
143 79’ 60 160*151 91 


SCHEDUfE \ LMI1BIT 4 

BU11 DING FUND DECEMBFR 31 1 Q 4J 
Balance January I 1943 

Additions . , 

Income from Secnr tics 17/bt 1 

Net i rofit on Securities Sold Cal ed or 

Matured 7;3 <- 

Total Add lions 
Balance D cember 31 1943 
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perfections which did not permit military service were found 
in 17 per cent. Such a rejection rate among doctors who have 
applied for commissions is about standard. 

As can be seen, on the whole, older men have been retained 
as essential physicians and younger ones have gone into 
military service. Persons inclined to disparagement have 
suggested that too many young men are being declared essen- 
tial by special interests. This thought is not borne out by 
this analysis. The curve of essential men bears an almost 
direct ratio to length of time from graduation. Older men are 
not considered available, and only a few younger men arc con- 
sidered essential. This general trend is unmistakable. It is 
believed to reflect the experience of the entire state. 

It is difficult to perceive how many more practicing phy- 
sicians can be withdrawn from their homes without serious 
difficulty to the civilian population. In fact, the work of your 



1921 22 23 24 23 26 27 29 


30 3l 52 33 34 35 36 37 38 39 40 
CLASS 


Figure 1 . The Classification of the Graduates of a Medical 
School Who Live and Practice in Massachusetts . 


committee is now becoming more and more concerned in 
attempts to place doctors in areas within the Commonwealth 
where the civilian population has come to consider itself 
medically shorthanded. The committee has been able to lend 
a helping hand in certain instances. In general, to keep accu- 
rate track of the medical migrations that are occurring is a 
difficult matter. Each local chairman is on the alert, however 
keeping his eye on the situation within his district. At 
present, there is believed to be no serious medical shortage in 
any part of the Commonwealth. 

s/ ,r ^ e -^ anUary 12 number of the New England Journal of 
Medicine gave an admirably succinct account written by the 
secretary of the Society of the recent change in policy regard- 
ing the awarding of commissions to graduates of substandard 
schools in Massachusetts who are licensed to practice here. 
A ruling from the Surgeon General’s Office that prevents such 
men from receiving commissions in the future has caused a 
good deal of confusion. Many patriotic young men who hoped 
to obtain commissions on the completion of their internships 
were disappointed. In the main, such men have behaved 
extremely welh Many are continuing to serve as residents or 
interns in hospitals badly needing them, regarding such service 
as their contribution to the war effort. Others have opened 
u,' CC l ln a j eas . dfimingto need physicians, and few, if any, 
keen drafted by Selective Service as privates. 

„„ ~ t,e pH" for interns and residents has gone into effect 
mmcncing, as do so many new undertakings, with many 


creakings. The establishment of a quota of interns in hospital 
approved for intern training appears to have enabled c« 
tain institutions to obtain a fairer share of this commoditi 
than they did a year ago, although how satisfactorily is l- 
certain. There seems to be developing a tendency for man’ 
hospitals to conserve a resident staff independent ol the 9-9- 
plan by employing young physicians — women, foreigner 
or physically rejected men — who are not of potential use fo 
military service. Thus, the hospitals of ' Massachusetts hai 
asked for the deferment of but relatively few commission' 
officers. The majority of deferment requests that were sat 
mitted before the deadline of November IS were accepte 
by the Surgeons General. The first activation of this plan h> 
appeared to yield reasonably promising results. 

Bearing in mind the influenza epidemic of twenty-Sv 
years ago, _ your committee is formulating plans with th 
War Participation Committee by which a type of emergent 
medical service can be established in this state that will be o 
call to reach any region where it might be needed at any tirw 
Your committee also is working with the Commissioner c 
Public Health to systematize the relocation of physicians lo 
civilian practice under Public Law 216, signed by ihePtef 
dent on December 23, 1943. As the details of these tw 
undertakings are perfected they will be appropriate! 
announced. 

Howard M. Cun 
Edward L. Ktcm: 

Dwight O’Has 
Walter H. Pulsife 
B. P. Swum 
Reginald Fra, Chairira 


APPENDIX NO. 7 

Report of the Committee Appointed to Consult wit 
Representatives of the other New England Stat 
Medical Societies Regarding the Wagnek-Murrav 
Dingell Bills 

The initial conference with representatives of other Ne 
England state medical societies was held on September 2. 
1943. At this conference, a great deal of wholesome dr 
cussion took place. Everybody had a chance to express h 
opinion and to express himself also as to the opinion o[ h 
respective colleagues in his own state. The consensus ws 
that any criticism of proposed national legislation shorn 
be as constructive as we could make it and that flat-foote 
disapproval of the bill would be useless. Accordingly, tli 
conference agreed to adjourn and to reconvene at a late 
date, and each member of the conference was asked t 
formulate some thoughts in the meantime. _ . 

In pursuance of this thought a second meeting was iiei 
on October 20 with the same group present except for tb 
absence of Dr. Creighton Barker, of Connecticut. At w 
time, reports were made by all the members and, in P 11 
ticular, written reports were submitted from Rhode Islan 
and Connecticut. At the close of the meeting the chairma 
was authorized tb appoint a subcommittee to draw up 
statement that could be submitted to the different medic, 
societies for their approval. The chairman appoints 
Dr. James R. Miller, of Connecticut, and Mr. J oh “ ; 
Farrell, executive secretary of the Rhode Island Memo 
Society. 

A third meeting was held on November 13 . The pn 
pared statement was read by Dr. Miller and Mr. 
and was gone over, sentence by sentence, in a long 
hour session. Not only was the subject matter very thorougn 
discussed, but the exact wording of the sentences caretm 
scrutinized 4 Many changes and corrections were e 
the original report. The statement was unanimously 
proved by all the members present and was agreed to a 
by the representative from Vermont, Dr. B. F. Cook, an 
by Dr. Barker, who were absent. It was agreed that 
statement should be presented to the respective society 
and if adopted by them, that it should be released to w 
press, to the Journal of the American Medical Assoct 
and the New England Journal of Medicine, and a copy 
Jj® each senator and representative from New A tig. 
This statement was adopted by all the state m ed ' ca ‘ , 
cieties of the New England states. Its language and stru 
ture has in no way been changed in its adoption. *h e 
merit is as follows: 
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Massachusetts Medical Society 
, 8 Fenway, Boston 


Dm Sir: 


December 2, 1943 


■ > > ■ • junction with the medical 

■ • • ■ Ihode Island and Coonecti- 

■ ■ ■ ■ • Bill 2861 now before the 

■ i • r submits Its views on this 

proposed legislation. 

We approve of the a brosd medical objective of the act that we interpret 
to be an attempt to improve the health of the people. As a basis of our 
approval we cite the progressive leadership which the physicians of New 
England have always shown in the development of public>heatth enter* 

b'iie " i ■ ■ ’ « . ** i 1 -’-a 

fort • 1 ■ ■ i . - ■ ■ 

tary -si 

impc . ■ ■ ■ ■ ■ ■ 

Thes i is . ■ ■ ■ f 

the federal government and already play a large role in the provision of 



guarantee ueaer fiesitu lor ail tue peopie. »»l ajiauuj uuuik 
tbit such objective can be realized in this way. In the New England 
itstes, judged by any standards with which we are familiar, there no 
need to revolutionize the habits of the people in their methods of obtaining 
medical care 

.Private enterprises in the field of voluntary prepaid medical and hot* 
1 ■ I ■ ■ " littd 

- . ‘ " ■ This 

■ ■ i ■ New 

■ the 

• ails s hose 


we shall be glad to work out plans with representatives oi me lederat 
*ad state government! to improve the health of all the people, but we 
‘boDld expect that any plans that might be devised would take foil ad* 
yantsge 0 f existing agencies and be developed within the social patterns 
tost are well understood by our people. 

Very truly yours, 

(Signed) Roger I. Lee 
. • Roger I. Lee. M.D . President 

ISivned) Michael A.Tighe 
' Michael A Tiche, M D., Sterrtaty 


i This statement was sent as an open letter to Massachusetts 
representatives in the Congress of the United States under 
the authority of the Executive Committee, acting in the 
name of the Massachusetts Medical Society. 

Walter G. Phippen, Chairman 


APPENDIX NO. 8 

Report of the Committee on Cancer 

I transmit herewith majority and minority reports of the 
on Cancer together with enclosures — a ^ copy 
oi the rules and regulations for state-aided cancer clinics as 
fn L CCm ^ cr 1943, a specimen referral card to be issued 
«or the use of physicians sending cases to the clinics, and 
*n appendix embodying factual matter and opinions bear- 
,D ? on . that part of the regulations to which exception is 
18 1 h ,tl minority report. 

f have felt It necessary to present a minority report because 
1 mir conviction (1) that the propriety o( final action upon 
question of public relations and economics by a committee 
*ue up of technical experts in the field of cancer, most of 
nom are affiliated with the cancer program of the Depart- 
°f Public Health, is questionable; (2) that a fee of ten 
and rtv JO-00) is unnecessary and not in the public interest, 
nr* • ' 80 m uch feeling has been aroused that an ex- 

eith 510,1 co ^ ect * ve wisdom of the Council is desirable 

He lfb* 0 support the action of the Department of Public 
con'd * l t * n J , . 8trcn S t ^ en the position of those of us who 
hand* • c ^ n,cs against local criticism or, on the other 
J 10 . to influence the department toward correction of the 
In 2*. contention, which, though small in fact, is large 
m Principle. 


Report of the Majority 

Heafrfc* nl' em * er ^ a ^ etter ^ rom l ^ ie Commissioner of Public 
0 i Ylado A, Getting, was received by the chairman 
ne Committee on Cancer which read in part as follows: 


As you no doubt know, the Department of Public Health 
has, of necessity and in accordance with the laws of Massa- 
chusetts, had to revise the regulations pertaining to the 
cancer clinics. I should, therefore, appreciate an oppor- 
tunity to appear before the Committee on Cancer at its 
next meeting, in order to present these regulations to the 
committee and to explain the reasons for their adoption 
and the attitude of the department in this matter. 

The request of the Commissioner was cordially received 
by your committee and a meeting was held November 17, 
1943, at the Harvard Club in Boston, all members of the 
committee and the Commissioner being present. 

At that time the Commissioner courteously explained the 
circumstances making necessary the changes in methods 
of administering the financial affairs of the state-aided clinics. 

. After the hearing the committee in executive session con- 
sidered the regulations as amended. It was finally moved 
by Dr. Simmons and voted: 

The committee deplores the fact that changes have to 
be made in the conduct of the state-aided cancer clinics 
due to the interpretation of the Constitution of Massa- 
chusetts by the Attorney General. 

The majority of the committee believes that the regu- 
lations presented are the best solution of the problem. 

It recommends, however, that any action on these regu- 
lations by the Council of the Massachusetts Medical Society 
should be postponed for at least six months, so as to observe 
the manner in which the clinics function under these new 
regulations. 

From this view, Dr. Ernest L. Hunt, chairman of the 
committee, dissents. 

Franklin G. Balch 
Chaining C. Simmons 
Philemon E. Truesdale 


Report of the Minority 

The undersigned member of the. committee, constituting 
a minority, dissents from the opinion of the majority that 
the rules and regulations as presented to the committee 
“represent the best solution of the problem for the present.” 

The minority believes that the state-aided cancer clinics 
should be operated within the obvious intent of the Con- 
stitution (see “Appendix”), namely, that its services be lim- 
ited to the indigent or near indigent, and if it is necessary to 
exact fees from “such persons as may be in whole or in part 
unable to support or care for themselves,” such fees should 
not be so large as to imply competition with private sources 
of the same type of -t-i- ~-y ten dol- 
lars or over should ■ ■ • 

The minority tl ■ • 4 ■ iports be 

accepted but that the recommendation of the minority be 
adopted as expressing the opinion of the Council. 

Ernest L. Hunt, Chairman 


NEW RULES AND REGULATIONS FOR CANCER CLINICS BV 
THE MASSACHUSETTS DEPARTMENT OF TUBLIC HEALTH 

The Cancer Clinic Regulations approved January 15, 1935, are hereby 
rescinded and the following are substituted: 

Foreword to Cancer Clinic Regulations 

Whenever possible, til patients shall be. referred to the clinic by the 
family physician, who may supply thi clinic with the information re- 
quested on the referral card, and who may furnish the clinic with In- 
formation at to the patient's ability to pay in whole or in part the regular 
clinic fee. ... 

Referred patients will be returned for further diagnosis or treatment 
to the family physician whenever the physician so requests. 

Cancer Clinic Regulation* 

The Massachusetts cancer clinics are of two typeti state cancer clinics 
and state-aided cancer clinics. , 

A state cancer clinic is a medical unit furnishing consultation service, 
dtagsoiis and treatment for per* on* suffering from precancerous con- 
ditions, suspected cancer or cancer, ‘'under the txclume control, order 
and superintendence” of the State Department of Public Health Thi» 
type of clinic at present Is held at Pondville and Wet if eld ( 

A state-aided cancer clinic nir be defined as a medical a tiPit furnish- 
ing either consultation service alone, or consultation service, ■..agnnsit 
and treatment, for persons suffering from precancerous conditions, sut* 

■- ..... a ,i • ■ a — ssmzed medics! group 

i *•-. t< • , » ■ »•»: ion, and from whom 

• | . i , . , - a ■ . i ■ ■ i » i “such persons as may 

. . . . . is, ■ . ■ , the! , ^te’vet. , * 
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A committee composed oi five or more physicians shail be appointed 
annually either by the local medical society or by the staff of a hospital. 
This committee shall be known as the cancer-clinic committee. The 
local organized medical group, through its cancer-clinic committee, may 
petition the State Department of Public Health to establish either a state 
cancer clinic or a state-aided cancer clinic. If a state cancer clinic is 
requested by the local group and approved by the department the cancer- 
clinic committee acts as an advisory body. If a state-aided cancer clinic - 
is requested by the local group and approved^ by the department the 
cancer-clinic committee acts as an administrative body.^ The following 
rules and regulations apply to the state-aided cancer clinics: 

The committee shall be responsible for all administrative matters per- 
taining to the clinic. These shall include the procurement of suitable 
quarters for the examination of a the patients, preferably in a hospital, 
and the appointment and responsibility for the medical personnel, nurses, 
follow-up workers and clerical help of the clinic. Follow-up of cancer 
patients until death, and precancerous patients until the precancer 
removed, and the maintenance of a uniform record system are required. 

The committee shall make arrangements with % the hospital in which 
the clinic meets to furnish examination rooms, instruments, diagnostic 
x-rays and other essential equipment and supplies. 

At least three physicians should be present at each clinic session and 
shall preferably be a surgeon, a radiologist and a pathologist. If available, 
’representatives of the various specialties shall be on call. 

A nurse 19 to be in attendance at all clinics. 

A clerical worker shall have charge of the clinic files and furnish such 
reports through the district health officer as may be requested. Uniform 
record forms will be supplied to the clinics. . 

Each clinic is to employ a “cancer clinic follow-up worker.” This in- 
dividual will attend to the follow-up and related duties of the clinic. In 
some of the smaller clinics it may be well, for purposes of economy, to 
combine the duties of the follow-up worker and the clerical worker. The 
minimum qualifications for the follow-up worker shall consist of some 
previous exposure to medical and social problems, as well as some knowl- 
edge of the medical and sociaWesources available in the community. 

When a problem arises which calls for advice from a medical social 
worker, unless the cancer-clinic follow-up worker is a trained medical 
social worker approved by the department, a request for aid should be 
sent to the local district health officer. 

All new appointments of clinic personnel shall be subject to the approval 
of the department. The department reserves the right to approve on a 
temporary basis the appointment of personnel who do not meet the min- 
imum qualifications, and to approve other changes in the clinic, during 
the war emergency. 

Individuals able to pay will reimburse the clinic for services. The 
standard fee shall be $10.00, which will include all routine and sub- 
sequent follow-up services, except the services of the physicians of the clinic 
staff and certain other hospital services , which are gratuitous. Individuals 
unable to pay $10.00 but able to pay some fraction of that amount shall 
do so. The department will pay for services rendered by the clinics for 
“such persons as may be in whole or in part unable to support or care for 
themselves.” Each clinic shall determine which individuals are “in whole 
or in part unable to support or care for themselves.” Clinics In hospitals 
which do not have a prescribed form for determining medical indigency, 
and clinics in those hospitals whose method is not approved by the 
department shall adopt the department method. This consists of a 
personal interview with the individual by the admitting officer. Due 
care in selection of the admitting officer is of utmost importance^ 

4 In order to make the payments equitable for all clinics differing in 
size and services rendered the following procedure for payments has 
been adopted: 

Each clinic shall submit monthly a list of services rendered the pre- 
ceding month. Unit values have been determined for the^ ordinary serv- 
ices rendered by a cancer clinic. These are termed service units. The 
service units arc totaled for each clinic and then converted into payment 
units. The payment units of all clinics, with the exception of those which, 
because of balances due to donations of clubs, individuals, community 
chest, legacies and other sources, do not need current payments, # are 
totaled. The money available for the clinics for a given month is divided 
by this figure to determine the monetary value of a payment unit. This 
figure multiplied by the number of payment units for a given clinic minus 
the money received from patients who pay all or part of the $10 00 fee 
furnishes the amount of clinic payment to be made by the State In this 
way the State pays for none of the services to individuals who can pay 
for themselves and only for a part of the services of “such persons as 
may be in whole or in part unable to support or care for themselves,” 
as both physicians and hospitals contribute materially to all groups. 

The chief of each clinic shall furnish a monthly report, made under 
, penalty of perjury, listing the units of work done by the clinic, the amounts 
received from patients who can pay all or a part of the $10 00 fee, and the 
statement, “The clinic is billing the State only for the service^ rendered, 
to the best of our knowledge and belief, ‘to such persons as may be in 
whole or in part unable to care for themselves. * ” On the invoice sub- 
mitted for payment the statement shall be appended, “This bill is sub- 
mitted for payment of services only for ‘such persons as may be in whole 
or in part unable to care for themselves/ ” 

If major changes in the management of a clinic are contemplated, the 
approval of the Department of Public Health should be obtained. 

The. Department of Public Health reserves the right to have its repre- 
sentative make regular inspections of the clinics and make suggestions 
for improved service. . It may cease purchasing service from a clinic 
which fails in its obligations to the public. 

When a clinic ceases to sell service to the State, either by a vote of the 
local group which originally sponsored it, or by a vote of the Depart- 
ment of Public Health, it is the responsibility of the department to follow 
the cancer patients previously seen at the clinic, until death. Arrange- 
ments must be made either with other clinics, district health units or 
voluntary agencies of the Advisory Cancer Clinic Committee, to see that 
this is done. 


Service Units 


New cate 

Rciun case ..... 

Special, consultation . . . 

Gastrointestinal series 

Other x-rays 

Complete blood examination 


Value in Units 

10 

5 

5 

20 

10 

3 


Proctoscopic examination ] 

Cystoscopic examination 2 

Biopsy 3 

Social service: , 

Home visit . . £ 

Office consultation 2 

Telephone and correspondence 1 

Transportation of patients 4 


Payment Units 


Service Units 


Payment U 


Not over 

40 


10 

Over 

40 but not over 

so 

50 

Over 

80 but not over 

120 

70 

Over 

120 but not over 

160 

80 

Over 

160 but not over 

200 

90 

Over 

200 but not over 

240 

100 

Over 

240 but not over 

280 

110 

Over 

280 but not over 

320 

120 

Over 

320 but not over 

360 

130 

Over 

360 but not over 

400 

HO 

Over 

400 but not over 

440 

150 

Over 

440 but not over 

480 

160 

Over 

480 but not over 

S20 

170 

Over 

520 but not over 

560 

ISO 

Over 

560 but not over 

600 

190 

Over 

600 but not over 

640 

200 

Over 

640 but not over 

680 ' 

210 

Over 

6S0 but not over 

720 

220 

Over 

720 but not over 

760 ' 

230 

Over 

760 but not over 

800 

240 

Over 

800 but not over 

840 

250 

Over 

840 but not over 

880 

260 

Over 

880 but not over 

9 20 

270 

Over 

920 but not over 

960 

2S0 

Over 

960 but not over 

1000 

290 

Over 

1000 


300 


Approved by the Public Health Council, December 14, 1943. 


SAMPLE OF PROPOSED REFERRAL CARD FOR USE Oi 
PHYSICIANS SENDING CASES TO THE CLINICS 

FRONT OF CARD 


CANCER CL: 

Please admit 

PLEASE CHECKi • 

1. Diagnosis only — patient to be returned to me. Ijonot^'” 

see social worker regarding'patient. 

2. Diagnosis and treatment., — clinic to make arrangemen 
treatment. 

PLEASE CHECK: 

1. After treatment I desire social worker to follow up patient 

consulting me. . . i 

2. After treatment I prefer that social worker will consult me 
seeing patient. 

Signed 

Address 


REVERSE OF CARD 


THE BEARER IS NOT IN THE POSITION TO PAY FOR PRD 
, TT . CONSULTATION 

1. He is able to pay full clinic fees. 

2. He is able to pay partial clinic fees. 

3. He is unable to pay any clinic charge. 


F«es collected from patients are to pay in part for the 
of the clinic. The services of the physicians and those con 
by the hospital are gratuitous. 


Appendix 

, New rules and regulations for the government of the t 
aided cancer clinics were issued early in October, wmen 
tained the following provision for collecting fees from ct 
patients, applying for clinic service: . , 

Individuals able to pay will reimburse the clinic to* 
ices. The standard fee shall be £10.00, which will in 
all routine diagnostic services and all subsequent t 
up services. Individuals unable to pay £1 0-0°, 
to pay some fraction of that amount, shall do so. 
Department will pay for services rendered by the 
for such “persons as may be in whole or in P art , u ?, 
support or care for themselves.” Each clime shah 
mine which individuals are “in whole or in part u 
to support or care for themselves.” 
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Another paragraph further provided that the funds so 
, realized should be applied toward the expenses of the clinics 
while the services of the medical staffs continue voluntary 
and gratuitous, thus in efFect extending medical charity 
beyond the patients to the treasury of the Commonwealth. 

On November 4, the Worcester Clinic Committee con- 
vened for the purpose of considering the new regulations, 
voted its disapproval of that section on the ground that the 
State Department bf Public Health would be “obviously 
yelling the services of physicians who themselves are donat- 
ing their services” and asked for its clarification. 

At the hearing before the Committee on Cancer on Novem- 
ber 17, the Commjssioner very courteously explained the 
circumstances making necessary the changes in methods 
of administering the financial affairs of the state-aided clinics. 
In brief, it appears that prior to the present commissioner’s 
appointment to office certain legal opinions had been ren- 
dered to the effect that the method of financing the clinics 
through subsidies, which had been in practice since their 
inception, was illegal. Consequently 3 special act (House 
138/) was passed by the Legislature validating all expen- 
ditures that had been made by the department in support 
of the clinics. A new plan was then set up by the depart- 
ment to purchase the services of the clinics for the. patients 
and an elaborate system of unit values was. devised and 
put into operation. The new plan was reviewed by the 
Attorney General’s office and also declared to be illegal because 
it was in violation of Article XLVI, Section 3, of the amend- 
ments to the Constitution of Massachusetts, which section 
reads: 

Section j. Nothing herein contained shall be construed 
to prevent the Commonwealth, or any political division 
thereof,, from paying to privately controlled hospitals, 
infirmaries, or institutions for the deaf, dumb or blind 
not more than ordinary and reasonable compensation 
for care or support actually rendered or furnished by such 
hospitals, infirmaries or institutions to such persons as 
may be in whole or in part unable to support or care for 
themselves. 

A® * result of these legal opinions the department con- 
sidered that It had three possible alternatives for adminis- 
tering the clinics: they could be restricted to the service of 
m ^dical!y indigent only; they could be put on a fee basis 
?nd the doctors paid; or the clinic could serve the medically 
indigent gratis and collect fees from those able to pay. 

, r • j objection to the first plan was that cancer is not 
' u tD t ^ ie * nd *8 ent > and it »» the job of the department 
to nght cancer. To the second was the objection that if all 
’ c! doctors were paid the funds available would not be 
f p lcic “t. The third plan, which seemed to the Public Health 
t-ouncil most feasible, was consequently adopted and the 
i maximum fee of ten dollars decided on and approved by 
, “^Attorney General. 

ine Commissioner then presented to the committee a 
cvisipn of the regulations in which the paragraph under 
question was changed to read: 

Individuals able to pay will reimburse the clinic for 
j jervices. The standard fee shall be $10.00 which will 

* *. ude all routine and Follow-up services, except the sere- 

' 1ce . f . the clinic staff and certain other hospital services, 

r Mhtch are gratuitous. Individuals unable to pay $10.00 

J ^ *d| c to pay some fraction of that amount shall do 

t th' v • Department will pay for services rendered by 

f ftc clinics for “such persons as may be in whole or in part 
‘ *ii j BU „PPort or care for themselves.” Each clinic 
j na *I determine which individuals are “in whole or in 
t , unable to support or care for themselves.” 

(. rcv >*5on by dropping the word “diagnostic” and add- 

t . except the services of the clinic staff and certain hos- 
1 tn * erv, . ccs » which are gratuitous” aims to make it clear 
x head Pj t,enta that the charges are only for the clinic over- 
To r i not * or 8cn * ces °I doctors and nurses. 
f jl. Jurther emphasize the fact of the gratuitous service of 
t ofth*** r ** staff, the Commissioner presented, a revision 
. * 0 ^ r ^J c fral card which physicians use in sending patients 

,t p a .j_ c l m,c In which the doctor is asked to certify that the 
4 *xnre« {.*■ not . a ble to pay for private consultation and. to 
' fee* h’S opinion as to the patient’s ability to pay clinic 
, the War^j * Gommissioner agreed to add in bold type 


Fees collected from patients are to pay in part for the 

maintenance of. the clinic. The services of the physicians 

and those contributed by the hospital are gratuitous. 

This aims to impress on both the referring doctor and the pa- 
tient who brings in the card the fact that he is receiving 
gratuitous services from the medical staff of the clinic. 

The Commissioner expressed the opinion that the fee of 
$10 00 would act as a deterrent to abuse of the clinic staff 
charity. He also felt that the certification asked of the re- 
ferring doctor to the effect that the bearer is unable to pay 
for private consultation or able to pay the clinic fee or cer- 
tain fractions thereof or unable to pay anything would 
automatically eliminate the person able to pay $10.00, who 
would naturally prefer a private consultant. 

The majority of the committee concurred with the views 
of the Commissioner. 

The minority contends that the section of the constitution 
quoted above clearly defines the group which is now com- 
prehended by the term “medically indigent” as those for 
whom the state may properly purchase medical services. A 
device for extending medical service beyond the clear intent 
of the constitution strikes at the foundation of orderly and 
controlled government. 

The present is a moment fraught with grave threats to 
the economic freedom of the medical profession. Through- 
out the land feeling runs high against further state and in- 
stitutional encroachments on major fields of private medical 
practice. Any unnecessary aggravation of this feeling now 
is both untimely and unwise. 

In many sections of the state a fee of $10.00 is equivalent 
to the usual private consultation fee. To establish such a 
fee standard for clinic services, however it serves expediency, 
is of itself a clear bid for patronage by persons above the 
economic level of those unable or nearly unable to sup- 
port or care for themselves and will tend to alienate the 
support of the medical profession from the cancer program 
and to embarrass the professional relations of those mem- 
bers of the clinic staffs who from loyalty to the program elect 
to continue in the work. 

Ernest L. Hunt, Chairman 


APPENDIX NO. 9 , 

Report of the War Participation Coxisuttee 

Late in the fall of 1943 the committee instructed its chair- 
man to undertake a survey of the distribution of active prac- 
ticing physicians in Massachusetts with particular reference 
to the number per thousand of population in the \arious dis- 
tricts, as well as in the Commonwealth as a whole. Accord- 
ingly, the district chairmen of the committee were instructed 
to prepare such surveys with the assistance of the local Pro- 
curement and Assignment committees. To date complete 
reports have been received from only six districts, namely, 
Barnstable, Bristol North, Hampshire, Worcester North, 1 
Middlesex East and Norfolk South — a disappointing num- 
ber. Few reports of civilian doctor shortage, however, have 
come to the attention of this committee, and we believe that 
at the present time no emergency exists. Some relocation of 
physicians has been executed by the State Procurement and 
Assignment Committee at the request both of local com- 
munities and of individual doctors seeking a settlement; 
as of this date all major community reguests have been satis- 
fied. There has existed from the beginning the closest co- 
operation between our War Participation committees and the 
Procurement and Assignment committees on the district as 
well as on the state level. 

At a meeting of the War Participation Committee on 
January 30, 1944, it xvas the consensus that plans should be 
entertained to meet the possibility of an outbreak of a serious 
epidemic of disease. In spite of the fact that there is no.Iarge 
area within the Commonwealth that is at present medically 
shorthanded, it was considered wise for the Society to be pre- 
pared for such an outbreak, when civilian needs for emer- 
gency medical care might become acute in several areas at 
the same time. 

Various schemes were considered, prominence being given 
to the plan of the Worcester District Medical Society de- 
scribed by Dr. J. J. Dumphy in the New Erglor.d Journal of 
Medicine, issue of January 7, 1943, and ro the so-called “San 
Francisco Plan,” both of which present certain features that 
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16 
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IS 
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18 

December 

16 

January 

20 
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17 

March 

16 

April 

20 
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18 

June 

IS 
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Cardiac Necroses, Cardiac 
Emergencies, Cardiac Reha- 
bilitation 

Peripheral Vascular Disease 

Fractures of Extremities 

Pilonidal Sinus and Common 
Diseases of the Anus and Rec- 
tum 

Flood Dyscrasias and Transfu- 
sions 

Contagious Diseases and Com- 
plications 

U. S. Naval Hospital, Chelsea, Mass. 
The Skin 


Cardiac Neuroses, Cardiac 
Emergencies and Cardiac Re- 
habilitation^ 

Contagious Diseases and Com- 
plications 

Fractures of Extremities 


Burton E. Hamilton 

February 

17 

Louis Wolff 



John Homans 

March 

16 

Carroll B. Larson. 

April 

20 

* 

May 

18 


June 

15 


Station Hospi 

., Mass. 

November 

18 

John G. Downing 

Francis P. McCarthy 

December 

16 

John J. Curry . 

Samuel A. Levine 

January 

20 

Conger Williams 

February 

17 


Edwin H. Place 

Russell F. Sullivan 
Albert B. Ferguson 
Maxwell Finland 


The Pneumonias and Other Re- 
spiratory Infections 
Burns and Reconstruction Sur- 
gery 

Peripheral Vascular Disease 
Symposium on Physiotherapy 
Station Hospital or Lovell General Hospital 
Fort Devens, Massachusetts 


November 18 Acute Abdominal Emergencies 
(Station) 


16 


20 

17 


December 
(Lovell 
General) 
January 
(Station) 
February 
(Lovell 
General) 
March 
(Station) 
April 20 

(Lovell 
General) 
May 18 

(Station) 
June 15 

(Lovell 
General) 


Tropical Diseases, Including 
Malaria and Other Insect- 
Borne Diseases 

Head, Spine and Nerve Injuries 

The Use of Penicillin and the 
Sulfa Drugs 


16 Chest and Abdominal Injuries 


Samuel F. Marshall 
Elmer C. Bartels 
Urban H. Eversole 
Rene J. Dubos 
and associates. 

Donald Munro 

Charles A. Janeway 


Acute Infections of the Central 
Nervous System 

Contagious Diseases and Com- 
plications 

Cardiac Neuroses, Cardiac 
Emergencies and Cardiac Re- 
habilitation 


John W. Strieder 
Edward A. Cooney 


Station Hospital, Camp Edwards, Massachusetts 


November 

18 

December 

16 

January 

20 

February 

17 

March 

16 

April 

20 

May 

18 

June 

15 

Cushing 

January 

20 

February 

17 

March 

16 

April 

20 

May 

18 

June 

15 


Symposium on Physiotherapy 
The Pneumonias and Other Re- 
spiratory Infections 
Acute Abdominal Emergencies 
Head, Spine and Nerve Injuries 
Diarrhea! Diseases 

The Use of Penicillin and the 
Suifa Drugs 

Burns and Reconstruction Sur- 
gery 

The Skin 


Arthur L. Watkins 
Francis C. Lowell 

Robert R. Linton 
Donald Munro 
Ralph E. Wheeler 
Francis C. McDonald 


Cardiac Neuroses, Cardiac 
Emergencies and Cardiac Re- 
habilitation. 

Acute Abdominal Emergencies 

Stomach, Biliary Tract and In- 
testinal Disorders 


r, Massachusetts 
Paul D. White 
Mandel E. Cohen 

Samuel F. Marshall 
Morris J. Nicholson 
Merrill C. Sosman 
S. Burt Wolbach 
Francis C. Newton 
E. Stanley Emery 


Management 

Pilonidal Sinus and Common 
Diseases of the Anus and Rec- 
tum 

Fractures of Extremities 
Station Hospital, Camp Myles Standish, Taunton, Massachusetts 
Blood Dyscrasias and Transfu- 
sions 

Acute Infections of the Central 
Nervous System 
Peripheral Vascular Disease 
Joint Injuries 


November 

18 

December 

16 

January 

20 

February 

17 

March 

16 

April 

20 

May 

18 

June 

15 


Burns and Reconstruction Sur- 
gery 

Stomach, Biliary Tract and In- 
testinal Disorders 
Pilonidal Sinus and Common Dis- 
eases of the Anus and Rectum 
Tropical Diseases, Including 
Malaria and Other Insect- 
Borne Diseases 


U. S. Marine Hospital, Brighton, 
November 18 Peripheral Vascular Disease 
December 16 Diarrheal Diseases 

January 20 Fractures of Extremities 


March 

April 

May 

June 


16 

20 

18 

15 


Burns and Reconstruction Sur- 
gery 

Acute Abdominal Emergencies 
Cardiac Neuroses, Cardiac ' 
Emergencies and Cardiac Re- 
habilitation 

Chest and Abdominal Injuries 
The Psychoncuroses and Their 
Management 


Fractures of Extremities 

The Use of Penicillin and the 
Sulfa Drugs 

Chest and Abdominal Injuries 

Acute Abdominal Emergencies 

The Skin 

Contagious Diseases and Com- 
plication^ > 

Stomach, Biliary Tract and In- 
testinal Disorders 

Acute Infections of the Central 
Nervous System 


Mac. 30, 1944 


Joseph H. ShotteU 
P? na , ld MacCollja 
Charles C. Lund 
Richard B. CattcB 


G. Kenneth Cooaic 
John D. Adams 
Charles A. Janewiy 

Horace K. Sowles 
Robert K. Brown 
Robert R. Linton 
Edward Hamlin, Jr. 
C. Guy Lane 


Dispensary, U. S. Naval Construction Training Center, 
Davisville, Rhode Island 


November 18 
December 16 
January 20 

February 17 
March 16 
April 20 
May 18 


June 


IS 


William Dameshek 

Maxwell E. Macdonald 

Edward Hamlin, Jr. 

G. E. Haggart 
Hugh F. Hare 
George W. Van Gorder 
Stanley Levenson 
V. H. Kazanjian 


November 

18 

December 

16 

January 

20 

February 

17 

March 

16 

April 

20 

May 

18 

June 

15 

Air Corp 

November 

18 

December 

16 

January 

20 

February 

17 

March 

16 

April 

20 

May 

IS 

June 

15 


Chest and Abdominal Injuries 

The Neuroses and . the Wartime 
Fatigue Exhaustion Syndrome 
Head, Spine and Nerve Injuries 


Symposium on Physiotherapy 

The Use of Penicillin and the 
Sulfa Drugs 

The Pneumonias and Other Re- 
spiratory Infections 

Cardiac Neuroses, Cardiac 
Emergencies and Cardiac Re- 
habilitation 

Blood Dyscrasias and Transfu- 
sions 


• nuot wnu, 

Head, Spine and Nerve Injuries 

Contagious Diseases and Com- 
plications 

Burns and Reconstruction Sur- 
gery 

Peripheral Vascular Disease 


Richard H. S*eet 
Robert K. Brown 
Terome J. McCaffrc) 
(Providence, R. 1) 
Wilfred Pickles 
Jerome J. McCaffrey 
(Providence, R. 1 ) 
Richard Kovacs 
(New York City) 
Charles A. Janeway 


Wilfred Pickles 
Jerome J. McCaffrey 

(Providence, R. I ) 
Edward J. West 
D. W. J ; Bell 

(Providence, K. L) 
Edward A. Cooney 
Carroll B. Larson 
Ernest M. Dil»na 
Eugene E. 0 Neil 
George Miller 
John Byrnes 
George C. Shattuck 
Rene Dubos and 
associates 


Tropical Diseases, Including 
Malaria . and Other Insect- 
Borne Diseases 
Symposium cm Physiotherapy 
Diarrheal Diseases 
Stomach, Biliary Tract and In- 
testinal Disorders 

Air Corps Station Hospital, New Haven, Connecticut 
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CASE 30131 
Present\tion of Cvsn 


A twenty eight year-old housewife entered the 
hospital because of pain m the right hip 
The patient was in apparent good health until 
ibout six j ears before admission, when, without 
antecedent trauma, she developed a dull ache m 
the right thigh and leg The pain was not influenced 
b) weather, but was aggravated by hard work and 
relieved b) bed rest It graduall) increased in 
^verity and the thigh became the area of maximal 
pain About two 3 ears before entr) , during the 
course of pregnancy, the pain became quite severe 
ollowing successful delivery of a normal infant, the 
pain seemed to subside for a while Gradually, 
tow ever, it again increased in seventy, although 
there were some symptom free days She noted 
progressive limitation of activitv so that by the 
time of admission she could not scrub the floor or 
c imb more than one step at a time She walked 
">th a limp 

There was no history of tuberculous contact or of 
sputum, hemoptysis, increased night sweats, 
c ”1% fever or urinary symptoms 
*° # afeicnce 


Physical examination showed a well developed, 
well-nourished woman in no distress The heart, 
lungs and abdomen were normal There was tender- 
ness over the right ischial tuberosity and over the 
inferior iliac spine, and considerable spasm of the 
light hip muscles Some atrophy of the right thigh 
muscles was present without any difference in the 
length of the two extremities The right hip was 
painful on flexion past 95° Flexion was limited 
to 100° Because of pain, internal rotation was 
limited to 15°, and external rotation to 10° Full 
extension was possible 

The blood pressure was 135 systolic, 85 diastolic 
T he temperature, pulse and respirations w ere normal 

Examination of the blood showed a white cell 
count of 11,200 with 78 per cent neutrophils The 
hemoglobin was 13 6 gm per 100 cc \ blood 
Hinton test was negative The sedimentation rate 
was 4 mm m fifteen minutes, 6 mm in thirtv 
minutes, 13 mm in forty-five minutes and 19 mm 
in sixty minutes The blood uric acid was 4 0 gm 
per 100 cc 

An x ray film of the chest was negative \-rav 
films of the pelvis showed a number of round cyst- 
like areas of diminished densitv lying in the wall 
of the right acetabulum (Fig 1) These measured 
from 0 2 to 1 cm in diameter and were surrounded 
by a zone of increased density There was also 
generalized increase in the densitv of the bone 
throughout the region of the right acetabulum 
In the lower margin of the head of the right femur, 
where it joined the neck, there was a similar area of 
diminished densitv with surrounding reaction The 
joint space was markedlv narrowed supenorlv, and 
there appeared to be some destruction of the wall of 
the acetabulum medially T he right femur was held 
in slight adduction T he left femur and the re- 
maining bones of the pelv is were normal 
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On the fourth hospital day, an operation was 
performed. 

Differential Diagnosis 

l 

Dr. W. A. Rogers : May we see the x-ray films ? 

Dr. Laurence L. Robbins: This is the lesion as 
described, with areas of rarefaction scattered through 
the wall of the acetabulum and the head of the 



Figure 1 . Roentgenogram of Ilium. 


femur, and apparently involving the upper portion 
of the neck of the femur. So far as I can see, the rest 
of the bones appear normal. 

Dr. Rogers: In considering a joint condition, an 
orthopedist is by experience forced to consider all 
the possibilities because of the common lack of the 
typical for any given condition in the roentgenogram. 
One may say immediately from the history and the 
roentgenogram in this case that we are not dealing 
with a slipped upper femoral epiphysis. We are 
not dealing with Legg-Perthes’s disease, nor are we 
dealing with congenital dysplasia of the hip. The 
radiographic appearances of each of these three 
diseases are sufficiently typical to justify their 
exclusion in this case. 

I am impressed by the diffuseness of the sclerosis. 
In the iliac side of the joint the sclerosis extends 


quite high and is not the typical subchondral tj peof 
sclerosis that we commonly associate with strain 
due to mechanical fault in the joint. I am also im 
pressed by the cystlike areas of diminished density, 
and by the circumstance that these are of rather 
scattered distribution. This one is rather high 
which is not especially remarkable, but also along 
the upper portion of the neck of the femur there 
are cystlike areas of diminished density, which lie 
beneath the capsule of the joint, and one wonder* 
what they are doing there. In cases of degeneratne 
arthritis we see cystlike areas of diminished den 
sity in the roentgenogram, but they are usual!) 
limited to the head of the bone — not on the ace 
tabulum side — and are closer to the joint I am 
also impressed by the circumstance that there is 
evidence of destruction in the medial portion of the 
joint — that is, the vertical inner wall of the hip 
joint. The destruction is not confined to one side 
but is on both sides. In a degenerative arthritic 
process one would expect that the smooth line of the 
bone comprising the two sides of the joint would pass 
almost completely around the extent of the joint 
In this case the line is sharply broken medially an 
is on both sides. The joint line is extremely tnn 
It is so narrow that it could be due to a traumatic 
arthritis with destruction of the articular carti age 
from bad mechanics, or due to destruction o t e 
cartilage, such as one might see in an infectious 
process, either acute or chronic. 

In considering these punched-out areas, tienar 
rowing of the joint line and sclerosis, one natura \ 
wonders if the patient might not have had gout, u 
in gout there is usually no history of a 
tinuous pain, varying in degree, to be sure,, u 
day to day and in direct proportion to activity.^ ^ 
gout, as we all know, there is generally a stor}^ 
attacks with remissions of relative comfort. ur 
more, the blood uric acid level was .,' U nol 
normal limits, and the patient was not fc n e, 
was there a leukocytosis. . l { 

The question of rheumatoid arthritis nius ^ 
faced, and one is immediately impresse o 
amining these films with the rather diffuse sc e 
rather than diffuse atrophy. The irregu ^^calnei 
joint line in a rheumatoid condition can e oc^ ^ 
to a limited portion, but it is usually ess 


■Uil, DUE " ' 1 -gflg 

excavation, more fuzzy, and not so deep y 


* UVIVllj 1UU1U A U J # . . 

trating. Furthermore, the sedimentation ra ^ 
not exceed normal. It was high normal to 
but not what one would expect with r eu ^ 
arthritis, and I gather from the history t rat 


a single-joint affair. Neisseria 

One must also consider, of course, tne ^ 

joint, and not be deterred from that diagn jj 1( 
the sclerosis — at least this is true of t ie sa 

joint. The irregularity of the joint line, wit ^ 

tion of the cartilage and even subchon ra ^ 

and some irregularly punched-out areas 

The most conspicu° 


joint are not inconsistent. 
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r 1 *? feature of the Neisserian sacroiliac joint is diffuse 
*e»i sclerosis, which may extend back several centimeters 
O on each side, and here wc have, in a way, the picture 
for. of a Neisserian joint. She had had this, however, 
for six years, and she had a range of motion from 
• t { J normal extension to 100° of flexion. She had 
Vi!r definite internal rotation of 15°, which is within 
c f - normal limit, and 10° of external rotation. One would 
*£■ think that, in a Neisserian joint of six years’ dura- 
X- tion, the motion would be considerably less free 
K i . than it was in this case. Pain was a conspicuous 
feature, and although an acute Neisserian joint is 
something to be reckoned with from the standpoint of 
♦ pain, after six years one would expect a rather quics- 
, cent, relatively immobile, if not actually fused, joint. 

The streptococcus and staphylococcus have to be 
, . considered, but by and large one is not inclined to 
tl f follow up that line of thought because there is no 
u dislocation, there is no extensive lesion of the head 
~ of the bone, and the joint line is smooth on top; 
+ these are strongly against such a lesion, although a 
c low-grade infection by either might produce this 
{' { picture. Furthermore, most streptococcal or staphv- 
lococcal hip joints are fulminating affairs. 

*■*, We must always consider tuberculosis in a chronic 
Joint, and there are many features in this case that 
*" suggest this diagnosis. If this were a shoulder joint, 
it would be extremely likely. The shoulder joint 
being a nonweight-bcaring joint, is not subjected 


V 

1 f 


to as much strain as the hip is, especially in women, 
and one might conclude that this was a caries sicca 
in the humerus and scapula. There are various 
irregularities about the joint, with extensive sclerosis, 
the destruction of the joint line is likewise in accord 
"ith a chronic, destructive, infectious process, 
which could be tuberculosis. The old concept that 
tuberculosis is a purely destructive disease from the 
standpoint of bone changes is not tenable. Areas 
of diffuse sclerosis of bone are extremely frequent, 
especially in the vertebral bodies, where sclerosis 
has been demonstrated to be the result of local 


t an cmia of the bone, the anemia resulting from 
^ thrombi that form in the local arterioles. With 
^ lessened blood supply the usual bone response is 
fi? sclerosis. 

fv We then come to a consideration that must be 
j3. taken seriously — traumatic arthritis of the hip 
fr joint. The history does not contain a record of ante- 
^ cedent trauma. That does not mean, of course, that 
such trauma had not occurred. In dealing with 
^ F’wts, it is not uncommon to get a history' similar 
this one with respect to trauma, only to discover 
j 1 * that one is dealing with a traumatic arthritis. By 
v P u tting it up a bit more forcibly to the patient, 
Jtf, ha«ma that had slipped the memory is often re- 
ifs called. The prompt recovery from such trauma 
ln a dolcscencc is to be expected, followed by a slowly 
P r ®£ rcss ing degeneration of both sides of the joint. 

In summary, I have seriously considered a Ncis- 
SCr,an joint, a tuberculous joint and a traumatic 

t' ' 


arthritic joint, nonrheumatoid and nonconstitu- 
tional, of course. My first choice, based on the 
diffuse sclerosis, the joint destruction and the 
presence of cystlike areas over an extensive zone, 
is tuberculosis. My next choice is traumatic 
arthritis. 

Dr. Benjamin* Castlema.v: Dr. Smith-Petersen, 
will you tell us what you thought before operation 
and what you found at operation? 

Dr. Marius N. Smith-Petersen: Our pre- 
operative diagnosis was low-grade infection in the 
anterior third^ of the ilium, directly above the 
acetabulum and in the roof of the acetabulum, with 
secondary synovitis of the joint itself and possibly 
w ith strain, secondary to faulty position of the hip — 
in other words, traumatic arthritis. The cystic areas 
that appear to be in the head of the femur and that 
seem to be due to bone atrophy are misleading. We 
were able to demonstrate these cysts at the time of 
operation, and they were actually in the acetabulum. 

At the time of operation the roof was excised and 
the lower cystic areas cut across, releasing cheesy, 
putty-like material. The outstanding features of the 
joint itself were the many villi, particularly in the 
anterior portion of the joint. These villi were firm 
and dark brown, and when cut across, were fibrous 
m character. They were firmer than the villi com 
monly seen in villus arthritis or traumatic arthritis, 
but since the duration of symptoms was six years, 
we came to the conclusion that this was an old 
svnovitis with villus formation, the recurring syno- 
\ itis having become increasingly fibrous in character. 
The postoperative diagnosis was simply a villus 
condition of the synovia, with cysts of unknown 
origin in the anterior third of the ilium. 

Clinical Diagnosis 

Multiple cysts of ilium, due to low-grade infection, 
with secondary synovitis. 

Dr. Rogers’s ,Diagnosis 

Tuberculosis of hip? 

Traumatic arthritis? 

Anatomical Diagnoses 

Pigmented villonodular synovitis of right hip. 

Osteoarthritis of right hip. 

Pathological Discussion 

Dr. Castlimax: As Dr. Smith-Petersen has said, 
all these villi were reddish brown and firm. On 
microscopic examination they showed a marked 
increase in the stromal cells, numerous giant cells 
of the foreign-body type and large deposits of hemo- 
siderin within the phagocytes and within the stromal 
cells (Fig. 2). In some areas the tissue was made up 
of so-called “foam” or xanthoma-like cells — that is, 
phagocytic cells filled with fat. Nowhere was there 
evidence of tuberculosis. 
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On the fourth hospital day, an operation was 
performed. 

Differential Diagnosis 

Dr. W. A. Rogers: May we see the x-ray films? 

Dr. Laurence L. Robbins: This is the lesion as 
described, with areas of rarefaction scattered through 
the wall of the acetabulum and the head of the 



Figure 1. Roentgenogram of Ilium. 

femur, and apparently involving the upper portion 
of the neck of the femur. So far as I can see, the rest 
of the bones appear normal. 

Dr. Rogers: In considering a joint condition, an 
orthopedist is by experience forced to consider all 
the possibilities because of the common lack of the 
typical for any given condition in the roentgenogram. 
One may say immediately from the history and the 
roentgenogram in this case that we are not dealing 
with a slipped upper femoral epiphysis. We are 
not dealing with Legg-Perthes’s disease, nor are we 
dealing with congenital dysplasia of the hip. The 
radiographic appearances of each of these three 
diseases are sufficiently typical to justify their 
exclusion in this case. 

I am impressed by the diffuseness of the sclerosis. 
In the iliac side of the joint the sclerosis extends 
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quite high and is not the typical subchondral tjpe v 
sclerosis that we commonly associate with stra t 
due to mechanical fault in the joint. I am also in- 
pressed by the cystlike areas of diminished densrti 
and by the circumstance that these are of rath 
scattered distribution. This one is rather t\ig l 
which is not especially remarkable, but also alon 
the upper portion of the neck of the femur there 
are cystlike areas of diminished density, which 1 
beneath the capsule of the joint, and one wonder 
what they are doing there. In cases of degenerate 
arthritis we see cystlike areas of diminished den 1 
sity in the roentgenogram, but they are usual!: 
limited to the head of the bone — not on the ace 
tabulum side — and are closer to the joint I ar 
also impressed by the circumstance that there l 
evidence of destruction in the medial portion of th 
joint — that is, the vertical inner wall of the hip 
joint. The destruction is not confined to one side 
but is on both sides. In a degenerative arthritic 
process one would expect that the smooth line of the 
bone comprising the two sides of the joint would pau 
almost completely around the extent of the joint 
In this case the line is sharply broken medtall) am 
is on both sides. The joint line is extremely t in 
It is so narrow that it could be due to a traumatic 
arthritis with destruction of the articular earn age 
from bad mechanics, or due to destruction o tc 
cartilage, such as one might see in an infectious 

process, either acute or chronic. 

In considering these punched-out areas, t e nar 
rowing of the joint line and sclerosis, one natura 
wonders if the patient might not have had gout, u 
gout there is usually no history of almost co 
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tinuous pain, varying in degree, to be sure,, u r 


day to day and in direct proportion to activity 


gout, as we all know, there is generally a " or ^ r 
attacks with remissions of relative comfort. <ur 
more, the blood uric acid level was we 
normal limits, and the patient rvas not fe n i 
was there a leukocytosis. . . ,i e 

The question of rheumatoid arthritis mu ^ 
faced, and one is immediately impresse 
amining these films with the rather diffusc^sc ^ 
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bilost about 25 pounds over a period of three years. 
‘uHer appetite had been good. The past history was 
■:.otherwise negative. 

Physical examination showed a well-developed, 
; well-nourished woman without any evidence of 
recent weight loss. She spoke in a whisper and was 
rin no distress. The neck veins were distended, par- 
•"ticularly on the left. The left supraclavicular fossa 
appeared fuller than the right, but no masses were 
^-palpable. The lungs were clear and resonant 



Figure 1. 


throughout. The heart was enlarged to 2 cm. to the 
*• left of the midclavicular line in the fifth interspace. 
The sounds were of good quality and regular. A 
blowing systolic murmur was heard all over the 
precordium. The liver was palpable two finger- 
breadths below the right costal margin and was 
slightly tender. Superficial varicosities were seen 
, 0Vet l hc abdomen and the lower extremities. There 

/ no edema. Neurologic examination was negative 

except for a slightly diminished pharyngeal reflex 
,J deviation of the tongue to the left. Repeated 
lt UI ar yngea l l examinations revealed the left vocal cord 
f! { t0 he immobile and in the cadaveric position. No 
^ tnasscs, ulceration or tubercles were seen on the 
M ( Cords or the subglottis. The arytenoids appeared 
normal and fairly movable. 

11 - The blood pressure was 130 systolic, 70 diastolic, 
jh f Tlie temperature was 100°F., the pulse SO, and the 

respirations 20 . 

^ .^ x ‘2 m * n ation of the blood showed a red-cell count 
tf. of 3,500,000, with 10.5 gm. of hemoglobin. The 
jp wlute-ccU count was 6450. The urine was normal, 
blood Hinton test was negative. The stools were 

c' negative. 


An x-ray film of the chest (Fig. 1) showed a 
rounded area of increased density in the anterior 
portion of the left upper lobe at the level of the 
"ccond rib. The heart was not enlarged. There was 
no definite widening of the aorta or evidence of 
ineurysm or a mediastinal tumor. A swallow of 
barium passed through the esophagus without 
hesitation at any point. An x-ray film taken two 
weeks later revealed a slight decrease in the size 
of the area of increased density. The left half of the 
diaphragm was somewhat elevated, but both lea\cs 
moved fairly well on respiration and there was no 
paradoxical motion. 

\ tuberculin test in dilution of f: 100,000 was 
positive. The venous blood pressure in the ante- 
cubital \ eins at the level of the sternomanubria! junc- 
tion was equivalent to 7.2 cm. of water on each side. 
Repeated sputum examinations for tubercle bacilli 
were negative. An electrocardiogram showed normal 
tracings. The temperature remained about 10(3 o F. 

The patient did not seem to have much pain. Her 
voice improved transiently following laryngoscopic 
examination. She was discharged and told to return, 
in four weeks for re-evaluation of her symptoms 

Second admission (two and a half months later). 
Following discharge the patient continued to have 
pain in the anterior chest and between the shoulder 
blades. She presented herself in the Out Patient 
Department about four weeks following discharge 
and was found to be fibrillating. An x-ray film of 
the chest showed no change from the previous 
examinations. During the next four or five weeks 
her condition gradually became worse, the pain in- 
creasing in severity. She had considerable cough, 
with dyspnea and occasional palpitation. The spu- 
tum was blood tinged. She had been given 1 gf. of 
digitalis every four hours for some weeks without 
apparent change. About one week before rc- 
adnussion a scheduled bronchoscopy was post- 
poned because she was fibrillating at a rate of HO, 
without noticeable dropped beats. She was given 
three doses of 2 cc. of Ccdilanid within t wentv-four 
hours and VA gr. of digitalis daily. Thereafter she 
continued to fibrillate, but at a rate of 100. Her 
condition otherwise remained essentially the same. 

Physical examination on admission showed the 
diaphragm to be high on the left. Resonance was 
diminished over the left upper lobe posteriorly. 
Coarse rhonchi were heard throughout the chest, 
with stridor. The heart was slightly enlarged. The 
apical first sound was rough. The heart was fibril- 
lating at a rate of S8, without a deficit. There was 
slight ankle edema. 

The temperature was 100°F., the pulse 88, and 
the respirations 25. An x-ray film of the chest (Fig. 
2) showed considerable fluid in the left pleural 
cavity. There was also density extending upward 
and outward from the hilus into the left upper lung 
field. The heart and mediastinum were displaced 
to the right. 
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The day after admission she was bronchoscoped. 
The left main bronchus was almost completely oc- 
cluded by a mass arising in the lateral and anterior 
walls, leaving a 1-mm. opening. The mass was 
slightly irregular and reddish. A biopsy from the 
lateral wall was followed by an immediate massive 
hemorrhage, and 1500 cc. of blood was lost before 



Figure 2. 


it could be stopped. The pulse and blood pressure 
became imperceptible, but returned with the cessa- 
tion of bleeding. She was given several transfusions 
and intravenous fluids. Examination following this 
episode showed dullness and flatness below the level 
of the sixth dorsal vertebra on the left posteriorly, 
with diminished breath sounds and many coarse 
tracheal bubbles throughout. The heart was fibril- 
lating at a rate of 140, with a pulse deficit of 20. 
Pathological examination of the specimen revealed 
no diagnostic abnormality. Three chest taps in 
the course of the next eighteen days yielded about 
700 cc. of bloody fluid. No micro-organisms, in- 
cluding acid-fast bacilli, or tumor cells could be 
found in the sediment. The fibrillation continued, 
the temperature ranged about 100°F., and she had 
considerable cough productive of a large amount of 
blood-streaked sputum. She went progressively 
down hill and on the twenty-first hospital day had 
sudden respiratory difficulty, accompanied by pro- 
fuse sweating. She died a few minutes later. 

Differential Diagnosis 

Dr. Paul Zamecnik: If we summarize all the 
apparently pertinent findings at the time of the first 
admission, we find that they point to the region of 


the arch of the aorta or to the left main-stem bron- 
chus. In the first place the patient complained of 
difficulty in speaking, and we note that she had 
paralysis of the left vocal cord, which is consistent 
with paralysis of the left recurrent laryngeal nene 
Then she had cough, and fullness in the right supra- 
clavicular region, and the neck veins were more dis- 
tended on the left than on the right. She had pain 
in the sternum and between the shoulder blades 
Finally, an x-ray film of the chest showed a rounded 
area of increased density in the anterior portion of 
the left upper lobe at the level of the second rib. 

I wonder if we may see the x-ray films. 

Dr. Miltord Schulz: These are the films made 
at the time of the first admission. You can see the 
indefinite area of increased density in the left upper 
chest. Whether that is infiltration or atelectasis, I 
do not know. The left leaf of the diaphragm appears 
to be elevated. Incidentally, the protocol did not 
mention it, but on fluoroscopy there was paradoxical 
motion. 

Dr. Zamecnik: But the diaphragm did move? 

Dr. Schulz: Yes. You can see a fair left main- 
stem bronchus on the oblique film. The impression 
was that the lesion had regressed, which I believe 
is partially due to technical difference in the films. 

These films made at the time of the last admission 
show a marked change; the area of density has 
greatly increased. 

Dr. Zamecnik: How about this area? 

Dr. Schulz: It looks like a mass in the left 
mediastinum. In. this film of the chest there is a 
large amount of fluid on the left side and a curiou' 
nodulation throughout the entire right lung fi™, 
not present previously. 

Dr. Zamecnik: Would you like to say anything 
more about these abnormalities? Do they look h c 
metastatic disease? 

Dr. Schulz: They could be due to metastatic 
disease, but there are several other possibilities. 

Dr. Zamecnik: In attempting to explain t e 
patient’s downhill course and the cause of her deat , 
let us focus our attention first on the most importan 
single piece of information available - the finding 4 
of the bronchoscopic examination. “The left mam 
bronchus was almost completely occluded by a» aS! 
arising in the lateral and anterior walls, leaving » 
1-mm. opening. The mass was slightly irregular an 

reddish.” 

If we eliminate aneurysm as a cause of t • 
woman’s difficulties, we can confine our attention 
tuberculosis and neoplastic diseases. The neg at1 ' 
Hinton reaction, the lack of hypertension, the a 
sence of an aortic diastolic murmur, the lac ' ° 
pulsation in the sternal notch, the inability o 
X-ray Department to find widening of th e aor 
and the unlikelihood that an aneurysm would p 
duce such a localized invasion of the anterior a , ^ 
lateral bronchial walls make aneurysm a rem 
possibility. 




Vo!. 230 No. 13 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


415 


The tuberculin test was found positive in 1 :100,000 
•'dilution. This reaction is interpreted as evidence 
L that a person harbors a tuberculous lesion somc- 
' where in the body, but it does not determine u hether 
*the lesion is active or healed. Certainly the x-ray 
> picture of the chest is not suggestive of tuberculosis, 

* unless it is a tuberculoma, which seems to be too 
rare a bird on which to pin a diagnosis in the face 
of data suggesting neoplastic disease. 

One may divide neoplastic diseases into two 
^ groups, benign and malignant. Among the benign 
tumors of the lung and mediastinum are: dermoid 
cyst, neurofibroma, lipoma, adenoma and chon- 
< drama. The first three arise in the mediastinum and 
t it is unlikely that they would invade a bronchus; 
.the last two might arise in a bronchus. All these 
, are relatively slowly growing tumors, which ordi- 
- nariiy produce pressure symptoms for months or 
years before becoming serious problems. The disease 
.under discussion, on the other hand, was a rapidly 
progressive one. The fever, anemia and pleural 
.effusion fit a little better with a malignant neoplasm 
.of the chest than they do with a benign lesion. 

. The malignant diseases of the chest include 
J lymphoma, carcinoma, sarcoma, teratoma and 
i metastatic carcinoma or sarcoma. The mass seen by 
.bronchoscopy appeared to arise near the left main- 
* stem bronchus. Primary carcinoma of the lung is a 
frequent disease, accounting for 5 to 10 per cent of all 
deaths from cancer. In about 75 per cent of the 
..cases, the original site is one of the main-stem 
„) bronchi. Except for the negative biopsy, therefore, 
,,the picture is a classic one for bronchiogenic car- 
cinoma. 

■ Metastatic carcinoma is, to be sure, an even com- 
moner disease, but the metastases are usually, al- 
ri though not always, found in the periphery of the 
' Un B> and are often multiple. Furthermore the site 
r „°f origin is usually the source of other signs and 
x tyroptoms of the disease, which are absent in this 
\ case - There is therefore no advantage in choosing 
{ static carcinoma over primary carcinoma, and 
, there are definite disadvantages in such a selection. 

* bymphoma is a great imitator, but the absence of 
^splenomegaly (the spleen is not mentioned in the 
j. ,st0 . i y)» of peripheral adenopathy and of a sym- 
metrical mediastinal enlargement deprives it of any 
( positive support. Teratoma is a rare disease that 
' ,s statistically unsound to diagnose, unless there is 
^ -ray evidence of bone or tooth formation within 

t-i t “ mor Primary sarcoma of the lung is 

««ivise rare. 

£ t L In ,? UInin ? r y» t-ben, the evidence is consistent with 
<k " c . diagnosis of bronchiogenic carcinoma of the left 
m a| n-stem bronchus, with mediastinal invasion 
[] pausing paralysis of the left recurrent laryngeal 
a . n d with pleural invasion. The cause of the 
. ‘° n can be explained in one of two ways. 
^ 0 ,rst » ,l may have been due to the strain imposed 
n ari aging heart by a severe anemia, or second, it 


may have been due to infiltration of the pericardium 
and cardiac musculature by neoplastic disease. 

Dr. Austin Brues: I saw this patient for the first 
time when she was in shock following the bronchos- 
copy. For obvious reasons, most of which Dr. 
/'amecnik has given, it seemed that the lesion was 
piobably a neoplasm and most likely carcinoma. 

bhe was referred to the X-ray Department for an 
opinion whether, when she was in better condition, 
sin might not get some x-ray therapy on the chance 
that this was a radiosensitive lesion. As I remember 
ir, the radiologist who was consulted made the 
so .sible observation that if this were tuberculosis.it 
would probably be the wrong thing to do. We there- 
fore made an effort to rule out tuberculosis and 
succeeded in doing so only by getting a considerable 
i umber of negative examinations for tubercle 
bacilli. 

Dr. Helen Pittman: I saw the patient in the Out 
°atient Department when she came in complaining 
^ shortness of breath and with a story of continued 
’ lood-spitting. I decided that all the signs added up 
a bronchial neoplasm and referred her for the 
bronchoscopy that nearly exsanguinated her. 

Clinical Diagnosis 

Carcinoma of lung. 

Dr. Zamecnik’s Diagnoses 

Carcinoma of lung, left main-stem bronchus, 
with extension to mediastinum and pleura. 

Auricular fibrillation due to anemia or metastatic 
carcinoma of pericardium or myocardium. 

Anatomical Diagnosis 

Epidermoid carcinoma of lung, left main bronchus, 
with metastases to mediastinal Jymph nodes, 
pleura, pericardium, right lung and liver. 

Patiiolocical Discussion- 

Dr. Benjamin Casrleman: The autopsy on this 
woman showed that the lesion seen through the 
bronchoscope was a carcinoma that had extended 
into the lung for quite a distance and had infiltrated 
the left side of the mediastinum, completely sur- 
rounding but not invading the ascending aorta, part 
of the arch, with its branches, and the superior vena 
cava. The left recurrent laryngeal nerve was deeply 
imbedded in the tumor. The tumor had also extended 
along the lymphatics of the pericardium. Many 
small neoplastic nodules were present on the visceral 
pericardium, and a few were found on the parietal 
layer. The pericardial cavity contained 500 cc. of 
bloody fluid, as Dr. Zamccnik suggested. The 
arrhythmia may have been due to the pericardial 
involvement; the myocardium was normal. There 
were metastases to the liver and to the right lung. 
The recent lesions on the right side observed in the 
last roentgenograms were lymphatic metastases. 
The tumor was epidermoid carcinoma. 
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One interesting point in the history was the hoarse- 
ness. If one can rule out aneurysm, as Dr. Zamecnik 
did, the most frequent cause of hoarseness associated 
with a mediastinal lesion is carcinoma, rather than 
the other types of malignant disease. Lymphoma, 
for instance, frequently surrounds the recurrent 
laryngeal nerve but rarely infiltrates sufficiently 'to 
produce hoarseness. Would you agree to that, Dr. Aub ? 

Dr. Aub: I have never observed hoarseness in a 
case of lymphoma. 

Dr. Edward B. Benedict: I have seen it once 
with tuberculosis. 


Dr. William Beckman: How do you account for 
the fact that the patient’s voice improved 
temporarily? 

Dr. Brues: I do not know that she ever fully 
recovered her voice. 

Was this a radiosensitive tumor? 

Dr. Castleman : The epidermoid carcinomas re- 
spond moderately well — not so well as the oat-cell 
carcinomas, but much better than the adeno- 
carcinomas. 

Dr. Zamecnik: Was the phrenic nerve involved? 

Dr. Castleman: No. 
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CARTHAGO HELEN DA EST 
” he.v Joshua blew his trumpets before Jericho, 
according to a source of information usually con- 
sidered reliable, the walls came tumbling down. 
TVoy went up in flames after the fifth column of the 
Greeks had penetrated its inner defenses. Nineveh 
and Tyre became one with the pomp of yesterday, 
an d the merciful jungle has crept in to cover the 
bones of many an ancient city. After the second 
Punic War, when Hannibal had finally been driven 
from Italy, the elder Cato had only one ending for 
bis speeches: Carthago delenda est — Carthage must 
be destroyed; and eventually that city, which had 
threatened the security of Rome, was erased from 
the map so thoroughly that corn could be planted 
0vcr its ruins. 


History repeats itself. Germany, for a century 
the scourge of Middle Europe, had prepared herself 
and had every intention of waging a destructive 
warfare on her European neighbors, if not on all the 
world that resisted her. Warsaw was destroyed. 
Rotterdam was laid waste in cold cruelty, after its 
surrender; the same would have happened to the 
cities of England if Goering had not overestimated 
the power of the Lujtzcafe . 

After years of desperate heroism the tide has 
turned, and it is the nations allied against Germany 
that have the mounting air power to destroy the 
cities of that rebellious nation. Berlin is being laid 
waste, and the job will be carried through to the 
finish. A moral question is now being raised, and 
many shocked persons, here and in England, are 
crying out against the violence and the merciless- 
ness of this growing counterattack. We must not 
put ourselves in the category of those who make war 
on civilian populations, they say, and vengeance 
belongs to the Lord. (There is an equally applicable 
aphorism that those who live by the sword must 
perish by the sword.) That able commentator, Ray- 
mond Gram Swing, has taken occasion to answer 
these horror-stricken protestants: in the destruc- 
tion of Berlin we are not primarily making war on 
her civilian population, on her women and children, 
but we are seeking to destroy Germany’s power to 
make war against the world. 

These pacifistic peacemakers are not the only 
ones who have feelings of guilt over the course the 
war has taken; millions of us have feelings of 
remorse. But they are not concerned with the 
destruction of Berlin; they are over our failure in 
the past to have taken the obvious steps necessary 
to prevent this war from breaking out at all. They 
are because we failed to prevent Japan from taking 
Manchukuo; because we failed to protect Ethiopia 
from Mussolini; because we failed to save Czecho- 
slovakia from Hitler in 1958. These arc the mis- 
deeds that we should repent — to have failed then 
to use force in order to prevent this violence now, 

CONTROL OF CANCER 

Massachusetts has always been a pioneer in 
public-health matters, and through the" efforts of 
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seventeen years, ably assisted by the medical 
profession of the Commonwealth, as well as by the 
Committee on Cancer of the Massachusetts Medical 
Society, which was appointed in 1917, the adjusted 
mortality rate for women from this disease in 
Massachusetts has shown a distinct drop, which is 
not the case throughout the country. 

The program of the Department of Public Health 
consists of educational campaigns, a pathological 
'diagnostic service, research work, cancer clinics 
and the maintenance of two hospitals adequately 
staffed and prepared to treat the disease by ail 
known modern methods. 

The federal government is also interested in the 
control of the disease. The United States Public 
Health Service is co-ordinating the activities of the 
various cancer programs in the country and, in addi- 
tion, supplies radium to certain hospitals and con- 
ducts extensive research work in the National 
Cancer Institute at Bethesda, Maryland. 

The American College of Surgeons has devoted 
much effort in stimulating the establishment of 
cancer clinics, in surveying and improving existing 
^cancer clinics and in preparing uniform records. It 
»as established a minimum standard for the conduct 
*of these clinics, which are modeled after those in- 
augurated in Massachusetts. 

The American Society for the Control of Cancer, 
established thirty years ago, has been a leader in the 
campaign against this disease. It is active instates 
not having an adequate cancer program, and in cer- 
tain other states it supplements the work of public- 
health or other organizations carrying on a campaign 
for the control of the disease. 

The sinister nature of cancer in its late stages is 
everywhere recognized, but much still remains to be 
done to convince the general public that periodic ex- 
aminations by a physician comprise one of the most 
useful methods for the control of cancer. The present 
war provides no excuse for lessening the anti-cancer 
fight, and it is to be hoped that members of the 
medical profession will continue to educate their 
patients and the public at large concerning the value 
of the early recognition of suspicious symptoms by 
means of regular physical examinations. Further- 
more, this effort should be redoubled during April, 
which has been designated “Cancer- Control 
Month” by a proclamation of the President. 


MEDICAL EPONYM 


Grawitz Tumor 

“Die Entstehung von Nierentumoren aus Neben- 
nierengewebe [The Origin of Renal Tumors from 
Adrenal Tissue]” is the title of a paper read by Paul 
Grawitz (1850-1921), then assistant in the Patho- 
logical Institute in Berlin, on April 17, 1884, at the 
Thirteenth Congress of the Deutsche Gesellschaft 
fur Chirurgie. This paper was published in the 
Archiv fur klinisclie Chirurgie (30:824-834, 1884). 
A portion of the translation follows: 

I shall try to show that such fetal anomalies not only 
occur, but do so with a frequency that exactly corresponds 
with the frequency of accessory strumas; then I shall ex- 
plain the location of the strumas from the location of this 
:,CTt of sopeTTiumetaty bits, of adrenal tissue; then, from 
the microscopic appearance controvert . the assumption 
that the urinary tubules can be the matrix of the tumors; 
and finally, demonstrate the correspondence of these 
strumas with such growths, which quite evidently have 
originated from the adrenal glands. 

R. W. B. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATH 

STONE — Ralph E. Stone, M.D., of Beverly, died March 
22. He was in his sixty-seventh year. . ,. , 

Dr. Stone received his degree from Harvard M cd ' c 
School in 1903. He was a member of the staffs of the Bever ) 
Hospital, the Cable Memorial Hospital, Ipswich, .and 
North Shore Babies Hospital, Salem, and was consu » 
physician for the New England Industrial School lor 
Deaf. He was a member of the Massachusetts Me , 
Society, the American Medical Association, the Nation 
Tuberculosis Association, the Beverly Chamber of Comnicr 
and the Harvard Club of the North Shore. 

His widow survives. 


CORRESPONDENCE 

THE MUSE AND BOOK REVIEWS 

To the Editor: The following seems apropos: 

Let’s have done with anonymity — 

Book Reviewer, sign your name! 

Naught writ of honest scrutiny,. 

Can enkindle mutual shame. 

For if your stuff is worthy to be 
called first rate, ’tis felt, 

At least an author should be shown 
just how your name is spelt. 

No; don’t steal up behind a man 
who dares his toil undim; 

For praise or blame, oblivion, fame, 

Stand up in front of him! 

Albfrt Evans 

416 Marlboro Street , 

Boston 
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PERFORATION OF THE ILEUM FOLLOWING LATE ILEOSTOMY 
FOR ULCERATIVE COLITIS* 

John H. Crandon, Thomas D. Kinney, M.D.4 and Irving J. Walker, M.D.§ 

BOSTON 


T HE treatment of intractable, chronic, non- 
specific ulcerative colitis by surgery in the 
form of ileostomy has been advocated in recent 
years by many surgeons as a means of arresting the 
disease. McKittrick and Miller, 1 Lahey, 2 Cave, 3 
Jones 4 and others have reported marked success 
with this operation, but each has been careful to 
point out that when employed in the terminal stages, 
ileostomy is accompanied by an extremely high 
mortality rate. The present paper is a report of 2 
cases illustrating a hitherto undescribed complica- 
tion of late ileostomy for ulcerative colitis. 

Both cases presented are similar in that death was 
due to generalized peritonitis following perforation 
of an ulcerative lesion of the ileum. In each case 
the perforation occurred above the site of ileostomy, 
the points of perforation being 15 and 6 cm., re- 
spectively, above the ileostomy openings. Grossly, 
the terminal ileum in each case showed a diffuse 
ulcerative process similar to that seen in the colon. 
"The ulcers in the ileum were sharply demarcated 
and varied in size and shape, and the intervening 
mucosa was swollen. Microscopically, the mucosa 
was absent or necrotic, and there was edema and 
thickening of the sub mucosa, together with marked 
polymorphonuclear leukocytic and lymphocytic 
infiltration of the submucosa and of the mucosa at 
the ulcer edge. In the deep ulcers there was similar 
leukocytic infiltration of the muscularis. The patho- 
logic findings, in other words, were identical with 
those found in the colon in chronic ulcerative colitis. 

because of the frequency with which the disease 
process extends into the terminal ileum in the later 
ttages of the disease, the question arises whether 
m the present cases the disease process did not exist 
m the ileum above the site elected for enterostomy 
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at the time of operation. This question is reasonable 
because in each case ileostomy was performed close 
to the ileocecal valve. Certainly the perforations 
were not related directly to the ileostomies, since 
these patients lived seven weeks and eight and a 
half weeks, respectively, after operation. 

Supportive evidence that disease existed proximal 
to the site of ileostomy before operation in each of 
these patients was the early postoperative course, 
for the ileostomy drainage never became solid but 
remained liquid and profuse. This was in marked 
contrast to the early postoperative course of other 
treated patients who survived, for in these cases the 
drainage began to solidify by the end of the second 
postoperative week. In addition, in Case 2, old 
healed ulcers were found in the terminal ileum above 
the ileostomy at autopsy. 

Extension of nonspecific ulceration of the terminal 
ileum in patients suffering from chronic ulcerative 
colitis is fairly well known but has not received 
sufficient emphasis. In order to determine the fre- 
quency of this lesion in the ileum, 16,500 consecu- 
tive autopsies from the files of the Mallory Institute 
of Pathology, Boston City Hospital, were reviewed. 
Including the present cases, there were 44 cases 
in which chronic ulcerative colitis was considered to 
be the primary cause of death. In 17 of these, or 
39 per cent, there was involvement of the small in- 
testine. In the majority of cases the ulcerative 
process was confined to the terminal ileum — that 
is, to the lower 30 cm. of the ileum. In 3 cases, 
however, the ulcers extended throughout the lower 
third of the ileum. The incidence of perforation was 
striking. There was perforation of the colon in 7 
cases (16 per cent), whereas perforation occurred 
in lesions of the small intestine in the 2 operative 
cases described and in 2 other cases in which fistulas 
developed from ulcers in the terminal ileum and 
jejunum. In other words, the incidence of perfora- 
tive lesions of the small bowel in cases in which there 
was ulcerative ileitis was 24 per cent, or one and a 
half times greater than the incidence of perforative 
lesions of the large bowel. 
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It is evident from a study of this material that the 
danger of perforation in the terminal ileum is always 
present in cases of severe ulcerative colitis in which 
surgery is delayed. To reduce the danger of this 
complication it seems wise always to do an ileostomy 
at least 90 cm. above the ileocecal valve and to 
avoid operative procedures on the terminal ileum. 
If a low ileostomy has been carried out and the fecal 
discharge remains loose and profuse, the possibility 
of ulceration of the terminal ileum above the ile- 
ostomy should always be kept in mind so that if 
acute abdominal symptoms develop, operative in- 
tervention can be immediately instituted. It should 
be possible in selected cases to visualize the terminal 
ileum before operation by barium and so to antici- 
pate this complication. 

Case Reports 

Case 1. F. W. (B.C.H. 772,645), a 50-ycar-old, married 
man, was admitted to the medical service on January 8, 1935, 
complaining of rectal bleeding and frequent bowel movements. 
Three weeks before entry he began to have two to six bowel 
movements each day. The stools were loose and contained 
moderate amounts of bright-red blood. He was treated by 
his family physician with relief of symptoms, for 10 days. 
Three days before coming to the hospital, however, the symp- 
toms returned in their original intensity and, in addition, 
there occurred griping pains in the lower abdomen. On 
the day of entry, the patient felt weak and fainted twice. 
He had lost approximately 20 pounds during the previous 
2 months. He gave a history of rheumatic fever associated 
with ulcers of the rectum and frequent loose, bloody stools 
6 years prior to entry. 

On admission the temperature was 100.2°F., the pulse 
94, the respirations 22, and the blood pressure 120/80. The 
patient appeared to be fairly well nourished and of normal 
development. There was slight generalized abdominal spasm. 
On rectal examination there was marked spasm of the sphinc- 
ter and there was blood on the examining glove, but no masses 
or ulcers were palpated. The remainder of the physical 
examination was negative. 

The patient was treated on the medical service for 23 days 
without success. During that time the temperature fluctuated 
between 99 and 103°F. and the diarrhea became severer. 
While the patient was on this service, large punched-out 
ulcers on the rectal wall were demonstrated by sigmoidoscopy 
on two occasions. Two barium enemas were interpreted as 
showing marked spasm of the sigmoid, with diminished 
haustral markings and multiple irregularities of the trans- 
verse and sigmoid colon. In addition, there was a constant 
filling defect of the cecum. 

On the 23rd hospital day, the patient was transferred to 
the Fifth Surgical Service for ileostomy. This was performed 
under spinal anesthesia on the day of transfer. At operation, 
the cecum and colon were found to be thickened and hyper- 
emic. The external appearance of the terminal ileum was 
not noteworthy. A loop ileostomy was performed approxi- 
mately 7 cm. proximal to the ileocecal valve. The patient 
withstood the operation well. During the next S days he 
continued to have diarrhea and began to suffer from crampy 
abdominal pains and vomiting. On the 5th postoperative 
day, the loop of the ileum was opened. Vomiting continued 
and the blood chlorides became depleted. This was corrected 
by administering intravenously large amounts of normal 
saline solution. The vomiting gradually decreased and the 
temperature gradually returned to normal, so that by the 
34th postoperative day it was believed that the patient was 
definitely improved; however, the ileostomy discharge con- 
tinued to be loose and the patient had occasional bloody 
movements by rectum. 

On the 56tn postoperative day, the patient again began to 
suffer from severe abdominal cramps and vomiting. His 
condition became progressively worse, and he died on the 60th 
postoperative day. 

Laboratory studies during the hospital stay showed the 
red-cell count to be 3,000,000 and the hemoglobin 60 per 


cent. The white-cell count varied between 10,10 
16,700, with 70 per cent neutrophils, 17 per cent lymphi 
2 per cent monocytes and 1 per cent basophils. The 
cell morphology was not remarkable. Repeated uri 
aminations showed traces of albumin and many whit 
and two specimens contained red cells. A blood Kal 
was negative. The skin reactions to 1:10,000, 1:10C 
1:100 dilutions of tuberculin were negative. Aggluti 
tests against typhoid, paratyphoid and Brucella org 
were negative. Two blood cultures showed no growth 
stools were always guaiac positive, and microscopic ex 
tion revealed no ova or parasites. Repeated cultures 
stools were negative for pathogenic organisms. A 
of a rectal ulcer showed chronic inflammation. 

Autopsy (35-202). At autopsy the body was tha 
poorly nourished man. In the right lower quadrant, 
level of the, anterosuperior spine of the ileum, v?e 
openings in the anterior abdominal wall, each 3 cm. 
ameter and each containing an open end of ileum. Th 
out the peritoneal cavity 8 00 cc. of thick, bright 
foul-smelling, purulent matter was found. Many lc 
small intestine were matted together by fibrin, and ii 
tion, other loops of small bowel were adherent to the £ 
ing and descending colon and to the bladder and r 
The small intestine was moderately distended. T 
five centimeters above the ileocecal valve and 15. cm. 
the ileostomy wounds were two round perforations 
wall of the ileum, each approximately 1 cm. in du 
Beginning at a point 60 cm. above the ileocecal val 
extending throughout the entire colon and rectum, the 
marked ulceration of the mucosa of the bowel. The 
varied in size, were clearly defined and irregular in 
and had ragged, gray-black bases. In many areas the i 
had been undermined, leaving bands of mucosa t 
attachment to underlying tissue. In some areas the 
were confluent so that the bowel wall was denuded of i 
for a distance of 7 to 10 cm. The ulceration appearei 
of equal severity throughout the colon, but at the 
of perforation in the ileum it was especially severe. 

Sections of the ileum showed the serosa to be p: 
covered by an exudate consisting chiefly of fibrin am 
morphonuclear leukocytes. The mucosa was ulc 
and this process extended into the muscularis. The i 
and the muscularis were diffusely infiltrated by plasn 
and lymphocytes. Sections of the colon showed ex 
ulceration of the mucosa and muscularis, with i 
plasma-cell and lymphocytic infiltration. 

Cultures of ulcers in the ileum and from the pci 
cavity showed Escherichia coli, alpha-hemolytic an 
hemolytic streptococci and Proteus vulgaris. Type o 
mococcus was cultured from the heart’s blood. 

In addition to the lesions described, the patient wai 
to have bronchopneumonia of both lower lobes ar 
monary congestion and edema. . 

The anatomic diagnoses were ulcerative colitis, ulc 
ileitis with perforation, generalized peritonitis, bi 
pneumonia, and pulmonary congestion and edema. 

Case 2. H. S. (B.C.H. 987,922), a 44-year-old, i 
woman, was admitted to the medical service on J' 
1940, complaining of bloody diarrhea of 10 months dv 
She stated that she had had from fifteen to twenty 
every twenty-four hours, and that the stools had mv 
contained bright blood and occasionally mucus. In ? c 
she suffered from crampy pains in the umbilical regio 
estimated that she had lost 20 pounds in weight dun 
course of her illness. 

Physical .examination on admission revealed a nc 
developed, poorly nourished, excitable woman who gi 
appearance of being chronically ill. The temperate 
100°F., the pulse 100, the respirations 16, and the 
pressure 125/85. The left eardrum was perforated, 
was a short systolic precordial murmur. There was 
laceration of the cervix. 

The patient was placed on a high-vitamin, low- 
diet, supplemented by various Vitamin preparations, 
goric, bismuth subcarbonate and belladonna were give 
a moderate decrease in the diarrhea. Proctoscopy 
multiple undermined ulcer craters with dirty-gray 
which bled easily. Scrapings from the craters were n 
for amebas. The patient was given sulfathiazole, 
improvement, and because she developed toxic syo 
this drug was discontinued. Since all efforts to con 
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diarrhea were unsuccessful and the patient was obviously 
failing, she was transferred to the Fifth Surgical Service on 
the 59th day for ileostomy. At the time of transfer there 
was a foul, purulent vaginal discharge from a rectovaginal 
fistula. 

' Ileostomy was performed on the day of transfer under 
intravenous Pentothal Sodium anesthesia. The terminal 
“ ifeum was divided 15 cm. from the ileocecal valve, and the 
■ distal end was brought through a separate stab wound in the 
McBurncy area. At that time the serosal surface of the ter- 
1 ninal ileum appeared normal. 

The patient’s postoperative condition was poor. The tem- 
perature was 102.4°F., the pulse 120, and the respirations 
22, There was a persistent, jsrofuse discharge from the 
ileostomy wound., Large quantities of normal salme solu- 
tion were administered intravenously, and fourteen blood 

* transfusions^ were given in an effort to maintain the total 
serum protein and hemoglobin, which averaged 4.5 gm. and 

' w per cent, respectively. 

Two weeks postoperatively, the patient developed severe, 

* cramplike abdominal pains and began to vomit. The ileos- 
tomy drainage temporarily ceased. She was placed on YVan- 

1 gensteen drainage and responded well, so that in 2 days all 
1 of obstruction had disappeared. Starting with the 4th 
postoperative week, her appetite became progressively 
poorer and it was necessary at times to resort to forcible 
feeding through an inlying Levine tube. Large doses of 
[ Mamme chloride and ascorbic acid were given daily. 

' _ During the 6th postoperative week, the patient developed 

signs of acute pericarditis, and this diagnosis was confirmed 
v *-ray. Purulent material was obtained on aspiration of 
the pericardium, and on culture 
1 aureus, fusiform bacilli and 
f tsmed. Pericardiostomy was 
patient remained in shock for 
( ki' C treatment, which includ 

oiood. At that time she also developed a panophthalmitis 
ot the right eye. During the following 6 days the patient 
recovered from shock. The pericardial cavity was irrigated 
f regularly. On the afternoon of the 6th day following peri- 
’ ” rdl ostOmy, the 49th day following ileostomy, she suddenly 
p complained of pain in the right lower quadrant of the ab- 
» uoraen. Examination of this area showed tenderness and 
"Pasm. The pulse and respirations rose rapidly, the patient’s 

< c °namon generally deteriorated, and Ehe died 12 hours later 

* . (40-828). At autopsy the body was that of an 

. n. ’ ^ There was a recent open operative wound 

aivwik heart measuring II by 4 cm. Portions of the 5th 

* d . " nbs had been removed, leaving a window 4 by 4 cm., 

P«'ng directly into the pericardial cavity. There was a 

ibi.* e “ 8car °f t ^ lc fight rectus muscle, as well as a healed 

* in tli 1 8Car on l h e n?bt. There was a patent ileostomy 

* th* ^dline. When the peritoneal cavity was examined, 
> a k r ,J >,:J t ni V fn wa8 adherent to the ileum at a point 6 cm. 

' ; n t e the ileostomy wound. A small perforation was found 
f Wa 4 h e ileum at that point, and the serosal surfaces 

l if)n Cov . er , etl with thick, fibropurulent exudate. There was 

< and ?‘. c f° u dy fluid flecked with fibrin in the lower abdomen 

i' i s ’ Staph, aureus and alpha-hemolytic streptococci 

cultured from this fluid. There were no further ad- 


hesions, either old or recent, in the peritoneal cavity. The 
distal stump of the ileostomy was well healed and was 8 cm. 
above the ileocecal valve. 

The esophagus, stomach, duodenum, jejunum and proximal 
portion of the ileum were normal. Beginning at a point 15 
cm. above the ileostomy were a senes of approximately 
fifteen small ulcerated areas in the mucosa. These mucosal 
lesions had an irregular, punched-out appearance, and each 
measured approximately 4 mm. in circumference. There 
were a few dense white scars that apparently represented 
healed ulcers. One of the active ulcers had perforated as 
:i — j .i — ... :i„ — .-t.- u^. 0st0rn y contained 

icd. 

■ areas from which 

ucosa at the edge 

of the ulcers and the muscularis underlying the base of tne 
ulcer were infiltrated by lymphocytes and plasma cells. 

Ulcerations were found in the ascending colon and rectum. 
The ulcers in the rectum were large and tended to coalesce 
so that large areas were denuded of mucosa, leaving the 
muscularis bare. Sections showed necrosis and sloughing 
of the mucosa. There was marked infiltration of the remain- 
ing mucosa by lymphocytes and plasma cells. These lesions 
were much severer than those seen in the ileum. Eseh. eoh 
and Pseudomonas aeruginosa were cultured from these ulcers. 
The rectum and vagina were adherent in places, and there 
were two email fistulas between these organs. 

The epicardial and parietal pericardial surfaces nere 

smooth • o adhesions 

or gross ■ thickening 

of the ■ tion tissue, 

togethc ■ ■ and a few 

bacteria. 

In addition to the above lesions there was moderate 
atelectasis and a slight amount of bronchopneumonia in the 
right lower lobe. 

The anatomical diagnoses were ulcerative colitis, ulcerative 
ileitis with perforation, peritonitis, purulent pericarditis 
(healing), pyohemothorax (left), atelectasis (left lower lobe), 
bronchopneumonia (left lower lobe) and rectovaginal fistulas 

Summary 

Two cases are described in which perforation of 
the ileum above the site of ileostomy’ with resulting 
peritonitis occurred following operation. 

It is suggested that, in cases of prolonged severe 
ulcerative colitis, ileostomy, if indicated, be per- 
formed at least 90 cm. above the ileocecal valve. 
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heart, arrhythmias and electrocardiographic abnor- 
malities, constitute a clinical picture that may appear 
indistinguishable from that of acute myocardial 
infarction. In order to make the correct diagnosis it 
is necessary to realize that the two conditions may 
resemble each other closely and then to consider cer- 
tain of the features in detail. The differential diag- 
nosis may be difficult. In 4 of the 5 cases described 
above a diagnosis of cardiac infarction was at first 
actually made or seriously considered, and in 3 of 
these 4 cases it was possible to discard the diagnosis 
of infarction only after careful observation. The fol- 
lowing points have been found useful in differenti- 
ating acute pericarditis from acute myocardial 
infarction. 

Pain. The distinguishing feature is accentuation 
of the pain by bodily movements, cough and inspira- 
tion. It is important to elicit the fact that charac- 
teristically the aggravation of the pain on exertion 
is not due to effort but to certain movements, such as 
turning over in bed. The aggravation of the pain by 
motion, cough and inspiration is present from the 
very outset in pericarditis, whereas when it occurs 
in myocardial infarction it is usually first noted 
twenty-four or forty-eight hours or more after the 
onset of the pain, and probably indicates that the 
infarct has extended to the pericardium or that some 
complication has arisen. 

Dyspnea. Although dyspnea may be associated 
with pulmonary congestion, in most cases it can be 
ascertained that it is consequent to rapid, shallow 
breathing due to pain that interferes with the 
respiratory movements. 

Pericardial friction rub. In most cases of myo- 
cardial infarction a friction rub is never heard; when 
present, it is rarely heard in the first twenty-four 
hours, is usually localized, and lasts only a short 
time. In acute pericarditis, on the other hand, the 
rub is heard within one to a few hours after the onset 
of pain, tends to be very loud, is audible over the 
entire precordial area, and is constantly present for 
'days or for even one or two weeks. 

Pleural involvement. Pleural involvement was 
demonstrated in 4 of the 5 cases of pericarditis by the 
presence of a pleural friction rub or by thickening of 
the pleura and a small collection of pleural fluid on 
x-ray examination. The fifth patient was not studied 
by x-ray. 

Cardiac dilatation. The heart dilates in some cases 
of acute pericarditis 2 to a degree that exceeds that 
seen in myocardial infarction; nevertheless, myo- 
cardial failure does not occur in acute pericarditis. 
The only reliable method of detecting acute dilata- 
tion in these cases is teleroentgenography. 

Abnormal ventricular pulsations. In 75 per cent of 
the cases of myocardial infarction a localized area of 
diminished, absent or reversed ventricular pulsa- 
tions is found on careful fluoroscopic observation. 8- ’ 
No such abnormalities of ventricular pulsation were 
demonstrable in these cases of pericarditis. 


Electrocardiograms . Characteristic electrocardio- 
graphic patterns occur in acute pericarditis and acute 
myocardial infarction; they are readily differentiated 
in spite of certain similarities. The pattern in acute 
pericarditis is sufficiently distinctive to permit the 
diagnosis to be made even in the absence of a peri- 
cardial friction rub. Elevation of the RS-T segment 
is not accompanied by reciprocal depressions, the 
ascending limb of the T wave is straight or concave 
upward or the T wave is dome-shaped, significant 
QRS patterns do not occur, and the evolution of the 
entire pattern with reversion to normal takes place in 
a matter of weeks. 1 To avoid overlooking the pat- 
tern of infarction, however, an electrocardiogram 
should be obtained as early as possible, and be fre- 
quently repeated until the diagnosis is established 
beyond any doubt. Multiple chest leads should 
be used. 

Fever. When temperature elevation occurs in 
pericarditis, it may be noted at the very onset of the 
attack. It may reach a higher level and last much 
longer than is usual in cases of acute myocardial 
infarction. 

Pulse rate. The slowness of the heart rate may be 
striking in pericarditis; the average heart rate is 
slower than it is in cases of myocardial infarction. 

White-cell count. Leukocytosis may be much 
greater and may last much longer in pericarditis than 
in infarction. 

Age incidence. The ages of the above patients with 
pericarditis were thirty, twenty-nine, thirty-two, 
forty-one and sixty-eight years, respectively, a lower 
average than one would expect in myocardial infarc- 
tion. 

Manifestations of infection. Chilliness, chills, a 
“grippy” feeling and actual respiratory infection 
were more numerous in this series than they are m 
cases of infarction. 

Discussion 

The importance of not mistaking acute pericarditis 
for acute myocardial infarction needs little comment. 
The serious prognosis in the latter disease, the long 
period of incapacity and the frequent necessity ot 
radically altering the patient’s life contrast strikingly 
with the excellent prognosis and the expectancy ° 
unrestricted activity in the former. In the one dis- 
order there is always present the anxiety of some 
untoward event; in the other one can look into the 
future with confidence, even though recurrences o 
pericarditis occur in some cases. 2 

This problem in differential diagnosis has not been 
generally appreciated because of the belief that pen 
carditis usually or always occurs in association wit 
rheumatic fever, tuberculosis, pneumonia, septic 
infections and cardiac infarction. The evidence war- 
rants the assertion that in the cases here reporte 
rheumatic fever, tuberculosis, septic infection an 
myocardial infarction can be excluded as etiolog! 
factors. In Case 1 pericarditis complicated recovery 
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from primary atypical pneumonia; in Cases 2 and 3 
it appeared without any previous illness or symptoms 
of infection, although pharyngeal injection was found 
in Case'2, and in Case 5 it occurred in an elderly man 
with chronic bronchial asthma. An unusual aspect in 
Case 4 was the coincidental presence of angina 
pectoris. 

It is probable that the pericarditis in the cases 
here described was infectious in origin, although not 
of uniform etiology. With the onset of pericarditis 
in Case 4, manifestations of infection — that is, a 
“grippy” feeling, chili, a high white-cell count and 
marked febrile reaction — were prominent. Four or 
five attacks of pericarditis occurred during a seven- 
month period, illustrating, as did Case 2, the predis- 
position to recurrences. A benign, nonsuppurative, 
inflammatory pericarditis may apparently occur 
under various circumstances, unassociated with the 
commonly recognized causative factors. It may fol- 
low tonsillectomy. It has been reported following 
operative procedures 8,9 and has been observed in 
epidemic form. 10 Occurring as a postoperative com- 
plication and associated with a grayish pallor, a 
rapid, weak pulse and a drop in blood pressure, it 
may be erroneously diagnosed as pulmonary embo- 
lism or myocardial infarction. 9 

Barnes and Burchell 1 express the opinion that the 
correct diagnosis depends chiefly on the correct 
Interpretation of- the electrocardiographic changes, 
which they describe in detail. They do, however, 
consider the age incidence, the relation of the pain to 
inspiration and the marked cardiac dilatation as 
helpful in making the correct diagnosis. These, as 


well as the other manifestations discussed above, 
should establish the diagnosis on a firm basis. 

Summary 

Five cases of acute nonsuppurative pericarditis 
are reported in which the clinical picture strikingly 
simulated that of acute myocardial infarction. The 
latter diagnosis was at first erroneously made in 4 of 
them. 

It is important to make the correct diagnosis, since 
in pericarditis prolonged and careful treatment is 
not necessary and the prognosis is excellent, in con- 
trast with the seriousness of myocardial infarction. 

The differential diagnosis is discussed and shown to 
be based on meticulous consideration of clinical, 
laboratory, electrocardiographic, teleroentgenograph- 
ic and fluoroscopic data. 

270 Commonwealth Avenue 
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Alloxan Diabetes 


T'HERE are now three methods by which diabetes 
can be caused experimentally: the removal of 
the pancreas, discovered by von Mering and Min- 
kowski; repeated injections of anterior pituitary 
extract, finally accomplished by Young but based 
on the work of Houssay,' Evans and others; and the 
injection of a chemical — namely, alloxan. In the 
April 17, 1943, issue of the Lancet , Dunn, Sheehan 
and McLctchie 1 in Glasgow described how they had 
produced a selective necrosis of the islands of Langcr- 
nans of the pancreas in rabbits by injection with 
alloxan. Within a few weeks this paper was followed 
by others from groups from Chicago, Boston and 


Ptofc**of of medicine, ementui; Hirvard Medical School: 
dl{w V«. Oeorge F. Uniter Clinic, New England D«acoa«»t 


Glasgow, in which it was shown, as might be ex- 
pected, that if the animals were kept alive, diabetes 
developed as a result of the necrosis of the islet tissue. 

Chemically alloxan is the urcidc of mesoxalic acid, and as a 
result of its four carbonyl groups it is chemically a very active 
substance. Structurally it is cbssly related to the purines, 
particularly to uricacLL It may act cither as a strong reducing 
agent or as' an oxidizing agent. Its activity as an oxidizing 
agent is probably directly related to its ability to act as a 
hydrogen acceptor. As a hydrogen acceptor its affinity for 
the sulfhydryl groups may be of particular biologic signifi- 
cance.* Lehmann* found that alloxan inhibits the conversion, 
of the Cori ester to the Robison ester jind in higher concentra- 
tions the formation of the Cori ester itself. # 

Alloxan is readily soluble in watcr,_ forming a slightly acid 
solution. It is relatively stable only in acid solution. Labes 
and Krcis burger 1 suggest that the mild alkalinity of the blood 
and tissues is probably sufficient to cause^ decomposition of 
any free alloxan almost immediately unless it enters into some 
other reaction. Through reduction it becomes alloxantin, 
whereas through oxidation it changes to parabanic acid. 
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Alloxan is easily obtained from the oxidation of uric acid 
with nitric acid. Its relation to the role of uric acid in the 
body is, therefore, of possible significance. Uric acid in the 
human body originates exogenously in nucleoprotein Jn the 
food and therefore varies in amount according to the diet, but 
also originates endogenously. Uric acid eliminated in human 
urine amounts to 0.4 to 1.0 gro. daily, as compared with 20 to 
33 gm. of the more highly oxidized urea. The excretion of uric 
acid is known to increase with muscle exercise. Muscle is not 
only the greatest consumer of sugar but is also the chief source 
of endogenous uric acid. 

The deep significance of the production of dia- 
betes by a chemical lies first in the simplicity and 
sureness of the method. Previous methods required 
technical skill or considerable time and labor. 
Furthermore, by pancreatectomy or by injections of 
mixed anterior pituitary extracts, other tissues than 
the insulin-producing islands were involved. More- 
over, the use of the rabbit and rat affords animals 
easily available and suitable for research, thus open- 
ing up avenues for investigation of diabetes that were 
previously unavailable. The importance of the dis- 
covery merits a more detailed summary of these 
studies* 

In 1937, Jacobs 4 found that alloxan produced fatal 
hypoglycemia when injected intravenously into rab- 
bits. Microscopic studies of the pancreas were not 
made. Recently in studies on the crush syndrome 
and mismatched blood transfusions Dunn experi- 
mented with injections of uric acid, which he had 
previously observed caused a selective lesion in the 
distal convoluted tubules and collecting tubules and 
other allied substances. He noted that alloxan gave 
promising results but that the animals died within 
thefirstday or so withsymptoms not referable to renal 
disease, and it was in the course of these investigations 
that a lesion was found in the islands of Langerhans. 

In a protocol of one of the rabbits three doses of 
alloxan were given intravenously in half an hour, 
each dose amounting to 100 mg. per kilogram of 
body weight in a 2 per cent solution of distilled 
water. The next morning the rabbit was in a feeble 
state, and later it was comatose, with slow, feeble 
breathing. The rectal temperature, normally 102 
to 103°F., was below 93°F. The animal was 
chloroformed and an autopsy performed twenty- 
eight hours after the beginning of the experiment; 
the blood urea was 101 mg. per 100 cc., but the blood 
sugar was’only 59 mg. compared with a normal of 
100 to 140 mg. -The kidneys showed an early tubular 
nephritis. Ho changes in other organs were noted 
save in the pancreas. Dunn, Sheehan and McLetchie 
describe these as follows: 

The acinar tissue appeared normal; some eosinophil casts 
were present in ducts. The islets of Langerhans were all 

♦Brief mention should be made of another chemical, styryl-quinoline No. 
90, of which the full name is 2 (*-acetylamino-styryI) 6-dimethyI-amino- 
quinoline methochionde. According to Dunn, Sheehan and McLetchie 
this substance, prepared bv Cohen and Ellingw orth, n hen tested by Brow fl- 
ing and Gulbransen was found to have curative properties for infections 
with Trypanosoma t burn, but was inapplicable because it sometimes 
caused acute nephritis. In a subsequent study of this nephritis in rabbits, 
Sheehan observed that the animals Jay prone with the bind legs stretched 
and the head tilted upw ard, with rapid respirations The blood examination 
revealed a rise of blood sugar as high as 500 mg. per 100 cc. and the animals 
died in twelve to eighteen hours. Histologic examination showed a necrosis 
of the islands of Langerhans. No distinctive lesions were found in any 
other organs save the Udneys. 


abnormal; in most of them there was complete necrosis of 
the central cells, leaving only a ring or a crescent of live cells 
at the periphery; rarely, all the endocrine cells were necrotic. 
The protoplasm of the dead cells had the characteristic 
appearance of coagulative necrosis and often their bodies 
had fused into a mass. The nuclei had lost all the normal 
basophil staining of chromatin and took on eosin more 
intensely than did the protoplasm; their edges were ill 
defined as if they were undergoing lysis. The surviving 
peripheral cells generally had nuclei of normal appearance, 
as had sometimes their protoplasm, but very often the cell 
bodies were somewhat swollen and definitely eosinophilic 
though evidently not necrosed; in some of these the nuclei 
were small and hyperchromatic. 

In subsequent experiments death occurred in 
twelve to twenty-eight hours following the injection, 
save in one rabbit that was killed in forty-eight hours 
and another that was killed on the fifth day. All the 
rabbits injected with alloxan showed some degree of 
islet necrosis. The authors concluded that a single 
intravenous dose of 300 mg. per kilogram of body 
weight given to an adult rabbit of average nutrition 
could be depended on to produce an extensive lesion 
of the islands, with characteristic symptoms. The 
blood sugar, initially 100 to 140 mg. per 100 cc., rose 
considerably for the first one or two hours, reaching 
380 mg. in one case, and then fell in three to five 
hours to 100, 50 or even 30 mg. The terminal phase 
may not always have been seen, the animal having 
been killed to ascertain the state of the pancreas. No 
glycosuria was detected in any of these animals. 

These authors summarize their work in part as 
follows : 

Acute necrosis of almost all the islet tissuc of tbe pancreas 
has been observed in rabbits after intraperitoneal inocula- 
tion of a synthetic styryl-quinoline, and also after intra- 
venous inoculation of alloxan. The development of this lesion 
is accompanied by an initial rise of blood sugar, followed by 
an intense hypoglycemia which ends fatally with subnormal 
temperature in twelve to eighteen hours. _ It is suggested 
that the lesion may be caused by overstimulation of the 
islets with overproduction of insulin, and later death of the 
cells from overstrain. The mechanism of production of the 
lesion is discussed and reference is made to the possible role 
of alloxan as a hormone of muscle. 


In a letter to the editor of the Journal of the Ameri- 
can Medical Association, Brunschwig, Allen, Goldner 
and Gomori 5 confirmed the work of the Glasgow 
observers and also stated that they had observed 
animals that survived injections of alloxan an 
exhibited only transitory hyperglycemia. They foun 
that alloxan in doses of 200 to 500 mg. per kilogram 
of body weight was fatal to dogs in one hour to five 
days. They also noted that the transitory hyper- 
glycemia was followed by hypoglycemia and by y lC 
end of forty-eight hours a pronounced hyperg Y 
cemia again occurred, which persisted in five dogs 
for two or three weeks. They also injected alloxan 
into 3 .patients with carcinomatosis, apparently 
without much effect. In a subsequent communica- 
tion, however, these cases and 2 others, in one o 
which the patient had an insulin-producing P an ' 
creatic carcinoma, were studied in detail by Brun- 
schwig, Allen, Owens and Thornton, 6 who confirms 
the earlier work in showing little influence of alloxa 
on the first 3 cases of noninsulin-producing cancer. 
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The alloxan did show a distinct reduction in the 
hypoglycemic attacks of the patient with the 
malignant tumor of the islet cells. The patient had 
had marked attacks, dating as far back as 1937, and 
had undergone operations for these by removal of 
islet-cell nodules from the pancreas or liver in Sep- 
tember, 1939, in January, 1940, in August, 1942, and 
finally in December, 1943. Temporary symptomatic 
relief of these attacks was obtained, since the attacks 
were obliterated for a brief period fallowing each 
series of injections. Shortly after the last laparot- 
omy, the patient succumbed to an accidental com- 
plication. Autopsy revealed multiple metastatic 
nodules within the liver. Sections of the surgically 
removed pancreas showed normal acinar tissue and 
no evidence of necrotic islet cells. Sections of the 
tumor nodules showed viable tumor cells and no 
evidence of necrosis comparable with that seen in the 
islet cells in the pancreases of dogs and rabbits 
receiving alloxan. There was no evidence of acute 
damage to the liver cells, and no necrosis of the 
epithelium of the convoluted tubules. 

Two other features of this case deserve mention. 
First, as a result of repeated attacks of hyperinsulin- 
ism, a tolerance for low blood-sugar levels had 
developed and the patient was able to conduct him- 
self normally with a level as low as 20 mg. per 100 
cc., the attack level being 14 mg. or less. Second, 
forced ingestion of food in an attempt to ward off 
hypoglycemic attacks resulted in a 35-pound gain in 
weight over a period of seven months after the car- 
cinomatosis of the liver was proved by laparotomy, 
thus suggesting, as the authors state, that the 
cachexia of carcinoma is merely the result of a 
gradual reduction of the caloric intake and not of a 
toxemia originating from tumor cells. 

. ^he fifth patient was given the largest single 
injection of alloxan of the entire group, and died six 
hours after termination of the injection. This 
patient had a large carcinoma of the lower rectum, 
which had been previously excised. The patient 
returned with various complications, and reacted 
with few symptoms on August 27, 1943, when he 
was given 200 mg. of alloxan per kilogram of body 
WCl ght, dissolved in 1000 cc. of an isotonic solution 
of sodium chloride. On September 1, however, when 
he received 600 mg. per kilogram of body weight, 
dissolved in 1200 cc. of saline solution, he developed 
f Moderately severe chill and cyanosis and some six 
ours later, having apparently recovered from the 
symptoms following the injection of alloxan, sud- 
denly died. 

* * * 

. ulloxan produces extensive necrosis of the 
islands of Langerhans without damage to its acinar 
tissue and relatively minor changes in other organs, 
so Argued Bailey and Bailey, 7 it would be reasonable 
suspect that the hypoglycemic phase following 
c injection of the drug is transitory. Should this 


prove to be true, animals kept alive by repeated 
injections of dextrose might survive this hypogly- 
cemic phase and finally develop diabetes mellitus. A 
series of experiments designed to test this hypothesis 
showed that such is the case. 

Three-month-old male Dutch rabbits were em- 
ployed. Each received intravenously 200 mg. of 
alloxan per kilogram of body weight, the injection 
being given in three parts over a period of forty-five 
minutes. The rabbits were observed continuously 
for sixteen to twenty-four hours, and 50 per cent 
glucose was given intravenously whenever hypo- 
glycemic convulsions occurred. These authors also 
found an initial transitory hyperglycemia lasting 
approximately one hour after the injection of alloxan, 
followed by severe hypoglycemia with convulsions, 
but in less than twenty-four hours the hypoglycemic 
stage ended, leaving the animals with severe diabetes. 
Blood-sugar levels during the diabetic state ranged 
from 360 to 700 mg. per 100 cc. and glycosuria up to 
10 per cent. One rabbit not given insulin developed 
acetonuria, total acetone bodies of 144 mg. per 100 
cc. and pronounced lipemia, with total blood lipids of 
8412 mg. per 100 cc. Insulin, V/z to 8 units daily, 
was given to control the diabetes. 

Two rabbits were killed, and it was found that the 
cells, both alpha and beta, of all the islands of 
Langerhans had completely disappeared. No poly- 
morphonuclear infiltration was seen. The blood ves- 
sels of the islands were preserved and appeared 
entirely normal. Some of the pancreatic ducts were 
moderately distended and contained eosinophilic 
material. Their epithelium, as well as that of all the 
acini, showed no changes detectable on microscopic 
examination. 

The following is a representative experiment in the 
series : 

Rabbit 1, weighing 1520 gm., was entirely normal during a 
7-day period of observation. Food was withheld for 18 hours, 

attheendof **— ■* ' — U1 — A "igar determinations 

were 105 ant ■ hundred a'nd four 

milligrams of ■ m of body weight) 

was then injected intravenously in three divided doses at 15- 
minute intervals. Fifteen minutes after the end of the last 
injection the blood sugar was 208 mg. per 100 cc. An hour 
Jater it was 105 mg., and 2J^ hours after the end of theinjee- 
tion it was 38 mg. The first convulsion developed 10 minutes 
later. Prompt recovery followed the administration of 2 cc. 
of 50 per cent dextrose intravenously. In the next 13 hours 
eleven more hypoglycemic convulsions occurred, each re- 
lieved promptly by dextrose Intravenously. On the morning 
after the injection of alloxan the blood sugar was 190 mg. per 
100 cc. and rose to 640 mg. on the 3rd day. The rabbit was 
kept in good condition for stxte* - !’*•*" * v ‘ *■ 

of 2 to 4 units of insulin daily. r . ■ ■■ v 
constantly increased, and the b* ■ *’ r ) ■' " : '■ " - " ■ 

540 mg. Persistent glycosuria accompanied the hypergly- 
cemia, the daily dextrose excretion varying between 10 and 
22 gm. Definite polydipsia and polyuria were observed, with 
the water intake ranging between 3a0 and 700 cc. and urinary 
excretion between 160 and 470 cc. daily. The body tempera- 
ture was 104°F. before the experiment was begun and fell to 
99°F. at the end of 11 hours, but subsequently returned to 
normal. 

Repeated urinalyses failed to show albuminuria or any 
abnormal sediments. The blood nonprotein nitrogen varied 
from 36.3 to 65 0 mg. per 100 cc., whereas normal controls 
taken prior to the experiments ranged from 42.6 to 60.0 mg. 
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Bailey and Bailey consider that the initial blood 
sugar rise may be similar to a transitory hypergly- 
cemia produced in rabbits by the injection of a 
number of substances and therefore not of great 
significance. 

The cause of the prolonged yet limited period — 
twelve to twenty-four hours — of hypoglycemia 
that follows the injection of alloxan is at the present 
time debatable. Dunn, Sheehan and McLetchie 1 
suggest that it may result from a primary stimulation 
of the islet cells. Another possible explanation is 
that necrosis of the islets releases a large amount of 
insulin. 

* * * 

In a second article, Dunn, Kirkpatrick, McLetchie 
and Telfer 8 point out that selective necrosis of the 
islands of Langerhans in the pancreas has rarely 
been described in human beings. They cite Pettavel, 9 
who in 1912 and again in 1914 observed it in a case 
of hyperthyroidism associated with alimentary 
glycosuria. Fischer 10 in 1915 noted necrosis in a 
child of six and a half years with severe and 
rapidly fatal diabetes, and cites Heiberg 11 as consid- 
ering this lesion to represent the commencing defect 
that is commonly noted in diabetes. Dunn et al. 
reaffirmed their previous findings of necrosis in the 
islands of Langerhans in rabbits injected with 
alloxan. The acinar tissue of the pancreas remained 
in all cases histologically normal, even at the edge of 
totally necrosed islets. They cite only negligible 
changes as having been observed in the adrenal, 
thymus, thyroid and pituitary glands. In the kid- 
neys the changes were fairly extensive, with necrosis 
of the proximal and sometimes of the distal con- 
voluted tubules. The renal lesions they considered 
as probably due to concentration of the toxic agent 
in the tubules during the process of excretion, but 
whether this was caused by alloxan or a degradation 
product of the same was unknown. At times renal 
changes were minimal when the islet lesion was fully 
developed. 

Fatal doses of alloxan in rabbits usually varied 
between 200 and 300 mg. per kilogram of body 
weight, the injections sometimes being divided 
over periods of a half to six hours. Three hundred 
milligrams invariably caused necrosis of the islands, 
although some animals survived. 

Styryl-quinoline No. 90 is the only other chemical 
known to cause islet necrosis. The authors tried the 
effect of oxalic acid, uranium, guanidine and uric 
acid, with no comparable lesions resulting. They 
also tried glucose in solutions as strong as 25 per cent. 

Alloxan produced similar lesions in rats and mice. 
Permanent glycosuria and many features of the dia- 
betic state were recognized in 5 of 8 albino rats 
injected. The glycosuria could be controlled by 
insulin. 

Death of the islet cells is the chief factor following 
injection of alloxan. No island remains unscathed, 
and in some islands apparently no cells survive. 


Any living cells are at the periphery, where they may 
share the blood supply of acinar tissue. 

* * * 

Subsequently Dunn and McLetchie 12 recorded 
their investigation of alloxan diabetes in the rat. 
With doses of 300 to 400 mg. per kilogram of body 
weight some acute damage of the islands of Langer- 
hans was produced, occasionally with necrosis in the 
renal tubules. Glycosuria was observed with almost 
all the symptoms of diabetes in certain of the rats, 
although 1 rat appeared to be recovering after two 
months. The glycosuria was controllable with 
insulin. In these rats the protoplasm of the islets 
was eosinophilic and hyaline, with pyknotic nuclei. 
In two islands there was a peripheral layer of large 
cells free from necrosis, which the authors thought 
were alpha cells, the beta cells being the cells chiefly 
affected. Mitoses were rare. They describe an acute 
effect of alloxan as follows: ■ 

No. 11 died, cold and drowsy, at 48 hours; there was no 
glycosuria. The changes in the islets were as in No. 9 but 
more severe, with more necrotic debris and more cells of 
doubtful viability; while obviously live cells were fewer. 
There were, in addition, very pronounced lesions in the 
small ducts in this pancreas, comprising dilatation and 
accumulation of wax-like eosinophil masses^ with leucocyte 
infiltration in the walls and in the interstitial septa; this 
lesion could be interpreted as an early pancreatitis. 

They also noted that the general appearance of the 
islands suggested reparative changes, but they saw 
“none of the more characteristic islet changes de- 
scribed in the human disease — sclerosis or hyalim- 
sation of islets or hydropic changes in their cells. 

* * # 


An intraperitoneal injection of 200 mg. of alloxan 
per kilogram of body weight was found to be almost 
invariably effective in producing diabetes by Gomori 
and Goldner 13 when given to 40 rats. Of the 27 ani- 
mals studied in detail, only4 were resistant to alloxan. 
All the others showed hyperglycemia and glycosuria. 
Ketonuria was observed from the third day on and 
was present on subsequent days in all animals that, 
had a blood sugar level above 300 mg. Some of the 
animals had a pink urine on the first day after the 
injection. In rats killed at the end of twenty hours, 
an overwhelming majority of the beta cells were 
greatly shrunken. In some cases the cell cords either 
had disintegrated into individual cells or had coa- 
esced into an almost homogeneous debris. On t e 
second day these changes were more accentuate , 
and the beta cells had started to lose the tyP 1 , 3 , 
staining of their granules. On the fourth and nft 
days only an occasional beta cell could be seen- A 
the same time, agranular cells of an unidentinab e 
type appeared in large numbers and filled the areas 
previously occupied by the necrotic beta cells, 
the periphery, the alpha cells had proliferated con- 
siderably. By the fifth and sixth days the islets wer 
entirely free from debris and with the roUtin 
hematoxylin-eosin stain looked practically nornra - 
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Special stains, however, showed that they consisted 
of agranular and alpha cells only, beta cells being 
completely absent. No vacuolation of the islet cells 
was recognized at any stage. Mitoses were extremely 
rare, and the acinar parenchyma showed no change. 
The liver contained very little glycogen after the 
second day but was othenvise normal, except in 2 
animals in which focal necroses were observed. The 
kidneys showed nothing of importance except that, 
from the fourth day on, deposition of glycogen in 
Henle’s loops was quite frequently observed. 

Five “hooded rats” were resistant to alloxan, pos- 
sibly owing, as the authors suggest, to the exception- 
ally large amount of islet tissue that this strain 
possesses. 

The histologic changes of the pancreas obtained 
by a single intraperitoneal injection appeared similar 
to those obtained by Dunn, Sheehan and McLetchie 1 
with repeated subcutaneous injections of alloxan. 

* * * 

Goldner and Gomori 14 have extended their observa- 
tions on alloxan diabetes in dogs. According to the 
dosage of alloxan administered varying changes 
occurred, and they divide their experiments into 
four groups. 

. Group i. Alloxan, above joo mg. per kilogram. Dogs receiv- 
es this dosage died within eight hours in sudden convulsive 
attacks. Microscopical examination showed no changes in the 
islands. Although in one animal the glycosuria fell to 48 mg . 
death was not attributed cither to hypoglycemia or to kidney 
damage. 

Group 2 . Alloxan, 75 to 100 mg. per kilogram. These ani- 
were hypoglycemic, then hyperglycemic, and presented 
what the experimenters considered to be a uremie syndrome. 

1 hey died in four to seven days, gradually becoming drowsy 
a nd then semicomatose, without convulsions but developing 
oliguna and eventually anuria. The hyperglycemia in 1 case 
reached 800 mg. per 100 cc. There was also a steady rise in 
nonprotein nitrogen, attaining in 1 case 275 mg. per 100 cc. 
In only l ease was albuminuria noted. No ketonuria was 
round, Microscopically the absence of granules in the beta 
cells was apparent, but the alpha cells were unchanged. There 
V* no vacuolation in the cells of the islands or ducts. Exten- 
sa c necrosis of the convoluted tubules was apparent, with 
giy^ogen in Henle’s loops. The liver was normal. 

yfOup 3 . Alloxan, 50 to 75 mg. per kilogram. Dogs receiving 
mis dosage developed diabetic symptoms and signs — poly- 
'Pua, polyuria, loss of weight, hyperglycemia and givco- 
una. There was no ketonuria, albuminuria or increase in 
onprotein nitrogen, but there was an increase in lipemia and 
ne respiratory quotient fell to about 65. Pathological exam- 
1 f, l,0n . rcv 'eafed small islands, no normal beta cells and no 
^ c 8cneratlon of the beta cells. There were no mitoses 
in* 1 i* 1 C *H*. Extreme vacuolation of the epithelium of all 
Th 1 • Q ar ^ ucts occurred in the later stages of the disease. 

ne kidneys were normal save for the presence of glycogen. 

U . e . re "as fatty infiltration of the liver, with 31 per cent 
Pw, and the phosphatase reaction was increased, 
ineffc^f * Alloxan, 25 mg. per kilogram. This dose was 

hi summary, intravenous administration of alloxan 
in a single dose exceeding 100 mg. per kilo- 
body weight caused death of the animals 
Within a few hours. A dose of between 75 and 100 
produced a diabetic uremic syndrome of which 
1 e animals died within, a week. A dose of 50 to 75 
m 8* produced typical diabetes without renal lesions, 
ailc l these animals were kept alive for weeks. The 


main histologic features were a disappearance of 
beta cells from the islets, profound vacuolation of the 
epithelium of the pancreatic duct and fatty changes 
of the liver. Doses of 25 mg. were without effect. 

* % * 

In studies on the insulin tolerance, Dragstedt, 
Allen and Smith 15 observed that more insulin ap- 
peared to be required to establish the control of 
glycosuria in dogs with certain types of partial pan- 
createctomy than in totally dcpancrcatized dogs. 
Likewise, in 2 dogs made diabetic by the intravenous 
injection of alloxan, the requirement of insulin was 
52 and 36 units of regular insulin daily, which 
Goldner and Gomori consider somewhat greater than 
that for depancreatized animals at the same period. 
* * * 

In their second article, entitled “Alloxan Diabetes 
with Diabetic Complications,” Bailey and Bailey 16 
have advanced materially the knowledge of the 
action of alloxan in rabbits and rats and have shown 
clearly how closely the disease in the experimental 
animal approaches that in human subjects. They 
report that cataracts were found in all such rabbits 
within four to six weeks after the diabetes was 
induced. These were chiefly subcapsular and were 
more advanced in the posterior cortex, where they 
appeared earlier than in the anterior cortex of the 
lens. Like previous workers, these authors found the 
histologic changes in the animals to be confined to 
the islands of Langerhans, save for mild tubular 
degeneration of the kidneys and slight fatty meta- 
morphosis of the liver. 

A gradual onset of diabetes, thus more closely 
resembling the usual variety found in human beings, 
was obtained by the Baileys when alloxan in doses of 
40 mg. per kilogram of body weight was given to 
rabbits in repeated intravenous injections. In 2 such 
rabbits after the seventh and the thirteenth injection, 
respectively, the blood sugars were over 200 mg. per 
300 cc. and were accompanied by glycosuria, and the 
islet cells showed a variety of lesions, described as 
follows : 

Some cells, especially those at the periphery of the islets, ( 
appeared essentially normal. In other cells, the nuclei were 
well preserved, as was the ground substance of the c>to- 
plasm, but the granules were not present. Numerous cells 
presented a clear-cut picture of hydropic degeneration, 
which has been shown to be a reversible change. Among the 
cells with hydropic degeneration, there were occasional cells 
with large clear vacuoles but with the nuclei staining in a 
homogeneous manner and without chromatic pattern; this 
appears to be an irreversible change because of the nuclear 
damage. Mitosis was seen in several islet cells but in no 
instance was there more than one mitosis in an islet. This 
complex picture of normal cells, slightly injured cells, cells 
. *• * • ’. • m ■ . ■' , ■ ■* ’ T . --11 s and 

. ■ 1 t other 

• . . . - * ■ ■ ■ is. ft 

seems best interpreted as a complex response to an injuri- 
ous agent with some cells capable of survival if the agent is 
removed, while others arc dead and are being replaced by 
mitotic division of surviving islet cells. 

In 1 rabbit, after cessation of injections, the dia- 
betes seemed to disappear, but careful studies over 
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a period of two and a half months disclosed its 
persistence. Twenty milligrams of alloxan per 
kilogram, even if repeated three times a week for 
seventy-one days, did not produce diabetes, but 40 
mg. per kilogram did so if repeated. 

Alloxan diabetes was most readily produced in 
rats by subcutaneous injection. In 2 rats diabetic 
cataracts developed after two or three months. 
Diabetic acidosis was rare, but did occur with typical 
symptoms. In one rat, recovery took place with the 
help of insulin, but in another, diabetic coma devel- 
oped, along with extreme polydipsia, a dry tongue, 
Kussmaul respiration and drowsiness, which finally 
led to unconsciousness. and death. 

The rats that received the alloxan intraperito- 
neally or intravenously instead of subcutaneously 
showed extensive necrosis of the liver and severe 
lesions of the kidney, predominantly tubular in type. 
The rat that received alloxan subcutaneously and 
developed diabetic coma did not have liver necrosis. 
Thus it was concluded that the subcutaneous injec- 
tion of alloxan in doses of 200 mg. per kilogram was a 
feasible method for producing diabetes in the rat. 

* * * 

Hughes, Ware and Young 17 found islet-cell 
changes within five minutes of the subcutaneous in- 
gestion of alloxan into rats. The large islets were 
not only the first damaged but likewise showed the 
greatest injury. The initial hyperglycemia ending 
in hypoglycemia that follows the injection of al- 
loxan was reproduced in rabbits by the injection 
of adrenalin and protamine zinc insulin equivalent 
to the amount of insulin known to be present in the 
pancreas of a normal rabbit — namely, 10 units 
per kilogram of body weight. A valuable editorial 
in the same issue of the Lancet 18 recalls that Liebig, 
Lang and others claimed that alloxan could be 
found in animal secretions and that if alloxan is a 
constituent of mucoproteins its physiologic sig- 
nificance may be much greater than was ever 
thought. 

Incidence of Diabetes 

Blotner, Hyde and Kingsley 19 report studies in 
diabetes mellitus and transient glycosuria in 45,650 
consecutive selectees and volunteers, aged from 
eighteen to forty-five years, in the Boston Armed 
Forces Induction Station. The incidence of diabetes 
that they found is approximately three to four times 
that of a nearly similar age group in 1935-1936, 
ascertained through a house-to-house canvass by the 
United States Public Health Service. This recent 
investigation of the incidence of diabetes deserves 
most careful attention, because the diagnostic 
methods were sound. Not only was the urine exam- 
ined, but if sugar was found it was tested before and 
after lunch on the same day. If the urine repeatedly 
showed sugar and there was not a verified history of 
diabetes, the men were sent to an Army hospital for 


a 100-gm. glucose-tolerance test carried out after 
the subjects had fasted all night. Diabetes was diag- 
nosed when the blood-sugar concentration reached a 
level of 180 mg. per 100 cc., and some or all of the 
specimens of urine contained varying amounts of 
sugar. The cases of mild diabetes usually showed 
normal fasting blood-sugar levels, rising to 200 or 
220 mg. per 100 cc. and then falling in two hours to 
150 mg. and in three hours to 100 to 125 mg.; those 
moderately severe presented a fasting level above 
140 mg. per 100. cc., with or without glycosuria in 
the fasting specimen, but the blood sugar reached 
275 mg. per 100 cc. and dropped to about 200 mg. in 
three hours. The severe cases showed a fasting level 
of about 275 mg., with considerable amounts of 
sugar in the urine; after the ingestion of glucose the 
blood sugar rose to about 475 mg. in one hour and 
dropped only slightly in three hours. 

Transient glycosuria was diagnosed in the men 
who had varying amounts of sugar in the first speci- 
men of urine tested but .negative reactions on subse- 
quent days. If, as the writers say, sugar-tolerance 
tests had been done on all these cases, it is probable 
that a number of additional cases of diabetes mellitus 
would have been discovered. 

The cases of diabetes mellitus numbered 208, 
those of transient glycosuria 126, and those of renal 
glycosuria, as interpreted by the authors, 33. 

The average age of the diabetic patients was 34.4 
years and of the men with transient glycosuria 
27.5 years. The control group averaged 27.5 years. 
The diabetic patients were on the average (138 
pounds) about 18 pounds above the weights of 1000 
consecutive selectees (140 pounds) and were of 
normal average height. Tuberculosis occurred in 
about the same proportion of the diabetic patients 
as of the nondiabetic subjects. A diabetic heredity 
was about six times as frequent in the diabetic 
patients — 32 per cent — as in the nondiabetic 
subjects used for control — 5.2 per cent. No signifi- 
cant variation was noted in the prevalence of dia- 
betes in selectees from communities of different 
socioeconomic levels or in the prevalence in areas- 
classified by welfare relief paid per capita. The inci- 
dence in dense urban areas was 0.8 per cent, as con- 
trasted with 0.4 per cent in the least populated area, 
and this the writers attribute to the greater propor- 
tion of Jews and Irish in the former. Occupation 
proved to be of little significance. There were twice 
as many Jews in the diabetic group as in the contro 
group, and nearly half again as many Irish in t c 
diabetic group as in the control group. 

I attach great importance to these studies. I have 
always believed diabetes to be commoner than sta- 
tistics have revealed. To a slight degree I can con- 
firm the accuracy of diagnosis as performed at van 
ous Army hospitals, because many men rejected by 
the Army, and by the Navy, as well, have later been 
seen by me for diagnosis and treatment. Of all those 
re-examined, a difference in diagnosis has proba T 
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not occurred in more than 5 cases. The outstanding 
patient was one who was ill with p respiratory infec- 
tion when he took the induction test and was rated a 
diabetic patient, but later when re-examined he was 
accepted. The other cases were apparently border- 
line ones, with the blood sugar varying between just 
above and just below the diagnostic level. The 
usual Army diagnosis was overwhelmingly correct. 

Subsequent and similar studies may well change 
the entire conception of the incidence of diabetes in 
the United States, so far reaching are the implica- 
tions arising from the studies of Bfotner, Hyde and 
Kingsley, 

81 Bay State Road 
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CASE 30141 

Presentation of Casf: 

first admission. A forty-two-year-old yardman 
entered the hospital because of upper abdominal 
pain. 

The patient had been in excellent health until six 
months before admission, when he noted episodes 
of indigestion, especially after meals; they were 
relieved by soda. These increased in frequency and 
seventy, and about six weeks before entry he de- 
veloped attacks of pain in the “pit of the stomach.*’ 
wo weeks later he began to vomit four or five times 
a )ly, without any definite relation to meals. The 
Pain, increased in severity and became almost 
continuous. He lost 20 pounds in weight in about 
0nc month. 

Physical examination showed a well-developed, 
somewhat emaciated man. The heart and lungs 
v,ere n °nnal. There was slight tenderness over an 
orange-sized mass situated in the left upper 
quadrant. 

*°“ *««• of abreacts. 


The blood pressure was 108 systolic, 95 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a red-cell count 
of 4,700,000, with 90 per cent hemoglobin. The 
white-cell count was 7000. The urine was negative. 
A blood Hinton test was negative. A gastro- 
intestinal series showed the entire stomach to be 
rigid. There was marked thickening of the wall. 
The mucosal pattern was absent. 

Abdominal exploration on the seventh day showed 
a large carcinoma of the stomach with some small 
hard nodules in the gastrocolic ligament. The 
stomach was not fixed. The spleen was twice the 
normal size. A total gastrectomy with esophago- 
jejunostomy and splenectomy was performed. A 
portion of the transverse colon was removed, and 
the midd)c coYic vesseh were sacrificed. Jr was im- 
possible to close the defect in the mesocolon. 
Through a McBurney incision a complementary 
cecostomy was then performed. The pathological 
diagnosis was scirrhous carcinoma with metastascs 
to the regional and celiac lymph nodes. 

The patient withstood the operation well and 
had an essentially uneventful postopera tivc course. 
The cecostomy tube was removed and he was dis- 
charged on the twentieth postoperative day. 

Second admission (six days later). Following dis- 
charge the patient did well except for occasional gas 
pains. About noon on the day of admission he 
developed an increasingly severe lower abdominal 
pain. The pain was steady' in character and spread 
to the upper abdomen and down the left side. Five 
hours later, following a light supper, the pain be- 
came almost unbearable. There was no vomiting 
and only’ slight nausea. The stools, which had been 
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normal, were said to have become extremely hard 
and painful on that day. He had no chills, fever or 
sweats. 

Physical examination showed a slightly dis- 
tended abdomen. There was generalized voluntary 
spasm, maximal in the left upper quadrant. No 
masses were palpable. Peristalsis was normal in 
pitch but active. Rectal examination was negative. 

The temperature was 99.2°F., the pulse 92, and 
the respirations 20. 

Examination of the blood showed a white-cell 
count of 14,700. 

X-ray films of the abdomen showed no free air 
under the diaphragm. The right half of the dia- 
phragm was slightly elevated. There was an air- 
filled loop of small bowel in the left upper quadrant 
that showed a fluid level on standing and was 
apparently somewhat dilated. No other dilated 
loops were present. There were scattered areas of 
gas throughout the abdomen: moderate amounts 
in the large intestine, and possibly some in the small. 
The appearance of the abdomen was suggestive of 
fluid. 

The patient was given 500 cc. of blood, as well as 
plasma and intravenous fluids. A Miller-Abbott 
tube was passed. Exploratory laparotomy under 
spinal anesthesia showed a moderate amount of 
dusky fluid and many white carcinomatous nodules. 
There were no dilated loops of bowel, no evidence 
of obstruction, and no leakage around the anas- 
tomoses. 

Postoperatively the temperature ranged between 
99.6 and 100.5°F. The abdominal distention in- 
creased. There was no audible peristalsis. The 
patient complained of pain in the testes and penis. 
There was considerable vomiting, and occasional 
hiccoughs. He was given additional intravenous 
fluids and transfusions. On the third postoperative 
day he developed jaundice. On the evening of the 
fifth postoperative day he suddenly went into shock, 
with profuse sweating and dyspnea. The blood 
pressure was unobtainable. He was quite distended, 
and peristalsis could not be heard. He died ten 
hours later. 

Differential Diagnosis 

Dr. Francis D. Moore: Just before the second 
operation x-ray films were taken. May we see them 
now? 

Dr. Laurence L. Robbins: In this film, taken in 
the upright position, there are fluid levels and 
_ slightly dilated loops of small bowel. The descending 
colon is visible down to the sigmoid. These loops of 
small bowel are where the stomach and spleen used 
to be. 

Dr. Moore: Usually in these conferences one is 
given a history and a physical examination; the 
patient goes to operation, and one tries to deter- 
mine the diagnosis. Here we have a patient with 
two histories, two physical examinations and two 


operations, and still we do not know the diagnosis. 

Everybody will agree that the fundamental lesion 
was scirrhous carcinoma of the stomach, and there is 
no use in spending more time on it. The problem is 
What was the nature of the postoperative com- 
plication that was fatal? 

As we go back over the history we find that at the 
first operation it was impossible to close the defect 
in the mesocolon. The esophagus was anastomosed 
to the jejunum. The duodenum was turned in almost 
unquestionably, and an enteroenterostomy done- 
it is not mentioned, but it is virtually routine in this 
type of anastomosis. The mesocolon coming across 
in front of the duodenum was brought around 
anteriorly and the transverse colon had to be cul 
as part of the operation, a portion being resected 
including the middle colic vessels. So the patient 
had another suture line there. He also had a cecos 


tomy. 

As to the defect that was not closed — I thinl 
that is more or less of a red herring. Following ■ 
total gastrectomy, when the jejunum is brought up 
it is unusual to be able to close the transversi 


mesocolon. If one did close it around two loops o 
small bowel, one might get into trouble from th 
closure because it would tend to cicatrize aroum 
the bowel. I should like to know what Dr. Swce 
has to say about that. In my experience it is ej 
tremely 'unusual to close the mesotransverse coin 
in this procedure. Whether that is significant or nol 
I do not know, although there are factors later tha 
suggest that something was going on at the roc 
of the mesentery. 

The patient was discharged on the twentieth posi 
operative day. With such an extensive operatior 
that must mean he had an extremely unevent i 
convalescence. He went home and for six days ha 


occasional “gas pains.” If we interpret these paw 
to mean the smooth-muscle peristaltic cramps c 
small bowel trying to put a fecal stream throug c 
around an obstruction, we must admit that t ei 
was something wrong. This is infrequent wit 
gastrectomy of any sort, because the bowel ist. 
to the esophagojejunostomy is not tampered wi 
It is out of the field of operation, and to ar 
symptoms of small-bowel obstruction lower o" 


is unusual. 

On the day of the second admission the P at1 ^ 
developed severe pain in the lower abdomen, w ' 
spread upward and down the left side. F° SS1 ^ 
one should lay stress on the fact that it star 
below the umbilicus; but it apparently became * 
fuse and fits in with the concept that he was hau 
smooth-muscle pain in the small bo'wel. Five non 
later he ate supper, after which he became nw 
sicker, which suggests that the obstruction, > 
had one, was high up so that eating a meal min 
diately filled the obstructed loop. IV hen he 
admitted he had a slightly distended abdomen 
mild spasm, which are compatible with obstruc i 
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There was no free air, which is comforting. At least 
there was no perforation. 

Then we come to the x-ray examination, which 
showed air in the large bowel. One might argue that 
that is evidence against small-bowel obstruction, 
but it is worth pointing out that with early, high 
small-bowel obstruction a patient may maintain 
gas and feces in the large bowel for twenty-four 
hours before he expels them. Thus, in the first 
twelve, eighteen or twenty-four hours of high small- 
bowel obstruction it is possible to find dilated loops 
as well as gas and feces in the large bowel. Whether 
the loops in that x-ray film are dilated is open to 
argument. The haustral markings are coarse, which 
is characteristic' of jejunum rather than of ileum. 
The finding, however, of frank fluid levels in this 
area in the vertical position strongly suggests that 
they are pathologic. 

A Miller-Abbott tube was passed. That is interest- 
ing because a Miller-Abbott tube could have gone 
two places in this man: down the esophagus and into 
the afferent loop or down the esophagus and into 
the efferent loop, depending totally on the mechan- 
ism of the anastomosis. The chances are that it 
went into the efferent loop, and I think that that is 
important. 

Exploratory laparotomy under spinal anesthesia 
then showed dusky fluid and white carcinomatous 
nodules. That is discouraging but probably did 
not have a great deal to do with what killed him. 
The dusky fluid in the face of an otherwise negative 
laparotomy is still compatible with my working 
diagnosis, because one of the first things that hap- 
pens in the peritoneal cavity in small-bowel ob- 
struction is the transudation of fluid, and a dusky 
brown color is characteristic. When they operated 
°, n this man, if he had been obstructed, his obstruc- 
tion had been reduced, or if he had had an internal 
ernia, it had been reduced, and all they found were 
the leftovers of the obstruction — nothing that 
^ F c , ou ^ remedy. There is no comment on where 
the Afiller-Abbott tube was or how far it went down, 
hut since the patient had no pylorus I assume that 
it Went down a foot or two into the upper jejunum. 
Dr. Gordon A. Donaldson: We did not follow it. 
. Moorh: I think that the findings at opera- 
were compatible with reduced small-bowel 
° struction. There was no leakage around the 
an astomosis. The fact that there was no audible 
Peristalsis postoperativcly is of no significance be- 
55 Use °f the short period of time postoperatively 
ne would not expect normal peristalsis to get going 
50 soon. 

The pain in the testes and penis is hard to in- 
the > * Ct * ^ Ut ^ m Ph> blood and nerve supplies of 


testis originate in the somatome that is asso- 


ciated with the kidney. The spermatic arteries come 
ro m there, and so it is conceivable that something 
j Vas &oing on at the root of the mesentery: tumor, 
Jtuphadcnitts, torsion or decreased blood supply. 


There was considerable vomiting. That is cer- 
tainly an unusual thing in a person with no stomach 
in whom a Miller-Abbott tube had been passed. 
One would not expect vomiting. In the first place 
it is difficult to visualize because fluid has to run 
back up from the anastomosis in order for the patient 
to vomit. That is evidence that there might have 
been obstruction of a loop into which the Miller- 
Abbott tube had not passed. This could have 
been the afferent loop or the loop running from the 
duodenal closure to the anastomosis. 

On the third day the patient developed jaundice. 
That is an interesting finding. Of course it could 
have been due to a lot of factors. He could have had 
carcinoma in the liver sufficiently extensive to give 
jaundice, or carcinoma around the extrahepatic 
biliary tree giving obstructive jaundice. But, on the 
other hand, he became jaundiced with the acute 
episode anti I think it is fair to assume that all of 
it was part of the same process. Where could he 
have obstructed a loop of bowel that would produce 
jaundice? The answer is, The afferent loop. If 
this loop was obstructed, it is tantamount to obstruc- 
tion of the common duct, which comes down and 
enters the afferent loop at the papilla. If that was 
obstructed, he could not drain bile, would get 
retrograde pressure back through the papilla and 
might get jaundice. 

On the fifth day he went into shock, with profuse 
sweating and dyspnea. There are two things that 
could produce death that rapidly in this man. One 
is massive intraperitoneal hemorrhage or, as a 
matter of fact, hemorrhage anywhere. I say “in- 
traperitoneal” because he did not bleed externally. 
Did he have that? He could have had it, but I do 
not believe that that is what he had. I think that 
something perforated and that he died of the shock 
of a tremendously overwhelming chemical peri- 
tonitis. The perforation of a suture line in a portion 
of bowel that is obstructed below is a much more 
dramatic and much more shock-producing event 
than any other form of perforated viscus of which I 
know. A perforated peptic ulcer classically is sup- 
posed to produce shock. Yet of the patients that 
come to this hospital for perforated peptic ulcer only 
a very few are in shock. But a patient who is ob- 
structed, “blows out” a suture line and floods his 
peritoneal cavity with a tremendous amount of 
intestinal contents, goes into shock and dies rapidly 
if there is nothing to wall it off. 

Can a loop of bowel become obstructed and per- 
forate in this short period of time? It was five days 
at the most, since we know that the patient did not 
have obstruction at the second operation. If there 
were nothing in the bowel to weaken it, such as a 
suture line or a tumor, I think that the answer is. 
No. A loop of small bowel may be strangulated for 
some time before it perforates, and during that 
period it usually becomes adherent to adjacent loops 
and may never have free peritoneal perforation. 
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So that fits in with the general concept that there 
was obstruction of the afferent loop, which had not 
been drained by the Miller-Abbott tube, had been 
reduced at the first operation, had become re- 
obstructed, had produced jaundice and had even- 
tually blown out one of the three suture lines. 

What are the other possibilities? Massive hemor- 
rhage? I do not believe so. Could he have per- 
forated or blown out the suture line in the trans- 
verse colon? Yes, but I do not believe that he did. 
Did he have a completely separate and independent 
lesion — another carcinoma — that obstructed? 
Possibly, but there is no evidence for it. Someone 
may say that thirty-one days after the first opera- 
tion is too long to have blown out a suture line. It 
is true that the usual time is seven to ten days, but 
this man did not have a suture line alone — he had 
a suture line plus obstruction below it, and the 
suture line gave out simply because it was the weak- 
est point in the system. Why did he have obstruc- 
tion of the proximal loop? There are two possibil- 
ities. One is that the bowel became kinked at one 
of the two anastomoses. The other, which is the 
more likely, is that the patient had a long afferent 
loop that became herniated into the left upper 
quadrant behind the efferent loop. That is my 
diagnosis. He had an obstructed afferent loop — 
possibly a hernia into the left upper quadrant — 
that had been reduced at the time of the second 
operation, became obstructed again and finally blew 
out the duodenal suture line. 

Dr. Richard H. Sweet: I should like to suggest 
that the lethal episode that this man suffered was 
the result of acute pancreatitis. Furthermore, at 
the second operation it is possible that he might 
have had an unrecognized pancreatitis. 

The other point that I should like to raise is that 
if Dr. Arthur W. Allen operated on this patient it 
is unlikely that the patient had a long proximal 
loop, since that is contrary to his technical method 
in this type of operation. 

Dr. Moore: If the patient had a short proximal 
loop it would be unlikely that he had a hernia of it. 
He could, however, obstruct the afferent loop by a 
kink at the anastomosis. 

Dr. Sweet: Dr. Allen told me once that he made a 
great point of placing the enteroenterostomy in this 
operation as close as possible to the ligament of 
Treitz. 

Dr. Moore: Do you agree that the closure of the 
mesocolon is unusual? 

Dr. Sweet: It is in my own practice. I never do 
it after total gastrectomy. 

Dr. Moore: It was possibly a herniation of small 
bowel independent of the anastomosis, through the 
rent in the mesocolon; and yet I do not think that 
is what he had because, as Dr. Sweet has pointed 
out, it is unusual to close such a rent. 

Dr. Sweet: I should like to qualify my state- 
ment, because this is not strictly a surgical audience. 


We do close the rent in the mesocolon’ in subtot 
gastrectomies, but we do not' do it in total gastrc 
tomies. Closure of the mesocolon around the loop 
jejunum is carried out by some surgeons, I am sui 
but my own feeling is that it is better not to, or 
least that it is unnecessary. 

Dr. Chester M. Jones: I should like to raise 
question about jaundice caused by obstruction 
the proximal jejunum or end of the duodenal lor 
It must be an unusual occurrence. 

Dr. Moore: I saw one patient without bilia 
tract disease but with an obstructed afferent lo 
after a subtotal gastrectomy who developed jaund 
of a minor’order. How much jaundice was there 
this patient? 

Dr. Benjamin Castleman: It was reported 
mild on the ward, but it must have gradually 
creased because at autopsy there was signific: 
jaundice. 

Dr. Moore: He could have had biliary tr; 
disease entirely independent of the acute episode 
biliary tract disease with obstruction of the di 
and perforation of the gall bladder. 

Dr. Castleman: Will you elaborate on theseco 


operation, Dr. Donaldson? 

Dr. Donaldson: We were reluctant to open 
and waited about twelve hours. This we would i 
have done if the patient had not had the operat 
four weeks previously and undoubtedly presen 
a good many adhesions. Moreover, an x-ray f 
was taken, which apparently was not reported 
swallow of barium after the first operation shov 
air-filled loops of bowel in the left upper quadra 
Another reason why we delayed was that the t] 
of pain was unusual. It was lower abdominal p* 
After waiting for twelve hours, however, wit 
rise in the white-cell count and increased tenderm 
we thought that we had to do an exploration < 
were quite disturbed to find a small bowel t 
showed no evidence of obstruction. We were a 
to put a hand behind the mesocolon and feel 
proximal and distal loops, which were not dilat 
He did have diffuse carcinomatosis. 

Dr. Moore: Did you feel the gall bladder. 
Dr. Donaldson: The right upper quadrant i 
filled with loops of adherent jejunum. 


Clinical Diagnoses 

Scirrhous carcinoma of stomach, with metasL 
to regional lymph nodes and peritoneum. 
Operations: total gastrectomy and splenectonc 
Pulmonary embolus? 

Acute generalized peritonitis? 

Dr. Moore’s Diagnoses 
Scirrhous carcinoma of stomach, with metast. 

to regional lymph nodes and peritoneunu 
Operations: total gastrectomy and splenccto 
Small-bowel obstruction. 

Rupture of duodenal suture line. 

Acute generalized peritonitis. 
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» Anatomical Diagnoses 

(Scirrhous carcinoma of stomach with metastases 
to regional lymph nodes.) 

Carcinomatous metastases to peritoneum. 
Operations: total gastrectomy and splenectomy. 
Thrombosis of splenic, portal and superior mesen- 
teric veins. 

Mesenteric venous thrombosis, recent. 

Infarction of small intestine. 

Pathological Discussion 

Dr.Castleman: The autopsy on this man showed, 
in addition to a moderately infected abdomen, a 
loop of small bowel about 100 cm. long that had all 
the characteristics of infarction and early gangrene 
This loop was somewhat bound down and when dis- 
sected was located about 100 cm. from the ligament 
of Treitz, Examination of the mesentery of that 
loop showed that all the veins were filled with recent 
thrombi, probably three or four days old. Certainly 
this loop of bowel was not involved at the time of 
exploration or it would have been observed. The 
splenic vein was also completely thrombosed, but 
this was an old thrombosis — apparently resulting 
from splenectomy at the time of the first operation. 
The splenic-vein thrombus extended for a short dis- 
tance into both the portal and superior mesenteric 
veins. Within the liver many of the radicles of the 
portal vein were likewise occluded by thrombi of 
all ages, which probably accounted for the jaundice. 
It is possible that during the second operation, in 
manipulating to try to find the area of obstruction, 
a small thrombus was broken off, which entered the 
vein returning blood from the involved loops and 
caused retrograde thrombosis. Of course, that would 
have been against the flow of blood, but such a 
stream may be sluggish, especially in the presence 
w peritoneal irritation from metastases and infection. 

We have seen two other cases in which, following 
splenectomy associated with a gastrectomy, small 
thrombi were found in the portal radicles of the 
’Ver and in the splenic vein. Perhaps that occurs 
°i„tener than we suppose, and the patient gets away 
it. In one of these cases the patient died of 
Peritonitis following a rupture of the anastomosis, 
erhaps removing the spleen along with a gas- 
trectomy is not without danger. Have you any 
comment, Dr. Sweet? 

^ R# Sweet: I have recently given that a lot of 
oufsht, I wonder if the thrombosis in the tied-off 
splenic vein may not be the cause of the so-called 
Postsplenectomy fever,” which often ^ follows 
S P cnectomies, especially those performed in cases 
? Band's syndrome, whatever that may be. This 
IS a long-lasting fever, which gradually subsides 
ter a period of weeks. 

Ca stl ewan: The patient had fever following 


l he first 


operation but it soon disappeared. 


Dr. Sweet: This is not at all clear. You have not 
proved to my satisfaction that the bowel lesion that 
you discovered existed before Dr. Donaldson’s 
operation, or that it caused pain in the lower 
abdomen. 

Dr. Castleman: Perhaps not at that operation; 
the gangrene of the bowel was a recent event. 

Dr. Sweet: Probably following Dr. Donaldson’s 
operation. What was the cause of the symptoms 
before? 

Dr. Castleman: Probably the thrombosis of the 
splenic vein. 

Dr. Sweet: Then I should like to ask Dr. Jones 
if pain from such a thrombosis would be referred to 
the lower abdomen. I doubt it. 

Dr. Jones: This patient’s pain sounds much more 
like that of a pancreatitis. I should agree with Dr. 
Sweet that pain arising from a splenic-vein throm- 
bosis presumably would be high in the abdomen 
or in the back, or in both. 

. Dr. Donaldson: It started in the lower abdomen 
but soon spread to the left upper abdomen. 

Dr, Jones: Did he have enough carcinomatosis 
to produce pain? 

Dr. Castleman: No. 

Dr. Sweet: The localization of pain is so im- 
portant in the making of a diagnosis that in cases 
of this sort we ought to have it clearly in mind that 
it often occurs in the upper abdomen. 

Dr. Castleman: The final localization of the 
patient’s pain in the left upper quadrant is con- 
sistent with thrombosis of the splenic vein. 


CASE 30142 
Presentation of Case 

A twenty-seven-year-old Norwegian seaman en- 
tered the hospital because of increasing pain in the 
right hip. 

The patient was in perfect health until about five 
years before admission, when he developed a painful 
right knee. He was seen by a physician, who told 
him that his hip was the involved joint. He was 
treated by bed rest, with great improvement. The 
pain apparently disappeared until two years before 
entry when, after being kicked in the thigh, he 
began to notice pain and limitation of motion in the 
right hip. He was hospitalized for eight months, 
after which he was able to return to work. Sub- 
sequently, however, the pain increased in severity 
and there was considerable limitation of movement. 
He walked with a limp. No other information was 
available. 

Physical examination showed a well-developed 
and well-nourished man in no distress. The heart, 
lungs and abdomen were normal. Hip flexion on 
the right was limited by pain to 90°. Internal and 
external rotation was limited by pain to 15°. Flexion 
and extension of the hip produced a grinding motion 
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and palpable crepitus. There was no discernible 
atrophy or shortening of the limb. 

The blood pressure was 125 systolic, 73 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a white-cell 
count of 6000, with 70 per cent neutrophils. The 
hemoglobin was 15.1 gm. per 100 cc. The urine was 
negative. The sedimentation rate was 12 mm. in 
sixty minutes. A blood Hinton test was negative. 

X-ray examinations of the right hip showed a 
rounded area of diminished density in the ace- 
tabulum and along the superior side of the neck of 


t 



Figure 1 . Roentgenogram of Right Hip Joint . 


the right femur, with very little bone reaction (Fig. 
1). The joint spaces were slightly narrowed, but 
the joint surfaces were intact. The head of the 
femur showed some flattening. In the lateral view 
the shaft displayed moderate atrophy and coarse 
trabeculation. X-ray films of the chest were nega- 
tive except for adhesions to the left diaphragm. 

On the third hospital day an operation was 
performed. 

Differential Diagnosis 

Dr. John Reidy: We might start by looking at 
the x-ray films. 

Dr. Laurence L. Robbins: These are the areas of 
rarefaction that were described, with the narrowing 


of the joint and the flattening of the head. It is quit 
impressive, particularly in comparison with th 
previous case,* to see the lack of bone reaction 
The decalcification in the right side of the pelvi 
as well as in the femur is probably on the basis c 
atrophy. The chest is essentially negative. ■ 

Dr. Reidy: The adhesions in the chest could hat- 
been the result of an infectious process. Is there an 
evidence of tuberculosis? 

Dr. Robbins: There is possibly some fibrosis i 
the upper lobes, particularly on the left, but eve 
that is questionable. This could be attributed t 
old tuberculosis, and the adhesions could be on th 
basis of an old pleurisy. Certainly there is n 
evidence of active tuberculosis. 

Dr. Reidy: This man was relatively younj 
twenty-seven years old, with quite limited hipfum 
tion and considerable pain that was sufficient t 
force him to stop work. He had been hospitalize 
on several occasions over a relatively long perioi 
and the last time he had been immobile for a pe:ifl 
of eight months before he was able to get about. 0 
the first occasion we do not know how long hew; 
kept in bed, but it was probably for a fairly lor 
period. 

On physical examination there was little othi 
than limitation of motion, described as having bee 
due mostly to pain, but probably also because < 
the deformity, since one factor rarely causes limit 
tion of motion. It is unusual to see so much atroph 
of the bone and none in the soft tissues of the e. 
tremities. The description in the physical examia 
tion says that he had no discernible atrophy of t! 

thigh - . . . ' j 

We have to rule out the possibility of an o, 

slipped epiphysis, which I think is most unlikei 
since the hip was in relatively good position, althouf 
it could have slipped slightly, in that the anterior 1 
in this film is a little low. That could prodm 
traumatic arthritis due to faulty mechanics o t 
hip joint. 

Legg-Perthes’s disease is a possibility, but moi 
broadening of the head and flattening would be e 
pected in that condition. The lesion in questic 
shows narrowing of the joint space. In addition 
the diminished density in the acetabulum there 
also some evidence of destruction in the head o 
femur, which could be the result of a disease p roC ^ 
crossing the joint or just due to disuse. R c0 
occur, however, as the result of trauma. 

Gout is most unlikely. Nothing is said o 
elevated blood uric acid, and the x-ray P’ cture 
I believe, unlike it; although I have seen a^ 
somewhat similar to, this, in which a gouty no 
was removed from the capsule of the hip J° in * 
malignant neoplasm is also unlikely since, after ^ 
years, one would expect more destruction than 
see here. 

- fCa«e tSlt 

*Case records of the Massachusetts General Hospital v 
Mr» £ng. /. A fed. 230; 409-4 12, 1944, 
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tisk A low-grade inflammatory process, I believe, is 
csdie thing that must be considered. There is no help 
Ubo far as blood count or sedimentation rate is 
it '-concerned. 

Osteochondritis dissecans, again the result of 
'jcc-trauma, is a possibility, particularly in view of the 
}>£rfact that they mention a grinding sensation, which 
might mean that a portion of the acetabulum or 
head of the femur had been broken off into the hip 
i rc joint, although the crepitus might well be accounted 
kvfor by the irregularity and the defect in the ace- 
j^-tabulum. 

3C p I believe that we should also consider xanthoma 
UjjfjOr Gaucher’s disease. I have seen a case of Gaucher’s 
disease with a lesion in the acetabulum similar to 
j«this that did not cross the joint and therefore 
^had produced no change in the head of the femur. 
vi 1° a young man of twenty-seven it is unusual to 
^. ; have a traumatic arthritis of this degree. I should 
rethink that he probably had a low-grade infection, 
„v s >nce there is no evidence of anything acute, and 
a tuberculous lesion should be seriously considered. 

. .Tuberculosis of the acetabulum does occur but less 
frequently than does tuberculosis of the head. X-ray 
evidence of involvement of the head, with a moderate 
.degree of atrophy and destruction, should permit us 
. consider tuberculosis as a thoroughly tenable 
diagnosis. 

t . There is another unusual lesion that might be 
] mentioned in this case, in view of the fact that he 
»j» W n a seaman ' Tfnd he done any diving? 

* ^ R - Marius N. Smith-Petersen: In spite of the 
1 ^ history, he was not a seaman. 

,J Dr. Reidy: If he had been a diver, caisson 

* ( disease might be considered. Sometimes the vessels 

lri terminal portions of the bone become occluded 
^ anc i an aseptic necrosis results, with a picture similar 
f and destruction of the joint as the lesion 

l? goes on. 

f,. T° summarize, this man had a fairly extensive 
v esion in the hip, considerable atrophy of the bone 
i*. 0u / the hip joint, a definite area of bone destruc- 
1 " i l i on | n the acetabulum and another area of destruc- 
^ , l on in the head of the femur, with narrowing of the 
•A Joint. The fact that he improved with long periods 
I'*,? rcst > only to have recurrences, is suggestive of a 
' fi ° tt T de * n ^ ect * on > and I make tuberculosis my 
w> diagnosis rather than a neoplastic type of lesion. 

. Dr. Smith-Petersen: One cannot afford to be- 
' ' lU c the changes in the head and neck of the femur, 


because there was distinct change in the architecture 
of the two. The changes in the epiphyseal line are 
perfectly consistent with several epiphyseal slips. 
The patient had symptoms at the age of twenty-one. 
At that time he was beyond the stage of a slipped 
epiphysis, but in skiing he must have been exposed 
to trauma and could have had minor slips earlier 
in life to which he paid little attention. After twenty- 
one, he had symptoms perfectly consistent with 
faulty architecture and at that time was in bed for 
six or seven months. 

Our preoperative diagnosis was traumatic ar- 
thritis secondary to faulty architecture, which 
would account for the changes in the acetabulum. 
Whether it began as cystic degenerative change, 
we did not know. At the time of operation, on 
approaching the joint, the anterior acetabulum 
was cut through and the cut went across those areas 
that you see, which contained pink gelatinous ma- 
terial. There was some discoloration'of the adjacent 
articular cartilage. The changes in the head were 
perfectly similar to the changes that one finds in 
malum coxae senilis, in which there are cystic areas; 
but that is not what these areas represented. To call 
them cysts is hardly correct. They were degenera- 
tive fatty areas that when squeezed oozed material 
similar to olive oil. There was villus change in the 
inferior compartment but the villi were not the 
ordinary type. The joint did not have the appear- 
ance of a joint that was or had been infected, nor 
did it resemble tuberculosis in any way, shape or 
manner. The postoperative diagnosis was traumatic 
arthritis, and a cup arthroplasty was done. 

Clinical Diagnosis 
Traumatic arthritis. 

Dr. Reidy’s Diagnosis 

Tuberculosis of acetabulum, head of femur and 
hip joint. 

Anatomical Diagnosis 
Tuberculosis of hip. 

Pathological Discussion 

Dr. Benjamin Castleman: Microscopic examina- 
tion of the synovial lining of the joint, as well as 
that of the bone of the head of the femur, showed 
tuberculosis. 
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HOSPITALIZATION FOR ACUTE 
COMMUNICABLE DISEASES 

There are many good reasons for reconsidering 
the role of special contagious-disease hospitals. In 
recent years a definite change in attitude toward 
certain diseases has occurred, and they have 
been taken out of the class of those that are con- 
sidered suitable for isolation in special hospitals. An 
example of immediate interest is meningococcal 
meningitis. In the past, cases of this disease have 
been considered especially suitable for care in 
isolation hospitals but now they are being treated 
in the wards of general hospitals without difficulty. 
The problem of isolation and quarantine in cases of 
scarlet fever has been considered in a recent edi- 


torial in the Journal . 1 It is quite incongruous is 
the light of present-day understanding of strep- 
tococcal infections to consider scarlet fever as tie 
only one of a group of hemolytic streptococcus 
diseases that requires isolation in special contagious- 
disease hospitals, while patients with tonsillitis or 
septic wound infections are treated in the opes 
wards or in single rooms of.general hospitals. Small- 
pox may be considered as an extreme example. " 
even with this disease the facts that v L tin- 
against it is practically universal and that the im 
munity of the hospital personnel can be 
by frequent revaccination make it perfectly fea»!T 
to treat cases of this disease in single rooms 
general hospitals. 

General hospitals are, willingly or others 
treating cases -of all sorts of communicable &*. 
at the present time. Many patients are admit!?' 
before the correct diagnosis is made and when • 
are presumably at the height of their contagit ' nP 
and when the possibility of communicable w.. 
is entertained, the staff of the hospital must be pi- 
pared to use proper technic to avoid transfer of 
fection to themselves and to others. This makes - 
quite essential for the entire staff to be acq”' ,mt '' 
with the technics that limit the spread of cont A 
diseases. 

The diagnosis and care of open cases of tuu 
culosis, although different in many respects »w> 
those of other acute communicable diseases, p**- 
some problems along the same line. The „ 
hospitals for the care of such cases are 
crowded, and even when beds in such 
toriums are available, many patients are loath ^ 
take advantage of their facilities. General hospita* 
particularly large municipal hospitals, a re ^ 
stantly called on to receive such patients and to v- 
them for long periods, pending their final pl ac | 
in suitable institutions. During this time, 
open cases of tuberculosis are in many ways s 
in their contagiousness to other cases of the m u 
acute infectious diseases. Arrangements f° r 1 < 
management should be adequate to minimize 
spread of disease among the hospital contacts, ^ 
such arrangements are nowise different from 
necessary for the care of patients with other Cu 
municable diseases. 
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E Another factor to be taken into account, partic- 
ularly in this part of the country, is the steady 
increase in the burdens that the general hospitals 
r are carrying All physicians in large cities are con- 
stantly troubled with the inability to obtain hos- 
pital facilities for those among their patients who 
require care that cannot be given in the home The 
overcrowding of these hospitals is due, in large 
measure, to the increase in popularity of the agencies 
that provide hospitalization insurance In the 
future it is to be expected that hospital insurance 
will become more rather than less popular and that 
the burden on the general hospitals will consequently 
increase 

The specialized hospitals for contagious diseases, 
on the other hand, are not being used to capacity 
Ihen during epidemics the use of their facilities is 
only temporary The staffs of such hospitals are 
necessarily large, and a good part of the staff must 
be maintained even when this is not warranted by 
the number of cases Furthermore, because of the 
Kide fluctuations in use, their facilities are often per- 
mitted to deteriorate, and the aid of modern equip- 
ment and treatment, which is available in general 
hospitals, is often denied to patients 

The present problem of the shortage of nurses may 
proude a good excuse for the immediate considera 
tion of this important problem Contagious-disease 
hospitals require a relatively greater number of 
nurses per patient than do genera! hospitals and 
much of the time a large percentage of these nurses 
are not working to capacity, general hospitals, on 
*he other hand, arc much understaffed and their 
nurses are greatlj overworked 

The objection that provisions must be made for 
the emergencies incident to epidemics does not pro- 
'idc an argument for the maintenance of special 
contagious-disease hospitals General hospitals 
should be able to expand their facilities for the 
emergencies provided by disasters, and epidemics 
ma > well be classed in a group with other disasters 
The reorientation of existent communicable-disease 
hospitals to serve within the framework of the 
general hospitals, although it might not entirely 
a He\iate the nursing and bed situation, would un- 
doubtedly be of Borne help The views of the New 
State Department of Health 5 on this subject 


have recently been summarized at the request of a 
group of hospital administrators and health officers 
and are worth quoting 

In the early part of this centurj, there was a tendency 
on the part of municipalities to build special hospitals for 
the isolation of communicable diseases These so called 
‘ pest houses ’ were designed particularly for the care of 
smallpox cases but were intended for the isolation of other 
acute infectious diseases as well At that time, it w r as 
thought feasible to control communicable diseases in com- 
munities through isolation of recognized cases since it was 
felt that if all patients were isolated until the) were no 
longer infectious, the spread of these diseases would cease 
However, upon further investigation from a bacteriological 
standpoint it was learned that in many communicable 
diseases sjmptomless earners and atypical cases which 
ordinarily would not be recognized as infectious are fre- 
quently more important in the spread of the disease in 
the community than the tjpical cases which can be de- 
tected The routine hospitalization of acute communicable 
diseases for the sole purpose of limiting spread of the 
infection in the community, therefore, obviously would 
not accomplish this objective 

At present, hospitalization of contagious diseases or 
dinarily is recommended only in those cases requiring care 
from the standpoint of the welfare of the patient himself 
and which can be given onl> m a hospital and not at home 
In rare circumstances, it may still be necessary to hos- 
pitalize patients from the standpoint of the protection of 
the community as, for example, in the case of a com- 
municable disease discovered in a transient or occurring 
in a home in which for certain reasons proper isolation is 
impossible 

Concomitant with the development of our bacteriological 
knowledge of communicable disease, techniques have been 
dev ised to permit the safe isolation of cases of communicable 
diseases in general hospitals These procedures vary with 
the disease some patients can be cared for without danger 
on a ward, others must be confined to a private room 
However, there is essentially no communicable disease 
which cannot be cared for safely m a private room on a 
floor on which there are other patients with noncommuni- 
cablc diseases, providing certain techniques are practiced 
rigidly by the attendants It has become increasinglj 
clear that the training and skill of the attendants arc much 
more important m controlling the spread of infection than 
the physical equipment provided 

In the opinion of the New York Stale Department of 
Health, therefore separate buildings for the sole care of 
communicable diseases are not essential In larger munici- 
palities it may be more convenient for a hospital to have 
-i separate building for this purpose but this is a matter 
of convenience and not necessit) In smaller places in 
which such a building would be vacant a large part of the 
time, an unnecessary expense to the community would be 
entailed 

Every hospital is dealing with communicable diseases 
whether or not it recognizes that fact Because of the 
prev alencc of earners and at) pical cases among the general 
population, it is inevitable that such carriers and cases 
will be admitted from time to time to a hospital even 
though the infection is not detected at the time of ad- 
mission The routine procedures followed in these hospitals, 
therefore with regard to the hygienic practices of the 


438 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Apr, 6, K# 


The New England 

Journal of Medicine 

Formerly 

The Boston Medical and Surgical'Journal 
Established 1828 


Owned by the Massachusetts Medical Society and 
Published under the Jurisdiction of the 
Committee on Publications 

Richard M* Smith, M.D., Chairman 
James P. O’Hare, M.D. William B. Breed, M.D. 

Conrad WesseUtoelt, M.D. Oliver Cope, M.D. 

Official Organ of 

The Massachusetts Medical Society 

and 

The New Hampshire Medical Society 


Editorial Board 


Joseph Garland, M D 
shields Warren. M.D. 

C. Guy Lane, M.D. 
William A. Rogers, M.D. 
Stephen Rushmore, M.D. 
Henry R. Vtets, M.D. 
Robert M. Green, M.D. 
Charles C. Lund, M.D. 


A. Warren Stearns, M.D. 
Dwight O’Hara, M.D. 
Cheater S. Keefer, M.D. 
Howard M. Clute, M.D. 
Fletcher H Colby, M.D. 
Robert L. Goodaie, M.D. 
Chester M. Jones, M.D. 
Harvey R. Morrison, M.D. 


Associate Editors 

Thomas H. Lanman, M.D. Donald Munro, M.D. 

Henry Jackson, Jr., M.D. 


Walter P. Bowers, M.D., Editor Emeritus 
Robert N. Nye, M.D., Managing Editor 
Clara D. Davies, Assistant Editor 


Subscription Terms: $6 00 per year in advance, postage paid, for the 
United States (medical students, $3.50 per year); Canada, $/ 04 per year 
(Boston funds); $8.52 per year for all foreign countries belonging to the 
Postal Union. 

Material for early publication should be received not later than hooq 
, on Friday, 

The Journal does not hold itself responsible for statements made by any 
contributor. 

Communications should be addressed to the New England Journal of 
Medicine, 8 Fenway, Boston 15, Massachusetts. 


HOSPITALIZATION FOR ACUTE 
COMMUNICABLE DISEASES 

There are many good reasons for reconsidering 
the role of special contagious-disease hospitals. In 
recent years a definite change in attitude toward 
certain diseases has occurred, and they have 
been taken out of the class of those that, are con- 
sidered suitable for isolation in special hospitals. An 
example of immediate interest is meningococcal 
meningitis. In the past, cases of this disease have 
been considered especially suitable for care in 
isolation hospitals but now they are being treated 
in the wards of general hospitals without difficulty. 
The problem of isolation and quarantine in cases of 
scarlet fever has been considered in a recent edi- 


torial in the Journal . 1 It is quite incongruous ij 
the light of present-day understanding of strep, 
tococcal infections to consider scarlet fever as tl< 
only one of a group of hemolytic streptococcrs 
diseases that requires isolation in special contagion.!, 
disease hospitals, while patients with tonsillitis o; 
septic wound infections are treated in the ope 
wards or in single rooms of.general hospitals. Small 
pox may be considered as an extreme example. Bui 
even with this disease the facts that vaccinate' 
against it is practically universal and that the im 
munity of the hospital personnel can be maintains 
by frequent revaccination make it perfectly feasifet 
to treat cases of this disease in single rooms i 
general hospitals. 

General hospitals are, willingly or othenvisi 
treating cases of all sorts of communicable diseasr 
at the present time. Many patients are admitts 
before the correct diagnosis is made and when the 
are presumably at the height of their contagiousnes 
and when the possibility of communicable diseai 
is entertained, the staff of the hospital must be pr 
pared to use proper technic to avoid transfer of ii 
fection to themselves and to others. This mate 
quite essential for the entire staff to be acquaint! 
with the technics that limit the spread of contagm 

diseases. 

The diagnosis and dare of open cases of tube 
culosis, although different in many respects fro 
those of other acute communicable diseases, pr eSC ' 
some problems along the same line. The spec 
hospitals for the care of such cases are ou 
crowded, and even when beds in such san 
toriums are available, many patients are loath 
take advantage of their facilities. General hospita 
particularly large municipal hospitals, a fe c 
stantiy called on to receive such patients and to t 
them for long periods, pending their final placem 
in suitable institutions. During this time, ^ 
open cases of tuberculosis are in many ways si 
in their contagiousness to other cases of the 
acute infectious diseases. Arrangements for 
management should be adequate to minimize 
spread of disease among the hospital contac 
such arrangements are nowise different from 
necessary for the care of patients with other c 
municable diseases. 
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hours to tell me that a boy was having conv ulsions He had 
V * broken hts ankle three days before, and she suggested that 
he might have had an embolus to explain the convulsions 
^ She said his respirations were 58 and his pulse rate 60' Leav- 
— mg several patients in the office I dashed to the school at 
^ sixty mtles an hour to find the boy asleep and, when waked up 
u " totally oblivious that anything was wrong with him His 
pulse was 76 and his respirations were 16 I became mco 
~ Went and if I said anything it was only to mention the 
name of the deity over and over After she saw that I was 
r* unsympathetic to the embolism theory, she suggested it 
fc might be epilepsy I tore my hair again, but it did no good 
— 1 A few days later she again called me up — “urgently” — to 

p- tell me that a boy whose ankle I had strapped had suffered 
W agonizing pam” all night, that the strapping had caused 
r- great swelling and that he had paraly sis of the foot and ankle 
1 -'’ She had me worried, because I did not believe that she knew 
u- enough to make up such a story I had visions of meeting 
the boy s parents face to face and trying to explain how I 
had not caused the paralysis, how these things happen once 
j in a while and how extremely unfortunate it was I was 
willing to admit that perhaps I had put on the strapping a 
little too tightly So in an agonized frame of mind I made 
my way to the school to find a foot that was normal in every 
respect except for the swelling caused by a badly sprained 
h ankle 

H A while ago there was a measles epidemic Ever} dav there 
fc; were three or four new cases Toward the end of the epidemic 
L. the nurse became tired and nervous, and her mind which 
normally was extremely excitable had reached the explosive 
]b stage While walking with her across the campus she told 
^ me she had found a dead rat I did not say a word I knew 
what was working in her mind Sure enough, the next day 
the wires began to burn again and after paging me over the 
countryside she at last got me on the telephone There are 
two more down,’ she said, ‘I don't like it, I don t like it 
1 think you ought to come to the school immediately I 
look my time in getting there, and on arrival found that 
another doctor had preceded me I asked her what all the 
S^^^ent was about She wouldn't tell me but I knew 
jj ^ “*** made the diagnosis of bubonic plague 1 

|®V° I l ,ve from day to dav, almost in a state of collapse 
^ with the sword of Damocles hanging by a thread above my 
neck 

\ C s 
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I, BOSTON SOCIETY or BIOLOGISTS 

, 

A , meeting of the Boston Society of Biologists will be held 

i Surgical Amphitheater (3A) of the White Building 
,1 Massachusetts General Hospital, on Wednesday, April 19 

at o p m 

^ Program 

The Physical-Chemical Properties of the Plasma Proteins 
1 and Their Concentration into Fractions of Differing 

r Functions Drs E J Cohn, L E Strong, J L Oncley , 

f r, " Hughes, Jr , and S H Armstrong Jr 

lonnogcn ana Thrombin and the Products Derived from 
Them Drs J D Terry, J T Edsal! E A Bering Jr, 
£ y , and P R Morrison 

mmunological Studies on the Plasma Proteins Dr J F 
/ ri Fnders 

j mical Investigations with Albumin and Immune Glob 
Drs C A Janeway, L Woodruff and C 

P pi ° r “man 

In, £i“ investigations with Products of Tibrinogcn and 
^ Jhrombin Drs 0 T Bailey and T D Ingraham 

t ‘ 

SOLTH 1 ND MEDICAL Cl UB 

6* will J? n , cx . t , re8U ^ ar meeting of the South Fnd Medical Club 
ji at the headquarters of the Boston Tuberculosis 

ii Wi’?£ ,on ^54 Columbus Avenue Boston on Tuesday, 
^ suK a . ^ m Dr \lado A Getting will speak on the 

" affS Tropical D.sca.ca ’ 

> jsictans are cordially invited to attend 


MASSACHUSETTS CENTRAL 
HEALTH COUNCIL 

Featuring a panel entitled “Should Social Security Be 
Extended Farther into the Fields of Medical Care and Hos- 
pital Service?” the annual meeting of the Massachusetts 
Central Health Council will be held at the Pioneer \ W C A, 
140 Clarendon Street, Boston, promptly at twelve noon on 
Friday, May 5 After a buffet lunch (80 cents) and a brief 
business meeting the panel discussion with the president 
Dr George C Shattuck acting as chairman will proceed 
w 1 ’ * ^ - j , 

G 

of 

F Houser, M D , first assistant director, Massachusetts 
General Hospital, and Walter G Phippen M D member 
of the Massachusetts Medical Society 

Nurses and social workers, as well as physicians are cor 
dially invited to attend Luncheon reservations should be 
sent to the secretary, Arthur J Strawson 1148 Little 
Building Boston 16 


NEW ENGLAND SOCIETY 
OF ANESTHESIOI OG\ 

The next meeting of the New England Society of Ancs 
thesiology will be held in the Bigelow Amphitheater of the 
Massachusetts General Hospital on Tuesday, April 11, at 
8pm Dr K M Heard will speak on the subject, * Benefits 
and Hazards of Pentothal ” 


NEW 7 ENGLAND DERMATOLOGICAL 
SOCIETY 

The annual meeting of the New England Dermatological 
Society wilt be held in the Skin Out Patient Department of 
the Boston City Hospital on Wednesday \pril 12, at 2 pm 


NEW ENGLAND OPHTIIALMOLOGICAL SOCIETY 

\ meeting of the New England Ophthalmological Society 
will be held at the Massachusetts Eye and Ear Infirmary 
243 Charles Street, Boston, on Tuesday, April 18, at 8 p m 
Following the business meeting John Marquis Converse 
a major in the Medical Corps of the Trench Army, will show 
a motion picture Dr Walter B Lancaster will then speak 
on the subject Some Chestnuts from My Stock Pile ” 


NEW 7 ENGLAND OTO-LARY NGOLOGICAL 
SOCIETY 

The 'regular spring meeting of the New England Oto 
Lary ngological Society will be held at the Massachusctts’Ly c 
and Ear Infirmary on Wednesday, May 10 


NEW ENGLAND 
PATHOLOGICAL SOCIETY 

The annual meeting of the New England Pathological 
Society will be held at the Harvard Club Boston on Thurs- 
day, April 20 following the dinner at 6 pm, Dr Tom 
Spies will speak on the topic, ‘ Pathological Changes Occur * 
ring in Certain Vitamin Deficiencies in Man ” 


UNITED STATES CIVIL SERVICE COMMISSION 

While on battlefronts scattered throughout the world our 
Armed Forces arc concentrating on winning the war, in 
Army and Veterans’ hospitals here in the United States 
trained occupational therapists are among those lending 
their efforts toward winning the peace 

These therapists are erasing the ravages of war bv the 
sy stcmatic rehabilitation of injured bodies and minds borne 
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of the war-wounded are reconditioned for further service in 
the Army; others are fitted for useful civilian work in a normal 
environment. _ ' , 

As increasing numbers of injured soldiers _ return to the 
hospitals, more and more occupational therapists are needed 
to aid in their adjustment to normal life. In greatest demand 
are experienced graduates of accredited schools of occupational 
therapy. Experience should be in hospitals acceptable to the 
American Medical Association. For some positions, however, 
college training in psychology and in arts and crafts or trades 
and industries, or experience as a junior aide in Veterans 
hospitals, may be substituted for training in occupational 
therapy schools. Other positions will be filled by inexperienced 
graduates of occupational therapy schools. 

The salary range of these positions is $1970 to $2433 a 
year, including overtime pay. Those appointed at $1970 
will be trainees for a period of eighteen months; those ap- 
pointed at $2190 and $2433 will administer occupational 
-therapy under medical and general supervision in Army and 
Veterans’ hospitals. 

There are no age limits and no written tests, but applicants 
must be physically capable of performing the duties involved. 
Persons now using their highest skills in war work should not 
apply. Federal appointments are made in accordance with 
War Manpower Commission policies and employment 
stabilization programs. 

Further information on occupational-therapy aide posi- 
tions and forms for applying can be obtained from first-class 
and second-class post offices or from the United States 
Civil Service Commission, Washington 25, D. C. 


SOCIETY MEETINGS AND CONFERENCES 

Calendar of Boston District for the Week Beginning 
Thursday, April 13 

Thursday. April 13 

*9.00-10.00 a.m. Medical clinic. Dr. S. J. Thannhauser. Joseph H. 
Pratt Diagnostic Hospital. 

Friday, April 14 

*9:00-10.00 a.m. Treatment of Amputees in the Services and Later. 
Rear-Admiral R. H. Laning (MC), U.S.N.R. Joseph H. Pratt 
Diagnostic Hospital. 

Saturday. April 15 

*10 00-11:30 a.m. Medical staff rounds. Peter Bent Brigham Hos- 
pital. 

Monday, April 17 

*12:15-1:15 p.m. Clinicopathological conference. Peter Bent Brigham 
Hospital. 

Tuesday. April 18 

*9 00-10,00 a.m. Medical clinic. Dr. S. J. Thannhauser. Joseph H. 
Pratt Diagnostic Hospital. 

*12.00 m. Tropical Diseases. Dr. Vlado A. Getting. South End Medi- 
cal Club. Headquarters of the Boston Tuberculosis Association, 
554 Columbus Avenue, Boston. 

*12:15-1:15 p.m. Clinicoroentgenoiogicai conference. Peter Bent 
Brigham Hospital. 

Wednesday, April 19 

*1MI0 m. Clinicopathologieai conference. Children’s Hospital. 

8 00pm Boston Society of Biologists. Surgical Amphitheater 
(3A) of the White Building, Massachusetts General Hospital. 


*Open to the medical profession. 


April 11. New England Society of Anesthesiology. Page 443. 

April 12. New England Dermatological Society. Page 443. 

April 13. The Use and Misuse of Bacterial Chemotherapy. Dr Charles 
A. Janeway. Pcntuchet Association of Physicians. 8:30 p.m. Haverhill, 

April 18. New England Ophthalmological Society. Page 443 

April 20. New England Pathological Society. Page 443. 

A PRO- 24 and 25. Massachusetts Safety Conference on War Production 
and Civilian Defense. Page ix, issue of March 30. 

April 29. Long Island College of Medicine. Page ix, issue of March 30 . 

Mat 5. Massachusetts Central Health Council Page 443 

May 8-14. War Conference on Industrial Medicine, Hygiene and 
Nursing. Page x, issue of March 23. 

May 10. New England Oto-Laryngological Society. Page 443 


May 23 and 24, Massachusetts Medical Society. Annual 
Hotel Statier, Boston. ' "4 

June 7-13 American Board of Obstetrics and Gynecology. p Jft 
issue of March 23. * s 1 * 

June 12-16. American Medical Association. Annual meeting Clir« 
Page 798, issue of Noi ember 18. ' ' 

June 12-16. American Physicians’ Art Association. Page i, in,, n 
March 2. 

October 3-5. American Public Health Association, Hotel Pennijlvir t 
New York. Page ix, issue of March 30. 


District Medical Societies 
Suffolk 

May 4. Censors’ Meeting. Page xiii, issue of February 10 

Worcester 

April 12. Hahnemann Hospital, Worcester, 

May 10. Annual meeting. 


BOOKS RECEIVED 

The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
Will be gladly furnished on request. 


American Standard Definitions of Electrical Terms. 4°, doth, 
311 pp. New York: American Institute of Electrical Engin- 
eers, 1943. $1.00. 

This authoritative reference work was compiled by a 
special committee representing thirty-three organizations in 
the electrical field and organized by the American Institute 
of Electrical Engineers. The committee was enlarged by the 
appointment of eighteen subcommittees with a total mem- 
bership of one hundred and twenty, to which were added 
numerous nonmember experts, so that, in all, over three 
hundred authorities in all fields aided in the compilation 
The primary aim of this glossary is to express for each term 
the meaning that is generally associated with it in electrics 
engineering in the United States. The preferred definition 
is a simple one, with a single statement of function rathe 
than explicit description of all properties included and ex- 
cluded. The arrangement is by special groups and su 
sidiary sections. The numbering used to identify terms 
based on a system proposed for use by the fntcrnatio 
Electrotechnical Commission. Groups 75 and »0, M ■ S 
to do with radiology and elcctrobiology, including cle . 
therapeutics, are of medical interest. There is an extensi , 
comprehensive index. The work is well arranged ana 
printed on good paper in a good binding and sold at a n0 ®' . 
price. It should be in all medical libraries, as well as i ■ 
offices of all physicians interested in radiology and c 
therapeutics. 


Lincoln-Douglas: The weather as destiny. By Willi*® 
Petersen, M.D. 8 °, cloth, 211 pp., with 16 illustrations 
Springfield, Illinois: Charles C Thomas, 1943. $3.00. 

The author contends that the relation between the 
body and the atmosphere in .which it functions is oi P -j 
importance and that this relation must be undersi 
man is to make any 'progress in adjusting nimseli to . ^ 
exorablc conditions of existence. His thesis has been 
around the famous Lincoln-Douglas controversy. 

Medical Clinics on Bone Diseases: A text and °^ a5 ‘ Jfj 39 
Snapper, M.D. 4°, doth, 225 pp., with 30 
tables. New York: Intersciencc Publishers, 

1943. $10.75. . tufCS 

In this book are presented observations and involved 
especially chosen to elucidate some { the problems i. rT!)c 

in the recent expansion of knowledge of bone d«e . m 
comparison of experiences is made between con 
the Western Hemisphere and those in China. 
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The minner of injury to the head was in most 
;es remarkably similar Eighteen patients (46 
- cent) had fallen downstairs or on paved streets, 
:jpe of accident especially frequent among alco- 
lic patients Tull details concerning such acci- 
ats were rarely obtainable, since most of these 
tients were found lying on the sidewalk m a coma- 
c condition Traffic accidents were responsible 
the next largest group (36 per cent), and a 
nety of incidents accounted for the remainder 

Definition or Terms 

The duration of the post-traumatic psychosis 
:h its intellectual, emotional and personality dis 
banccs, may extend well into weeks or months 
f the end is often difficult to define The period 
disorientation can be more definitely delimited, 
i in these cases was ascertained by asking specific 
2 stions pertaining to time, place and situation, 
ieated at daily intervals For the purposes of this 
dy it was therefore found convenient to regard 
lfusion as synonymous w ith disorientation in one 
more spheres, and the data have been arranged 
:ording to the duration of such confusion Coma 
1 scmicoma were considered ended when the 
tient was able to respond recognizably to calling 
name 

In Table 1 the frequency of abnormal signs is 
*d In Tables 2 and 3 a number of findings are 
alyzed with regard to their duration Short, 
dium and long periods of confusion were ar- 
ranl> chosen so that a similar number of cases 
each group would be available for comparison 
,c separate listing of patients who died was dic- 
ed by the fact that death rather than recover) 
termtned the end of the confusion, and only those 
tients who died after three days have been m- 
ided The temperature, pulse and respirations 
re considered to have returned to normal when 
ctuations of these vital signs did not exceed the 
: epted norm 10 , in addition, the occurrence of 
normally high or low values was noted Blalock’s 11 
Gnition of surgical shock was followed Many 
nor abnormal findings were obtained on neuro- 
tic examination, but only Babinski’s sign and 
qualities or absence of tendon reflexes occurred 
th sufficient frequency to be tabulated Tocal or 
^crahzcd disturbances of frequency in the electro 
ccphalographic tracings were regarded as attnb- 
a hle to the head injury, in accordance with 
“ criteria of studies reported in the literature r * 
t0mc of the terms used are self-explanatory, but 
:icrs demand arbitrar) definition Acute alcohol- 
n was recorded when the odor of alcohol on ad- 
ssion was substantiated by a history of consider- 
*c intake immediately before the accident 
rnttual use of alcohol to excess, with frequent 
tests for drunkenness or a history of delirium 

» * ,re todtbtea to Dr Charlfi lirenner hr therUcUotnetphiio^rtphiC 


tremens, was considered evidence for alcoholism 
Apath) was defined as a state m which the patient 
shows no interest in his own condition, his physician 
or his surroundings The period during which the 
patient could not respond to psychologic tests was 
measured by ability to co-operate in such simple 
tasks as serial subtraction or study' of absurd pic- 
tures Data regarding the manner in which the re- 
sponse to such psychologic tests is disturbed follow- 
ing head injury have been analyzed and presented 
elsewhere 9 13 The ability to cooperate in any 
degree in such tests is here recorded as a stage in the 
recovery process Drowsiness was regarded as a 
condition in which the patient tends to fall asleep 
repeatedly during the ordinary waking hours In 
hospital records such variable states as semicoma, 
confusion, apathy and lack of speech are often 
described as stupor We have used this word to 
describe those patients who were able to eat or drink 
and maintain body position but failed to give any 
verbal responses The term “incoherence” is used to 
describe the condition, irrespective of its etiology, 
in which speech was disorganized, reaching the 
extreme in a confused mixture of words In this 
study the use of the term “persev eration” has been 
limited to repetition m speech An abnormal sense 
of well being has been described as “euphoria,” and 
a morbid impulse to joke as “moria ” Patients who 
had difficulty in adjusting to the hospital environ- 
ment after they were sufficiently recovered to be 
ambulatory on the ward were considered behavior 
problems 

In evaluating the status during the immediate 
follow-up period, dementia was adjudged to be 
present when disorientation still existed after three 
months In those patients designated as intellec- 
tually impaired, the psychometric findings were well 
below the range that could be expeettd from the 
school and occupational histones I xcept where 
actual measurements such as those of pulse, tem- 
perature, respirations and spinal fluid pressure 
could be used, only the presence or absence of certain 
features was noted, since the degree was a matter of 
interpretation 

Ciimcvi Datv 
Frequency of Stgns 

The principal abnormal findings are presented m 
order of frequency in Table 1 Abnormal clcctro- 
encephalographic findings (93 per cent), bloody 
spinal fluid (90 per cent) and elevated spinal-fluid 
pressure (74 per cent) occurred in the great ma- 
jority of cases Babinski’s sign (67 per cent) and 
skull fracture (65 per cent) were next in frequency 
This tabulation focuses attention on the high in- 
cidence of the presumptive evidences of severe brain 
damage in patients with prolonged confusion as a 
result of head injury 

Many' compound or depressed skull fractures, 
together with the ituncnnnl hemorrhages, *»c- 
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counted for The large number of operations in this 
series. The frequency of subdural or extradural 
hemorrhage (27 per cent) indicates that these com- 
plications should be carefully considered in con- 


Table 1. Frequency of Abnormal Findings. 


Finding 


Frequency 


Abnormal electroencephalographic findings 

Bloody spinal fluid 

Pressure above 200 mm. of water on lumbar puncture . . . 

Babinski’s sign 

Skull fracture 

Restlessness 

Acute alcoholism 

Respiratory ratcabove 30 

History of chronic alcoholism 

Abnormalities of tendon reflexes 

Perseveration 

Maximal fluctuation of diastolic blood pressure above -40 

Pulse rate above 120 '*? 

Pulse rate.below 60 

Confabulation > 

Maximal fluctuation of systolic blood pressure above 60 . 

Dysphasic disorder of speech or perception 

Skull operation 

Apathy 

Temperature above 103°F 

Irritability 

Subdural or extradural hemorrhage* 

Behavior problem 

Stupor 

Complicating extracranial injuries . . 

Incoherence of speech 

Convulsions 

Hallucinations 

Surgical shock . . . . 

Eupho\ : a and moria 


93 

90 

74 

67 

65 

64 

60 

51 

50 

49 

48 

47 

46 

41 

39 

38 

36 

36 

33 

31 

28 

27 

26 

23 

20 

18 

15 

14 

11 

10 


*Vcribed by operation or autopsy. 


fused patients. During their early hospital course 
15 per cent of the patients experienced convulsive 
seizures. 

Intellectual disturbances, such as perseveration, 
confabulation and dysphasic disorders, outnumbered 
other mental abnormalities. Ten patients (26 per 


It is worth noting that a great number of signs 
were comparatively infrequent in the patients in 
whom the duration of confusion was short (Table 2).V 
Patients disoriented for less than twenty days did 
not have convulsions or incoherence, although the ' 
incidence (40 to 60 per cent) was fairly high in those 
confused for twenty-one days or over. Likewise" 
neither stupor nor a temperature above 103°F. was 
found in patients disoriented for less than ten days. 
In contrast to these findings, there were signs that 
were no less frequent in the patients in whom con- - 
fusion was of short duration. Among these were 
abnormal electroencephalograms, Babinski’s sign, 
significant respiratory, pulse and blood-pressure 
changes, complicating extracranial injuries and sur- 
gical shock. Apathy, euphoria and moria were . 
actually more frequent in the patients who were 
disoriented for less than ten days than in others. . 

Acute and chronic alcoholism occurred in well over 
half the cases. The mean duration of confusion in ; 
the alcoholic group (nineteen days) was considerably 
longer than that in the nonalcoholic group (eleven, 
days). It should be pointed out, however, that the 
mean age of the alcoholic patients was also' greater; 
than that of the other subjects (forty-six as com- 
pared with thirty-one years). • . : 

Not mentioned in the tables were the following 
features that occurred in relatively few cases. Eight 
patients (21 per cent) had a history of previous head 
injury. Three showed a lucid interval between an 
initial and later period of confusion, and 2-exhibited 
marked fluctuation in the level of consciousness. 
Four of these 5 patients were found to have sub 


Table 2. Changes in Frequency of Findings With Decreasing Duration of Confusion,. 


Data 


Number of cases 

Mean age (years) 

Decreased incidence (percentage): 

Bloody spinal fluid 

Pressure above 200 mm. of water on lumbar 

puncture 

Skull fracture 

Restlessness 

Acute alcoholism 

History of.chronic alcoholism 

Perseveration 

Confabulation 

Dysphasic disorder of speech or perception 

Skull operation 

Temperature above 103°F 

Irritability 

Behavior problem 

Stupor 

Subdural or extradural hemorrhage* ..... 

Incoherence 

Convulsions ’ 

Increased incidence (percentage): 

Apathy 

Euphoria and moria 

- ^Verified at operation or autopsy. 

- tThe percentage given is that of the total 


All Cases 

Death after 
4-23 Dats 

Duration of Confusion 
21 DAYS OR 10-20 DAYS 

LONGER 

3-9 DAYS 

39 

5 

10 

12 

12 

39 

52 

41 

48 

24 

90 

100 

100 

91 

75 

74 

SO 

90 

82 

50 

65 

80 

80 

55 

50 

64 

60 

80 

58 

58 

62 

60 

70 

67 

42 

50 

40 

60 

58 

36 

48 

40t 

S 9 

50 

16 

39 

20t 

56 

. ' 58 

8 

36 

25t 

80 

25 

- 8 

36 

40 

60 

25 

25 

31 

80 

40 - 

31 

0 

_ 28 

— 

60 

17 

25 

26 

— 

70- 

S 

• 17 

23 

40} 

50 

17 

0 

27 

75 

30 

27 

17 

18 

20} 

60 

■ 0 

0 

15 

40 

40 

0 

0. ' 

33 

. 

30 

25 - 

58 . 

10 

— 

0 

25 

' 8 


umber of cases, regardless of whether death supervened before normality had returned. 


cent) presented behavior problems on the ward, dural hematomas, and in the fifth the right fronts 1 
Apathy and marked irritability were encountered lobe had been traumatically amputated. The 3 pa 
.. in about a third of the cases. Hallucinations were tients with dementia exhibited' an abnormal y in 
relatively rare (14 per cent), and with the exception . creased appetite. 

of 1 case occurred only in acute or chronic alcoholic The 5 patients who died during their initial h° s ' 
patients. pitalization represented particularly severe > e 
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uries with complications. Four had sustained 
till fractures — 3 basilar and 1 compound. All had 
perienced contusion and laceration of the brain, 
the 4 with subdural hemorrhages, 3 died within 
e first six days, 2 of them despite operation; the 
urth lingered for twenty days, finally dying of 
jticemia. A seventy-two-year-old man lived for 
enty-three days and developed an acute terminal 
mingitis with epileptiform seizures. At autopsy 
: was found to have an old plaque jaune with a 
rge area of recent softening, in addition to some 
mtusion and laceration. One patient was explored 
second time for a subdural hematoma w’hen he 
iled to improve after removal of a large subdural 
imorrhage, but only an extensive area of softening 
as discovered. An elderly woman with a com- 
>und skull fracture, multiple fractures, early sur- 
cal shock and subdural hemorrhage remained m 
>ma for six days before death. 

'uralion of Signs 

The mean duration of the various findings is 
io\vn in Figure 1. The ability to speak returned 
irly, on an average during the first day, and usually 
nmediately after the reappearance of reflex activity 
s coma subsided. The first response to simple 
$>chologic tests was not attained until the second 
eek, but this degree of improvement was pre- 
yed by correct orientation in place, situation and 
ime. Of the vital signs, the respirations returned 
o normal first, then the temperature and last the 
•ulse As might be expected, the duration of ab- 
lormal signs varied directly according to the dura- 
ton of confusion, although pulse fluctuation was 
in exception to this general rule. 

In Table 3 it will be seen that the order of events 
n recovery varied in the three groups of confused 


to those with less prolonged confusion. Restlessness 
requiring restraint lasted relatively longer in the 
patients with moderate durations of confusion than 
in those with shorter or longer disorientation. 

None of the patients W’ho died responded to the 
simplest psychologic tests before death, and 80 per 

MEAN DURATION IN DATS 
3 lO 13 20 25 30 


SPEECH 

RESPIRATION 

DROWSINESS 

RESTRAINT 

3 

ESS 

JESS* 


TEMPERATURE 


INCONTINENCE 

■E553B2T3 

TESTING 

HBE53H31 

PLACE 


PULSE 




TIME 


CONFUSION 


HOSPITALIZATION 



3 10 13 20 23 30 

Ticure 1. Duration of Abnormal Stgns in jp Cases «'«*'/» 
Prolonged Confusion following Head Injury. 

cent of those longest confused were not testable 
during hospitalization. Only la per cent of those 
disoriented for ten to twenty days were completely 
incapacitated in this respect throughout their stay, 
whereas subjects with the shortest confusion could 


Table 3. Duration of Abnormal Findings According to Duration of Confusion 


Death after 
4-23 Dats* 


Duration or Covrusio-* 


day 

2 


l 


fteitraint .. ’ 

Abnormal fluctuation m iemperatur< 
Incontinence ... . . 

Inability to respond to testa .. 


21 

29 

IS 

3i 

33 

41 


♦In ibe patients who died many aigns persisted until A'ltllti ifd* 1 nevertheless!* «» order' 
r«Hod fiom tnjury to death I he mean duration was calculated, neve 
on the average than did others, e>en when death »uperrcnea 


‘tee was tie same a# for the 
t some signs pcfiiited longer 


patients who ultimately recovered. The variations 
clnefiy concern the duration of abnormalities in 
respiration, temperature and pulse. The order of 
recovery from speech less ness, incontinence and 
disorientation in place, situation and time w f as the 
same in all. Drowsiness persisted longer in relation 


be tested. At the end of three months, 3 patients 
with dementia (9 per cent of the surviving 34 pa- 
tients) and 7 with intellectual impairment (21 per 
cent) had had a period of confusion lasting longer 
than nineteen dajs. If these values are contorted 
into figures applicable to alt cases of head injury 
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studied at this hospital, regardless of duration of 
confusion, approximately 2 per cent of all patients 
had marked and probably permanent intellectual 
defect at the end of three months. 

All 14 cases listed under the heading of dysphasia 
suffered from impairments in perception and execu- 
tion associated with confusion. Understanding of 


light of the long disturbances of consciousness in 
these patients, however, some consideration is <kt 
to their course during the first six months after 
discharge from the hospital (Table 5). Five pa- 
tients died during their initial hospitalization after 
a period of confusion varying from four to twenty 
three days; a sixth, who remained demented for 


Table 4. Comparison of Durations of Coma or Semicoma and of Confusion. 



At l Cases 

Death \fter 

Duration of Confusion 


Duration or Coma or Semicqma 


4—23 Dais* 

21 DAYS OR 

LONGER 

10-20 DAYS 

3-9 DAYS 

Unknow n 

i 

0 

l 

0 

0 

Le*s than 1 hour 

10 

1 

0 

6 

3 

1-5 hour6 

10 

2 

6 

2 

6 

6-11 hours 

s 

1 

0 

2 


12-24 hours 

5 

0 

2 

2 

i 

Above 24 hours 

2 

1 

1 

0 

0 


. 

— 


— 

— 

Totals 

39 

5 

10 

12 

12 


spoken and written language, as well as ability to 
read and write, was disturbed in all cases. In only 
4 patients was the disturbance of speech such as to 
indicate localized cerebral damage, and of these, 
two had a “jargon dysphasia.” The majority of 


Table 5 Aftereffects of 2Q Patients.* 


Status No 

of Cases 

Percentaef 

Asv mptomatic patients 

ii 

38 

Patients with sjmptoms after liospitahza- 

tiont 

18 

fi2 

Headache 

11 

38 

Dizziness . 

12 

41 

Weakness and easy fatigabiht} 

7 

24 

Insomnia 

1 

3 

Disturbance of sexual function 

1 

3 

Fear, anxiety and worry 

3 

10 

Patients with neurologic signs after has- 

pitabzauont 

9 

31 

Cranial nerve palsies 

4 

14 

Babinski’s sign 

4 

14 

Unstead} gait 

3 

10 

Dv spha c ta 

4 

14 

Dysarthria 

1 

3 

Patients with epileptiform seizures 

2 

7 

Patients with change in mental status at end 

of 6 months^ 

12 

41 

Dementia 

2 

7 

Partial intellectual impairment 

7 

24 

Marked personalitv change 

7 

24 

Abiht> to work 



Returned to work within 5 months 

15 

52 

Returned to work between 3 and 6 months 

4 

14 

Unable to work at end of 6 months 

4 

14 

Did not work before accident, but capacitv 

estimated to be impaired 

3 

10 

Child (no criteria for adjustment) 

1 

3 


♦Alt patients were followed for at least six months, but the figures do 
not always represent the findings at the end of that time. The signs and 
symptoms listed were present for -variable periods of time following hos- 
pitalization 


TThere was, of course, some overlapping, some patients having more 
than one symptom or sign 


^Patients with dementia are not listed with those having marked pei 
'onahtj change, but 5 patients with partial intellectual impairment wer 
adjudged to have striking personality disorders as well We are mdebte 
to the other members of the research group for data on the ultimat 
follow-up, and particularlj to Dr Edwin M Cole for a report on th 
intellectual status of the patients y 


t-licsc pcitAciYts Held ci distuTfocincc vn the understand- 
ing of the meaning of sentences that lasted longer 
than the period of disorientation. 

Comparison of the durations of coma or semi- 
coma and mental confusion (Table 4) shows that 
the relation between the two was not direct. 

Course After Hospitalization 
Discussion of the late effects of severe injuries to 
the head is beyond the scope of this paper. In the 


more than three months after removal of a subdural 
hematoma, died after a second exploratory craniot- 
omy. Four patients could not be adequately fol- 
lowed. In 2 cases satisfactory reports concerning 
the patients were received from other institutions 
The remaining 27 patients were examined one or 
more times in the Head-Injury Clinic of the Boston 
City Hospital and were followed for at least sit 
months after injury. 

A relatively large percentage (38 per cent) of 
patients remained asymptomatic during the sit- 
month follow-up period. In general, symptoms did 
not begin after discharge but were existent through- 
out the post-traumatic course. Sixty-two per cent 
of patients who were followed had some complaint 
attributable to their head injury, but in only 2 cases 
were the symptoms severe. Nine patients had two 
or more of the symptoms listed in Table 5, whereas 
4 presented the classic triad of headache, dizziness 
and easy fatigability. Headache and dizziness, 
whenever present, usually lasted for at least two 
to four months, and in 5 cases each was presenter 
longer than six months. Residual neurologic signs 
were found in 9 cases (31 per cent), and in mosto 
them persisted in some degree for the entire folio"' 
up period; 2 patients developed epileptiform seizure 
late in their course. Those patients with roarkc^ 
intellectual impairment a few weeks after mjnff 
continued to show the same defect in diminishing 
degree for at least six months; the incidence of in 
tellectual defect at the end of three and of ElX 
months was approximately the same. All 4 cases 
with dysphasia improved considerably, and at t e 
end of six months it was difficult to demonstrate an) 
defect in 3. Two thirds of the patients who " er ^ 
followed had returned to their usual occupation^ 
within six months after injury, and only 14 P er cC ^ 
could be considered completely incapacitated ) 
their head injury at the end of this time. 

Discussion 

Prolonged confusion resulting from head ' n U9 
was accompanied by important changes in 



Vol 23 0 No. 15 


HEAD INJURY — MOORE AND RUESCH 


451 


is in about half the 39 patients, and the duration 
uch changes did not seem to be significantly re- 
el to the duration of confusion. From these 
srvations, it seems safe to conclude that mental 
fusion in patients with head injuries is not 
narily the result of respiratory or peripheral 
ulatory disturbances or elevated body tem- 
iture. The evidence, on the other hand, in- 
ttes that prolonged confusion is the direct result 
were trauma to the brain, a conclusion supported 
the high incidence of findings indicating severe 
:bral damage, such as an abnormal electro- 
Jphalogram, bloody spinal fluid under increased 
isurc, extensor plantar responses and skull frac- 
From the data obtained in this small series 
> not justifiable to conclude that confusion rc- 
s from increased pressure, the presence of blood 
he spinal fluid or a combination of these. Indeed, 
are well aware of many cases in which all these 
e present without prolonged confusion. No 
ibination of signs, apart from those of the mental 
irder consequent on the confused state, was in- 
iably present. From the prognostic standpoint, 
presence of convulsions during the hospital 
rse, incoherence, stupor or a temperature over 
S F. was particularly important in this series, 
:e these signs were found only in association with 
longest confusion. This evidence also supports 
theory that fever in such injuries is of cerebral 
in, as indicated by Goldstein. 11 The duration 
die period of disorientation was prolonged by 
ancing age and by alcoholism. 

•mong 190 unselectcd patients with head injuries 
riously reported, 0 9 per cent were in a state of 
ia or confusion during the first twenty-four 
r$. The series studied here, in which coma or 
fusion persisted for longer than three days, con- 
ges 8 per cent of a larger but overlapping group. 
! $e figures suggest that when confusion is present 
more than twenty-four hours, it is usually asso- 
cd with severe cerebral damage and is apt to 
iist for days or weeks. Although short-lasting 
rientation is usually encountered immediately 
r head injury, this type of disturbance tends to 
limited to minutes or hours, and is probably 
ted to alcoholism, to a memory gap or to the 
'tional factors attendant on loss of consciousness. 

this small series it is interesting that euphoria, 
,a and apathy were more frequent in the pa- 
ts m whom the period of confusion was short, 
s possible that severe intellectual impairment 
k$ these emotional and personality dfsturb- 
which become more evident when orientation 
ims. 

he order in which the various abnormalities 
ppeared is constant for speechlessness, incon- 
nec and disorientation in place, situation and 
These arc milestones in a gradually pro- 
sive improvement in cerebral function. There is, 


however, a diurnal fluctuation most noticeable in 
any function for the first few days after its reappear- 
ance. In relation to these events in mental awaken- 
ing, drowsiness and restlessness hold no fixed place, 
disappearing relatively earlier in the more lengthy 
confusions. It is possible that they reflect disorder 
of a different kind, — for example, emotional re- 
action — for the person with limited consciousness 
is still capable of such reaction. The duration of 
abnormality of pulse rate may likewise be related 
to emotional disturbance as well as to damage to’ 
vital centers. Its inconsistency reveals such mul- 
tiple relations. The motor manifestations, such as 
inability to speak and extreme restlessness requiring 
restraint, disappear long before the intellect returns 
to normal. The duration of the period in which the 
patient is unable to make any response to simple 
psychologic tests was found to be a measure of the 
seventy of the confusion, for the duration of such 
disability was related to the duration of the period 
of confusion. The first responses were made shortly 
before normal orientation reappeared. 

The cases here reported are included in a larger 
group investigated by us,° in which the incidence 
of severe intellectual impairment at the end of 
three months w as about 2 per cent All the patients 
in the present series with persisting intellectual 
defect at the end of three and six months had a 
period of disorientation in excess of nineteen days, 
an indication that both these disturbances are 
aspects of the same essential disorder of cerebral 
function. The mental phenomena of the confused 
state can be regarded as the initial deeper stage of 
what later becomes intellectual impairment. This 
disturbance is complicated by the influence of age 
and alcoholism. No cases were encountered of 
disproportion between the severity of confusion and 
the degree of residual mental defect of the type 
mentioned by Symonds. 0 These patients are being 
followed for long periods by the other investigators 
in the project, and our present intention is simply 
to give an indication of the clear relation between 
the early confusion and the later disturbances of the 
intellectual sphere. 

The duration of amnesia is closely related to that 
of confusion. AH the patients in this series appeared 
to have retrograde and post-traumatic amnesia, but 
reliable estimate of its duration w'as obtainable only 
in retrospect after disorientation and other dis- 
turbances had entirely cleared. In the early stages 
of hospitalization, therefore, the duration of con- 
fusion (disorientation) is the best criterion for eval- 
uation of the severity of damage to mental function. 
Unfortunately, such information is often unavailable 
when patients arc seen late tn convalescence, and the 
post-traumatic period of amnesia is then the only 
basis on which the duration of disturbed conscious- 
ness can be estimated. Whereas post-traumatic 
amnesia appears to coincide. fairly well in duration 
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with disorientation, measurement of the latter 
would provide more reliable and more easily obtain- 
able objective data. 

Summary 

In 39 patients with prolonged disturbances of 
consciousness following head injury, the frequency 
and duration of abnormal signs were analyzed. A 
high incidence of abnormal findings, such as an 
altered electroencephalogram, skull fracture, bloody 
spinal fluid under increased pressure and Babin- 
ski’s sign, gave evidence that prolonged mental 
confusion is associated with severe brain damage. 
Important changes in vital signs were present in 
only half the cases and appeared to be independent 
of the presence and duiation of confusion. 

During the period of hospitalization immediately 
following injury, intellectual disturbances out- 
numbered other mental abnormalities. Emotional 
disorders tended to appear later than the cognitive 
dysfunctions, and persisted longer; they were fre- 
quent even in cases of short confusion. 

Ability to speak returned on an average within 
the first day. The first response to simple psycho- 
logic tests appeared during the second week, before 
correct orientation in place, situation and time, 
which returned in that order. Drowsiness and rest- 
lessness held no fixed place in the order of recovery, 
and appear to be independent of the course of 
recovery of intellectual function. 


Gross intellectual defect persisted for six monl 
in 31 per cent of the series, and in every case n 
preceded by a period of confusion lasting longer th 
nineteen days. 

The duration of disorientation proved to be c 
of the most reliable and easily obtainable crite 
of the seriousness of mental prognosis. The to 
duration of post-traumatic amnesia is direc 
related to the period of disorientation and thus 1 
equal value, but is available only later and is t! 
a purely subjective quantity. 
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MENINGOCOCCAL MENINGITIS* 

A Report of Thirty-Three Cases with No Deaths 

Lieutenant Ralph R. Meyer, M.C., A.U.S. 

CAMP GRANT, ILLINOIS 


T HIRTY-THREE cases of meningococcal menin- 
gitis were admitted to the Contagious Disease 
Service of the Station Hospital at Camp Grant, 
Illinois, between January 4 and July 3, 1943. Dur- 
ing this period, there were 10 additional cases of 
acute purulent meningitis, with 1 death. No organ- 
isms were found either on repeated spinal-fluid 
examination or .on blood culture. Because the 
etiology of these cases is not clear, they are not in- 
cluded in this discussion. 

Four cases are presented in detail, including one 
that was complicated by hemorrhage into the ad- 
renal glands (Waterhouse-Friderichsen syndrome). 
All the patients were adults between the ages of 
eighteen and thirty-four years. 

Symptoms 

In most cases the onset was acute, with severe 
headache, chills, fever and vomiting (Table 1). Less 

♦From jhe Medical Service, Station Hospital, Camp Grant, Illinois. 


frequently there was an associated cough, s 
throat and nasal discharge. The admission t£ 
peratures varied from 98 to 104.4°F., with an aver; 


Table 1. 

Frequency of Symptoms' 


Symptom 
Headache 

No. of Cases 
... 32 

Perceeta 

97 

97 

91 

73 

36 

33 

24 

IS 

Fever 

32 


30 

Chills , 

24 

Sore throat 

12 

Cough 

11 

General aching v 

Nasal discharge 

8 

6 


of 100. 8°F. Fever persisted on an average of 
days, with a variation of one to fifteen days. 

Physical Signs 

A rigid neck was present in all 33 patients, < 
a positive Kernig sign was elicited in all b u 
(Table 2). Coma, semicoma or drowsiness occui 
frequently. Skin manifestations, usually in the 
of petechiae, were not uncommon. Occasions 
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a generalized pink macular or maculopapular rash 
was seen. Neck rigidity persisted on an average of 
6,6 days, with a variation of two to seventeen days. 

' Laboratory Findings 

A total and a differential cell count, a Pandy’s 
'test, a sugar determination, a stained smear and 
a culture on chocolate agar (incubated in an atmos- 

Tahle 2. Frequency of Physical Signs. 


Physical Sign 

No of Cases 

Percentage 


33 

100 

h.ernig’a sign 

31 

VI 

Skin manifestations: 

20 

61 

l’etcehiae alone 

13 

40 

Peiechiae and purpura 

3 

V 

Peteehue ahd maculopapular rash .. 
Maculopapular rash alone 

3 

9 

1 

3 

DrominesJ 

.. 11 

33 

Coma 

.. 9 

27 


Delirium 3 9 


phere containing 10 per cent carbon dioxide) were 
routinely performed on all spinal fluids. In all but 
1 case, the diagnosis of meningococcal meningitis 
was confirmed by the presence of the characteristic 
gram-negative intracellular diplococci in the smear 
of the spinal fluid or by their isolation in culture 
In the remaining case, which presented the typical 
clinical and laboratory findings of an acute menin- 
gitis, the organisms could be isolated only in blood 
culture. On initial examination the spinal fluid 
was frankly purulent in all but 2 patients. The first 
lumbar puncture in these cases revealed a clear, 
colorless fluid containing only a few lymphocytes, 
but a tap repeated several hours later revealed the 
presence of many polymorphonuclear leukocytes. 

Eighteen of the 33 patients had spinal-fluid cell 
counts of 5000 to 20,000, with 74 to 100 per cent 
polymorphonuclear leukocytes (Table 3). The 


Table 3. Cell Counts of the Initial Spinal Fluids. 

White-Cell Count No of Cases Percentage 


P'Mhiti 1,000.. 
1 . 000 ^. 000 .. 

5 000-vnrtn 


organism was seen in the spinal-fluid smear in 27 
cases (82 per cent). Spinal-fluid culture was posi- 
tive in 26 cases (80 per cent). Group 1 menin- 
gococci were found in all cultures that could be 
successfully typed (21 cases). In only 17 cases (51 
per cent) was the spinal-fluid sugar decreased. 
Eleven patients (33 per cent) had a positive blood 
culture. The white-cell count of the blood in most 
cases varied between 15,000 and 25,000, with a 
raoderate to marked polymorphonuclear leuko- 
cytosis. 

Treatment 

Treatment in almost all cases was begun in 
twenty-four hours or less after the onset of symp- 
toms. ^Sulfadiazine, sulfathiazole and polyvalent 
ar Himeningococcus serum were used singly or in 


combination. The way in which these therapeutic 
agents were employed is summarized in Table 4. 

When sulfathiazole and sulfadiazine were used 
in combination, intravenous sodium sulfathiazole 
was the drug employed to initiate treatment. This 
was followed by oral sulfadiazine as soon as the 
patient was able to take medication by mouth. 
When sulfadiazine was used exclusively, the sodium 
salt of sulfadiazine was substituted for the sodium 
sulfathiazole, which was used only when sodium 
sulfadiazine was not available, the latter drug 
being preferred because of its lower toxicity. In 
general, treatment was initiated by giving intra- 
venously 5 gm. of sodium sulfadiazine or sodium 
sulfathiazole dissolved in 100 cc. of distilled water. 
If oral sulfadiazine could not be given within twelve 
hours after the onset of treatment, the intravenous 
administration of sulfonamide was repeated. As a 
rule it was unnecessary to repeat the parenteral in- 
jection more than once, since at the expiration of 
twenty-four hours the patient was usually able 

Table 4. Type of Treatment. 

Tberafeutic Agent ol Agents No or Cases Percentage 

Sulfadiazine alone 14 43 

Sulfadiazine and sulfathiazole .... 14 43 

Sulfadiazine and serum .... 2 6 

Sulfadiazine, sulfathiazole and serum . . 3 9 


to take sulfadiazine by mouth. When oral therapy 
was begun, 1 or 2 gm. of sulfadiazine was given 
every four hours, the larger dose usually being em- 
ployed for only twenty-four to forty-eight hours, 
depending on the blood level of the drug. Thereafter, 
sulfadiazine was continued in doses of 1 gm. every 
four hours until the patient was afebrile for one 
week, whereupon therapy was abruptly discon- 
tinued. Since most patients were afebrile after the 
fifth day, the average case received sulfadiazine for 
eleven or twelve days. 

The dosage of sulfadiazine was governed to some 
extent by the blood level of the drug. An attempt 
was made to obtain a blood-sulfadiazine level of 
8 to 12 mg. of the free drug per 100 cc., preferably 
by the second day of treatment. When the blood 
level was much below 8 mg., however, no attempt 
was made to increase the blood level by giving 
larger than the usually recommended doses of sulfa- 
diazine if the patient seemed to be making satis- 
factory progress. In Table 5 arc given the blood 
and spinal-fluid sulfadiazine levels of 14 patients 
who received sulfadiazine exclusively. 

The twenty-four-hour fluid intake and urinary 
output were measured for all patients receiving 
sulfonamide therapy. This was considered to be of 
the utmost importance. A urinary output of not 
less than 1500 cc. every twenty-four hours was 
desired- If it was less than this, fluids were forced 
by mouth or intravenously to prevent anuria. 

Polyvalent antimeningococcus scrum was used . 
in conjunction with a sulfonamide ‘drug in 5 ca W ’ 
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Its use was reserved for markedly fulminating 
cases and for those that seemed to be responding 
poorly to sulfonamide therapy. Despite negative 
intradermal and intraocular tests in all cases, a 
reaction to the serum was encountered in 2 patients, 
chills and headache occurring during administration 
— apparently an anaphylactic reaction. In the 
remaining 3 cases, serum therapy was followed one 
week later by urticaria and arthralgia. 

Routine spinal-fluid drainage was not performed. 

' All patients received a minimum of two lumbar 


Complications 

A serious complication was encountered in onl\ 
1 case, this consisting of a probable hemorrhage inti 
the adrenal glands (Waterhouse-Friderichsen syn 
drome 1-3 ). This case is presented in detail below 
Another patient, who had apparently made a satis 
factory recoveby, returned two months after dis 
charge with the signs and symptoms of a chronii 
meningoencephalitis of unknown etiology. A thin 
patient, who had made an uneventful recovery, \va ! 
discovered to have an unrelated active, minima 


Table 5. Blood and Spinal-Fluid Sulfadiazine Levels of Patients Treated with Sulfadiazine Only, 


Case No. 




Day ot 

Treatment 



1 


2nd 

3rd 

4rn 

5th 

6th 

7th 

‘ 8xn 

9th 

lOtu 


mg. /zoo cc. 

mg. { ioo cc. 

mi-lsoo cc. 

mg. f ioo cc. 

mg . /ioo cc. 

mg. / ioo cc. 

mg./ ioo cc. 

mg. / ioo cc. 

mg./ioo cc. 

1 

2.S2 

(l.D 

10.1 


8 0 




~ 

2 

7.3 

1 3 

4 6 


8.7 


10.1 


8.4 



(9.6) 

(7.15) 






3 

7 4 

10.5 

7.15 




11.0 



4 

S.2 

7.7 




8.9 



9.7 

S 

8.8 

6.4 

(4.96) 


11.0 

8.99 

S.69 




6 

7.15 

7.85 



11.6 



7 

2.32 

6.3 


(2.84) 

11.6 



7.51 



8 

6.6 

4.8 



7.7 





(8.0) 








9 

9.7 

12.9 

7.7 



6 4 




JO 

4.8 

6.3 


9.7 






U 

9.2 


7.63 




8.4 



12 

(3.6) 

G.4 


9.7 



10.5 



13 

5.3 

S.l 




7.0 




14 


5.2 


9.2 


- 


1G.9 


*The spinal-fluid levels arc given in parentheses. 


punctures — one for diagnosis and the other for 
checkup before discharge from the hospital. In- 
dications for additional lumbar punctures were per- 
sistent, severe headache, frequent vomiting and a 
slow or doubtful clinical response to therapy. In 
the last instance, repeated spinal-fluid examination 
was required so that the progress of the patient 
could be followed more closely. 

Morphine sulfate in doses of Vo or gr. was found 
to be the drug of choice for the control of headache 
and restlessness. In delirium, however, this drug 
was found to be of little or no value. In a wildly 
excited patient with true delirium, intravenous 
Pentothal Sodium was used, with gratifying success. 
P entothal Sodium employed in this manner has the 
disadvantage of an extremely short-lived effect. 
This difficulty was overcome by slow, continuous 
administration, made possible by diluting the drug 
with a large quantity of normal saline solution. A 
total of I gm. of Pentothal Sodium was employed. 
To quiet the patient approximately one fourth of 
this amount, or 0.25 gm., was given intravenously 
as a 2.5 per cent solution in distilled water. The 
remainder, or 0.75 gm., was added to 1000 cc. of 
normal saline solution and given intravenously at a 
rate that just kept the patient from restlessness. 
The administration of this solution required about 
six hours. Repetition of\the drug was unnecessary. 
The usual precautions fo\its administration were 
observed, and a trained at^ndant was constantly 
present. \ 


case of pulmonary tuberculosis. The remainmi 
complications were minor and transient. Elevei 
patients (33 per cent) developed herpes simple) 
and 2 (6 per cent) had a transient diplopia. 


Case Reports 

The first two cases present the usual picture o 
an uncomplicated acute meningococcal meningitis 

Case 1. G. H., a 19-year-o!d soldier, was admitted to th< 
hospital complaining of headache, vomiting and _ chills tin 1 
had begun a few hours previously* The past medical histof) 
an „ f am! ly history were noncontributory. .. 

Physical examination revealed a well-developed, w c 
nourished, conscious but stuporous man. The tempetataij 
'Y 3 * 104°F., the pulse 120, and the respirations 20. 
rigidity was marked. Kcrnig’s sign was positive, and t ^ 
deep tendon reflexes were normally active. The skin v>- 
clear. A lumbar puncture revealed a cloudy spinal fluid® 
taining 8530 white cells per cubic millimeter, of wnicfi 
per cent were polymorphonuclear leukocytes and 4 P cr . cen 
lymphocytes. The spinal-fluid smear showed an occasion? 
pair of gram-negative extracellular diplococci. Spinal- 
culture was positive for Group 1 meningococci. A 
culture was negative. The blood white-cell count was 20, iw 
with 95 per cent polymorphonuclear leukocytes and a P 
cent lymphocytes. - . ■ ■ M 

The patient was given 5 gm. of sodium sulfadiazine in 
cc. of distilled water intravenously and 4 gm. of sulfadt? 
by mouth, and 1 gm. of sulfadiazine thereafter every 4 
for 11 days. . , . 

Recovery was uneventful, all clinical signs of mcning® 
disappearing by the 5th hospital day. The only conl ,P'' 
tion was the development on the Uth day of a drug rasn • 
fever, which quickly subsided when the sulfadiazine 
discontinued. 

Case 2. G. M., a 29-year-old soldier, had been well uno 
I day prior to admission, when he developed severe hcaoa ■ 
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irencss of the neck chills and vomiting The past medical 
tstory and the family historj were negative 
Phj sical examination mealed a conscious but drowsy man 
he temperature was 104 2 C V , the pulse 112, and the rcspira 
ons 24 The shin was clear The pharynx was slightly 
ijectcd Neck rigidity was marked kernig’s and Brud 
nskts si^ns were markedly positive A lumbar puncture 
nealed a cloudy spinal fluid containing 22 470 white cells 
;r cubic millimeter, of which 94 per cent were poljmor 
honuclear leukocytes The globulin was markedly m 
eased The spinal fluid sugar lei el was 4 2 mg per 100 cc 
smear showed gram negative intracellular diplococci and 
llturc of this fluid yielded Group I meningococci A blood 
ilture was negative 1 he blood white cell count was 14 400 
ith 74 per cent pol> morphonuclear leukocytes and 20 per 
:nt lymphocytes 

The patient was given 5 gm of sodium sulfathiazole in 
X) cc of distilled water intrav enously and 2 gm of sulfa 
.azine by mouth followed by 1 gm every 4 hours On the 
id day, because of apparent failure to improve chntcally and 
loir blood sulfonamide level — 2 12 mg per 100 cc — 
gm of sulfadiazine was given bj mouth, followed by 2 gm 
'crj 4 hours for the next 7 da>s By the Sth day of treat 
ent the blood sulfadiazine level had reached 10 3 mg per 
X) cc Thereafter the patient received 1 gm of oral sulfa 
aztne every 4 hours until the 11 th day, when theripv was 
icontinued The only reaction possibly attributable to 
te sulfadiazine was a transient microscopic hematuria 
Recovery was uneventful all clinical signs of meningitis 
iving disappeared by the 7th hospital day 

The next case was probably complicated b> 
emorrhage into the adrenal glands 
Case 3 J B , a 23 year-old soldier, was admitted to the 
)spital with a chief complaint of headache He had been 
until 2 days prior to admission, when he developed a 
‘re throat and a slight cough A few hours before admission 
: began having severe headache, chills fever and vomiting 
Physical examination revealed an acutely ill man who was 
wwou* but drowsy The temperature was 103 2T , the 
“Be 136, and the respirations 26 There were numerous 
itechiae and many areas of marked purpura over the trunk 
ld extremities There were also a few purpuric spots over 
»e soft palate and a small hemorrhage beneath the left 
“•bar conjunctiva T he pharynx was moderately inflamed 
ec k rigidity was marked The kernig and Brudzinshi stgns 
ere positive T he deep tendon reflexes were normally active 
heart sounds were of fair quality The blood pressure 
a * 70/45 A lumbar puncture revealed cloudy spinal fluid 
ider slightly increased pressure The white cell count was 
I 5 w *th 77 per cent polymorphonuclear leukocytes and 
^ C j CCnt lymphocytes The globulin was markedly in 
cased and the sugar level was 55 5 mg per 100 cc \ 
near showed numerous gram negative intracellular dip 
eoccj Cultures of the fluid and the blood were bath positive 
1 1 no° Up * meningococci The blood white cell count was 
•W with 95 per cent polymorphonuclear leukocytes and 
per cent lymphocytes 

* he patient was given 5 gm of sodium sulfadiazine intra 
f V ’ by 1 gm of oral sulfadiazine every 4 hours 

lew hours after treatment was begun, he lapsed into a rest 
, s Com A There was slight cyanosis the pulse became im- 
•*. c *pt*l ble, and the blood pressure could not be obtained 
nuke the usual picture of shock the veins were full and 
c extremities were warm and moist The blood chloride 
c was 216 mg per 100 cc , and the blood sugar level 97 
P Because of the clinical picture resembling shock, the 
n blood chloride level and the striking purpura it was 
that a hemorrhage into the adrenal glands had 
;<mrrcd Accordingly the patient was given large quantities 
normal saline solution intravenously adrenocortical ex 
,n * ravc nousl> and intramuscularly a 500-cc blood 
.Huston and oxygen intranasally Within 3 hours the 
« pressure had risen to 70/55 Several hours later the 


patient regained consciousness The blood chloride level 
several days after this acute episode was 472 mg per 100 cc 

Further treatment with sulfadiazine and intravenous 
polyvalent antimcnmgococcus serum brought about a slow 
but uneventful recovery 

The last case, one of unusual interest, is presented 
to show that meningococcal meningitis cannot be 
ruled out on the basis of a single negative spinal- 
fluid examination It further serves to illustrate how 
quickly the spinal fluid picture can change 

Cvse 4 FA a 28 year-old soldier was admitted to the 
hospital complaining of headache, chills, general aching 
sore throat and vomiting that had begun several hours 
before 

Physical examination presented an acutely ill patient who 
was conscious but drowsy The temperature was 100 8°I , 
the puke 100 and the respirations 20 There were a few 
widely scattered peteejnae over the trunk and extremities 
1 he. pharynx was moderately injected the neck was slightlv 
rigid and kernig s sign was positive The deep tendon re 
Ilexes were sluggish A lumbar puncture revealed clear 
colorless spinal fluid under normal pressure It contained 
only 6 cells per cubic millimeter all of which were ly mpho 
cytcs \o organisms were seen on smear the globulin was 
not increased and the sugar level was 83 mg per 100 cc 
The blood white cell count was 46 650 with 9i per cent 
polymorphonuclear leukocytes 

The patient was treated symptomatically Within a few 
hours the number of petechiae had increased the neck be 
came more rigid and kernig s sign was more markedly 
positive Five hours after the first spinal fluid examination 
lumbar puncture was repeated At that time the spinal 
fluid was cloudy and under increased pressure and showed a 
cell count of 74a0 with 9a per cent polymorphonuclear 
leukoevtes and 5 per cent lymphocytes The globulin was 
markedly increased the sugar level was 46 a mg per 100 cc 
and a smear showed numerous gram negative intracellular 
dtplococci Culture of the spinal fluids from the two lumbar 
punctures showed Group 1 meningococci The blood culture 
was also positive for meningococci 

Following treatment with intravenous sodium sulfathiazole 
and oral sulfadiazine the patient made an uneventful 
rccov ery 


Summary 


The symptoms, physical signs, laboratory find 
mgs and treatment of 33 cases of meningococcal 
meningitis are presented 

The therapeutic agents employed were sulfa- 
diazine, sulfathiazole and polyvalent antimeningo- 
coccic scrum 

In this unselcctcd senes of cases there were no 
deaths 

Only one serious complication was" encountered — 
an apparent hemorrhage into the adrenal glands 
(Waterhouse-Friderichsen sy ndromc) 
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MEDICAL PROGRESS 


INHALATION THERAPY* 

Maurice S. Segal, M.D.f 

BOSTON 


I NHALATION therapy may be defined as the 
administration of gases through the respiratory 
system for the treatment of various types of anoxia 
or of oxygen want of the tissues. The indications and 
value of oxygen therapy have been reported by 
Boothby and his associates, Barach and his asso- 
ciates and others. The principal use of oxygen is to 
relieve the anoxia that occurs in a wide variety of 
disturbances of the circulatory, respirator}'- and cen- 
tral nervous systems, in preoperative and post- 
operative conditions and in military medicine. Such 
therapy has had an amazing growth. 

Other therapeutic gases, agents and methods 
of maintaining respiratory function have been de- 
veloped. Inhalations of carbon dioxide, helium-and- 
oxygcn mixtures, of water-vapor and of nebulized 
sprays of various therapeutic agents, repeated 
bronchial relaxation therapy, the addition of positive 
pressure with oxygen or helium-and-oxygen mixtures 
and continuous pulmonary-arrest therapy have been 
increasingly employed, with successful results. It is 
beyond the scope of this report to review the many 
papers that have been written on these subjects. 
Only those that appear to be especially significant 
will be considered. 


Equipment 

Excellent reviews of the various types of equip- 
ment may be found in papers by Boothby and his 
associates, 1-5 Eckman and Barach 6-10 and Ellis 11 
and in a small manual recently published by An- 
drews. 12 The more frequently used methods for 
administering oxygen are the nasal or naso- 
pharyngeal catheter, face masks and tents and the 
various types of enclosing tents. Each method has 
its special advantages and disadvantages. With the 
above methods, oxygen can be given in 40 to 70 per 
cent concentrations. 

The development of the B.L.B. apparatus in 1938 
and its later modifications 13 ’ 14 make it possible to 
administer concentrations of oxygen close to 100 per 
cent. This is partially a rebreathing type of appara- 
tus and can be used for helium-and-oxygen and 
carbon dioxide therapy. Barach and Eckman 6, 7 
in a careful analysis reported the disadvantages of 
the B.L.B. apparatus — namely, the accumulation 
of carbon dioxide and the development of negative 

*From the First and Third Medical Services, Boston City Hospital, 
and the Department of Medicine, Tufts College Medical School. 

fAssistant professor of medicine, Tufts_ College Medical School; out- 
patient physician, Boston City Hospital; junior visiting physician, Beth 
Israel Hospital. 


and positive pressures witliin the mask at low flow 
of oxygen owing to the resistance of the spongi 
rubber valves. These disadvantages can be largel 
corrected by using high flows of oxygen. A critic; 
discussion and analysis of the B.L.B. apparatui 
with determinations of the percentages of alveola 
air and carbon dioxide at various flows of oxyge 
and comparison with the Christie and Haldan 
masks, appeared in the English literature in a pape 
by Card et al. 15 

In a recent paper Barach and Molomut 16 describ 
a new modification of the Barach-Eckman appa 
ratus. This mask is a distinct credit to the it 
genuity of the authors and is of tremendous prat 
tical value. An air injector is utilized to proud 
accurately controlled percentages of oxygen in th 
inspired air. By means of an expiratory valve o 
the face mask, which is a comfortable one, and a 
inspiratory valve at the entrance to the collectin 
bag, rebreathing is eliminated. Accumulation c 
^carbon dioxide and mechanical resistance to respira 
tion are greatly reduced with this arrangement c 
valves. A soft latex-rubber collecting bag of 1000-c< 
capacity makes it possible for the patient to breath 
deeply with comfort.. In addition the face mask ha 
an attached expiratory outlet that has been metere 
for positive pressure in expiration up to 4 cm. c 
water pressure. A higher positive pressure develop 
during dyspnea when the 4-cm. orifice is used. Th 
apparatus can be used to deliver 40 to 95 per cen 
oxygen or helium-and-oxygen mixtures, with 0 
without positive pressure. If carbon dioxide therap. 
is prescribed, the inspiratory valve may be re 
moved to allow rebreathing. I 17 ’ 18 have used thi 
apparatus in various types of cardiorespirator; 
disease and find it practical and economical. Conaj 
and Mitchell 19 made a critical analysis of the mas 
and attest to its improved functional value. Ep 
stein 20 compared the pressure changes taking pb° 
in the nasal piece of this apparatus with those n 
the nasal piece of a standard B.L.B. mask, 
confirmed the previous observations by Barach an 1 
Eckman that the pressure changes during inspira 
tion and expiration are considerably smaller wit 
the injector apparatus than with the B.L.B- ma 5 
When using higher concentrations of oxygen. iut 
the B.L.B. mask he observed an increasing rise o 
pressure against expiration. The variations in P reS 
sure in the meter mask -were found to be the sam 
at all flows and less in all cases than in the B.L. 
mask. 
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The helium-and-oxy'gen hood rebreathing appa- 
ratus 9 * 10 is the most effective one for giving oxygen 
or helium-and-oxy'gen mixtures, with or without 
positive pressures. The percentage concentrations 
of the mixtures can be exactly controlled. Positive 
pressures up to 6 cm. of water can be applied to the 
inner surface of the lung during both inspiration and 
expiration. The apparatus consists of a gas-tight 
iotor blower, two canisters for the carbon dioxide 
bsorber, a rheostat to determine the volume of air 
ow and its temperature, tubal connections, an ice- 
ontaining cabinet and a plastocele hood in which 
he patient’s head lies, with closure effected by a 
aft-rubber collar. In this rebreathing circuit only 
he oxygen is used up when enclosed. Cooling, de- 
umidification and removal of carbon dioxide can 
e efficiently carried out. The apparatus is widely 
mployed in the treatment of severe bronchial 
sthma, various types of pulmonary edema and 
bstructive dyspnea. 

A new apparatus for administering oxygen is 
escribed by Bortin. 21 The exhaled air passes 
h rough a carbon dioxide absorber and thence into 
reservoir bag. When the bag is sufficiently in- 
ated, the purified air returns to the patient. The 
utomaticity depends on an ingenious series of 
alves. This is an economical method of giving 
xygen, since little, if any, of the gas is wasted, 
t appears to have a real value in aviation, where 
emservation of weight and space is important, 
dveolar concentrations of oxygen and carbon 
ioxide at varying rates of flow have not yet been 
eported with this apparatus. The many mechan- 
:a l factors necessary for maintenance, however, 
robably preclude its general use. 

A new apparatus for the administration of helium- 
nd-oxygen mixtures is described by Brubach, Crisp 
nd Neal. 25 Separate tanks of helium and oxygen 
re used, and safety* devices regulate the flow of 
he two gases in accordance with the patient’s needs 
^ safety valve prevents the flow of helium until the 
,x )'gen is turned on. An adjustable weight arrange- 
ment makes possible the maintenance of a positive 
iressure in the facepiece. This apparatus permits a 
Ndc selection of the percentages of the gases, and 
dicn set for 20 per cent oxygen the latter cannot fall 
more than a fraction of 1 per cent. It is a seemingly 
oolproof device if all goes well and attention is 
>aid to the many functioning parts: valves, bellows, 
>eam, weights, flow meter and so forth. Any de- 
mrable combination of helium and oxygen, with or 
v jthout positive pressure, however, can be given 
'»th safety' and relative inexpensiveness with the 
nost ideal apparatus — • the Barach-Eckman- 
Molomut mask apparatus, ,a previously’ described. 

An equalizing pressure chamber for immobilizing 
lungs by air pressure is described by Barach. 83-58 
The total pressures on both sides of the diaphragm 
lrc made equal. Under these circumstances ade- 
quate ventilation of the lungs is accomplished with- 


out voluntary breathing and without discernible 
movement of the ribs and diaphragm. Four out 
of five patients with advanced pulmonary- tuber- 
culosis considered unsuitable for any* type of col- 
lapse therapy showed a consistent response to 
equalizing-pressure therapy* — namely*, a marked 
gain in weight, a decrease in cough and sputum, a 
fall in the sedimentation rate and the temperature 
to normal, definite clearing of shadows on the x-ray 
film, including cavities, and subjective improve- 
ment. This form of therapy*, although at present 
impractical on a large scale, shows promise for the 
candidate for pneumothorax or thoracoplasty- with 
advanced pulmonary* tuberculosis. 

Carbon Dioxide Therapy 

The principal use of carbon dioxide therapy is to 
stimulate the respiratory* center. An increase in the <■ 
respiratory rate and in the depth of respirations 
characterizes effective therapy* of this type. Carbon" 
dioxide probably* acts by increasing the acidity* of the 
respiratory* center. Increase in the acidity' of the 
blood flowing through the carotid body and low 
oxygen pressures in the carotid body* also stimulate 
breathing. In addition, carbon dioxide shifts the 
oxygen-dissociation curve to the right and dilates 
the cerebral vessels. 

Physiologic Effects 

In seeking to understand the rationale of carbon 
dioxide administration, it is well to recall that Gibbs, 
Gibbs and Lennox 27 demonstrated a selective in- 
crease in cerebral flow by an increased carbon 
dioxide tension. Behnke, Forbes and Motley 23 
similarly observed an increase of 33 per cent in the 
diameter of the pial vessels of the cat as a result of 
increasing the pulmonary, carbon dioxide tension. 
Shaw, Behnke and Messer 25 also believe that, apart 
from the shift of the oxy’gen-dissociation curve to 
the right with high carbon dioxide tensions, in- 
creased cerebral circulation accompanying carbon 
dioxide inhalations in part explains the increased 
effectiveness of a given pulmonary oxy’gen tension. 
The supply of blood to the vital centers is aug- 
mented by* the cerebral vasodilatation. The above 
observations offer a partial explanation of the ability 
of increased pulmonary carbon dioxide tension to 
improve the effectiveness of oxy’gen on the central 
nervous sy*stem. 

Gellhorn so demonstrated that the anoxia and 
circulatory* collapse observed in human subjects 
when breathing atmospheres of only 8.5 per cent 
oxygen could be prevented by adding 3 per cent 
carbon dioxide to the atmospheres breathed. He 
attributed this to the action of carbon dioxide in 
increasing the respiratory* volume, venous return 
and cerebral blood flow, stimulating the respiratory’ 
center and shifting the oxygen-dissociation curve so 
that the supply of oxygen to the tissues is aug- 
mented. The anesthetist thus has a simple phvsi- 
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ologic method for increasing cerebral blood flow 
with mixtures of carbon dioxide and oxygen, al- 
though this is not necessary if the oxygen concen- 
tration of the anesthetic mixture is kept above 20 
per cent. 

It is important to know when carbon dioxide 
ceases to stimulate and acts as a narcotic. Brown 31 
demonstrated that the therapeutic effect depends 
on whether the action is stimulating or narcotic. He 
showed that the respiratory minute volume in 
healthy men was increased 279 per cent by a 10.4 
per cent concentration of carbon dioxide in the 
inspired air, although at concentrations above 7.5 
per cent the increase was negligible. Above 10.4 
per cent, a decrease in minute volume from the 
maximum began. 

The efficacy of carbon dioxide in carbon monoxide 
poisoning is due not merely to stimulation of respira- 
tion but, as Stadie and Martin 32 point out, to the 
displacement of carbon monoxide by carbon dioxide. 
Small concentrations of carbon dioxide (1 to 2 per 
cent) in the presence of 50 per cent oxygen ma} r also 
enhance the effectiveness of oxygen by increasing its 
movement from the blood to the tissues (Bohr 
effect). 

Therapeutic Uses 

Carbon dioxide-and-oxygen therapy has been re- 
ported to be of value during and after anesthesia, 
in the treatment of various asphyxias, electric shock, 
drowning, morphine poisoning, atelectasis neona- 
torum, postoperative atelectasis, epilepsy and de- 
mentia praecox and as an expectorant. The B.L.B. 
or Barach meter mask may be used, employing con- 
centrations of 3 to 10 per cent carbon dioxide in 


intrathoracic negative pressure, thus producing pul- 
monary edema. This could be prevented by using 
oxygen or helium-and-oxygen mixtures, particularly 
with positive pressure. Martinez 37 also prefers pure 
oxygen to oxygen and carbon dioxide. He 'em- 
ployed a pulmotor in a series of 500 infants and 
believed it to be the most effective method of 
resuscitating babies. 

The Council on Pharmacy and Chemistry, 58 in an 
excellent review of the status of oxygen-and-carbon 
dioxide therapy, states that, since there has been no ’ 
adequate evidence of a state of carbon dioxide de- 
ficiency of sufficient severity or frequency in clinical 
disease, the value of such therapy cannot be ex- 
plained on a deficiency basis. Furthermore, no 
adequate evidence has yet been presented proving 
the value of such mixtures in the routine therapy 
of pneumonia or heart disease. 

Considerable controversy still exists concerning 
the over-all value of carbon dioxide inhalation as an 
expectorant in pulmonary disease. Alison 59 used in- 
halations of 5 per cent carbon dioxide with oxygen 
in some cases of beginning pneumonia and bron- 
chitis in children. He thought that the disease 
process was aborted through the removal of the 
mechanical blocking of the airways. Banyai 40 used 
inhalations of 10 per cent carbon dioxide in oxygen 
in cases of pulmonary tuberculosis. He observed that 
the increase in respiratory rate was followed by 
easier expectoration and a decrease of cough. Large 
amounts of sputum were raised by almost effortless 
expectoration. The sputum changed from a heavy, 
thick and tenacious type to a thin, serous and watery 
form. Banyai and Cadden 61 more recently con- 
firmed the value of carbon dioxide inhalation as an 


oxygen. 

Henderson and his associates 33-47 first emphasized 
the value of carbon dioxide in depressed respiratory 7 
states, particularly those due to carbon monoxide 


expectorant in pulmonary tuberculosis. They attri- 
bute its effectiveness to a powerful respiratory 
stimulating effect, which reflects itself in a stretching 
and dilatation of the bronchial tubes, powerful 


poisoning. They 48-53 extended its use to cardio- peristaltic movements of the bronchi and lique- 
respiratory lesions characterized by dyspnea, faction of the exudate that stagnates in the bronchial 
Barach 54 decried this extended usage and proved its tree. They stress its contraindication in recent pul- 
physiologic unsoundness. CHh cl - investigators ques- monary hemorrhage, in severe emphysema, in 
tioned its vain- hr 'asphyxia and atelectasis. East- extensive pulmonary fibrosis without atelectasis, 
man, Dum . and Kreiselman 65 made a study of the bronchiectasis or mucopurulent retention in the air 
relative vr me of pure oxygen and of carbon dioxide passages, in acute plastic pleurisy and pleurisy with 
mixtures *u experimental resuscitation. Their work effusion and in hypertension. Campbell and Poul- 
showed th |t oxygen is of the greatest importance in ton 32 encouraged the use of carbon dioxide an 
the treatment of asphyxia in dogs and that the effect oxygen in the treatment of pneumonia, 
of giving cyfrbon dioxide in this condition is actually Basch, Holinger and Poncher 63 ' w made an ex- 
harmful. u hey concluded that the indiscriminate haustively careful study of the physical and chemics 
use of carl on dioxide should be guarded against in properties of sputum, particularly the influence o 
. JiT ‘ r ?q on ^ation of the asphyxiated. Increasing evi- drugs, steam, carbon dioxide and oxygen. They con 
dcno pl\refu ne - faV ° rS . USC ° f ox F8 en ° r helium- eluded that inhalations of steam are more effective 
and-Oi^^s^, ‘mxtures, w ith and without positive than drugs in liquefying sputum. Inhalation of car 
pressure,--^ =v Q l x e of carbon dioxide in the manage- bon dioxide serves as a most efficient expectorant- 
ment of vaf ^--l^esjrf atelectasis. He thought Such inhalations reduce the amount of sputum 
that the increased rlApitatbry effort produced by within the bronchial tree by stimulating resorption 
carbon dioxide tvould be harmful with an obstructive and render the remainder liquid, so that it is easily 
respiratory picture, since it tended to increase the coughed up. They found the most efficient regimen 
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o be a combination of carbon dioxide, steam and 
xpectorant drugs. The above observations of 
Uison, Banyai, Campbell and Poulton, and Basch 
t al. certainly favor the use of carbon dioxide in- 
flation as an expectorant. Nevertheless, one 
hould use it only with a full appreciation of its con- 
raindications as described previously by Basch 
t a!., Eastman et al., Kane, Barach and others. 
Barach 65 employs 5 to 15 per cent concentrations 
3r the management of hiccoughs with considerable 
uccess. With higher concentrations the patient 
ccomcs drowsy and profoundly relaxed. He gener- 
lly begins treatment with a 5 per cent concentra- 
ion and increases it to 15 per cent for three to ten 
linutes at each treatment if the patient becomes 
jfractory to the lower percentages. 

Kornmuller 66 investigated the influence of 3 to 5 
er cent carbon dioxide in oxygen inhalations on 
:ie electroencephalographic changes in patients 
ith epilepsy or dementia praecox. The observa- 
ons demonstrated that carbon dioxide may counter- 
ct these changes. He concluded that therapeutic 
Reels may be expected from the use of carbon 
ioxide in these diseases and that the effects of 
letrazol, insulin and electric-shock treatments mav 
e partly due to the fact that they increase the 
irbon dioxide content of the brain and blood. 

At altitudes above 35,000 feet the arterial satura- 
on with oxygen falls rapidly, with associated symp- 
>ms of anoxemia, in spite of breathing pure oxygen 
here has been considerable discussion whether the 
Edition of carbon dioxide to the inspired air physi- 
ogically increases altitude tolerance in the aviator 
heoretically this is possible on the basis of its 
3, l‘ty to increase the dissociation of oxyhemoglobin, 

) cause cerebral vasodilatation and to stimulate 
spiratory activity. Gibbs et al. 67 made a study of 
'terial and jugular blood and of brain function in 
normal men who breathed mixtures containing 
w percentages of oxygen and varying ratios of 
[trogen and carbon dioxide. The addition of carbon 
ioxide. to low-oxygen mixtures permitted maximal 
hlization of the available oxygen and the main- 
nancc of normal brain function as seen in the elec- 


oencephalogram. Johnson et al. 68 studied the 
lects in dogs of adding carbon dioxide to oxygen- 
iriched atmospheres in low-pressure chambers, 
he addition of carbon dioxide corresponding to a 
nsion of 14.3 mm. of mercury increased the minute 
sntflation by 39 per cent without any beneficial in- 
Jen f e ,°. n ^ ie °xygcn tension of the mixed venous 
°od. I he authors concluded that such an added 
Jtden should be avoided in human beings when no 
: ncfit from carbon dioxide inhalations can be 


nnonstrated. 


Water- Vator Therapy 
*1 he principal value of water-vapor therapy is in 
J c * rca tment of respiratory disease in which thick 
' tcna eious mucopurulent secretions accumulated 
,e * rac ficobronchial tree and larynx. Thinner . 


iS') 

tions may result from the higli humidity of the in- 
spired air, which reduces the loss of water from the 
mucosa, and expectoration is thus facilitated. Such 
therapy may be of life-saving value in croup, ob- 
structive dyspneas and inhalation gas poisoning. 
Everyone is acquainted with the ancient steam kettle 
and the assortment of croup tents. More rrfodern 
methods comprise the high-humidity room, humidi- 
fied mask therapy and the humidified oxygen tent. 
The minimal allowable relative humidity is 75 per 
cent. This may be raised to the saturation point 
in the high-humidity room. 69 The Walton mechan- 
ical humidifier is an instrument that blows water 
vapor and fine, droplets into the air by a fan and 
centrifugal force. No heat is evolved. 

Holinger, 70 in discussing the therapy of acute 
laryngotracheal bronchitis, favors placing the pa- 
tient in a room supersaturated with warm water 
vapor, the relative humidity reaching 90 per cent 
if possible He also mentions briefly the use of 
oxygen, helium-and-oxygen mixtures, bronchoscopy, 
tracheotomy and the sulfonamides. No precise 
technic is described. His results appear good, but 
more data are necessary for proper evaluation. 

It is doubtful whether tincture of benzoin em- 
ployed in the simple steam humidifiers is of any 
value. Many believe it to be irritating. Following 
the suggestion of Healey, 71 I have employed a mix- 
ture of menthol, camphor and eucalyptol in a milk- 
of-magnesia base. Such a mixture was objectively 
comfortable in a group of patients with inhalation 
gas poisoning and obstructive respiratory disease. 72 

In employing oxygen therapy it is essential to 
ensure adequate water vapor. If one uses the cath- 
eter method, it is well to employ a simple water- 
bottle humidifier. Many prefer a diffusion-head 
inlet and a water-trap outlet type of humidifier. 
With the B.L.B. apparatus humidification may be 
desirable if high oxygen flow’s are used. Adequate 
water-vapor concentrations can be obtained with 
the use of the injector when employing the Barach- 
Eckman-Molomut mask. If higher humidity is de- 
sired, the injector may be removed and the water- 
bottle type of humidifier substituted. In using the 
oxygen tent it is difficult to maintain high humidity 
because the cooling system reduces the humidity. 

A moderate increase in humidity may be obtained 
by decreasing the temperature and increasing the 
circulation to maintain cooling. Davison 73 devised 
a method of connecting a Walton or Gilbert humidi- 
fier to the tent canopy, which is most effective, al- 
though not sparkproof. A sparkproof humidifier 
must be employed for use in high oxygen concen- 
trations. This type of arrangement will probably 
be standard in the tent of the future. 

Administration or Yaporwlo Solutions 
Bronckodilator and l r a socav. stricter Drufcs 

To the growing list of directive term*- ' ,>r, st be , l 
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system in terms of cargo, crew and ships, the 
oxygen diffusion gradient from the lungs to the 
tissue cells being represented by the flow of water 
from the Great Lakes to the sea. 

General Clinical Use 

It is of interest at this point to recall that Beddoes 
in 1795 was enthusiastic about oxygen as a universal 
panacea. Gradually, however, its use became dis- 
credited owing to lack of effective administration 
and understanding of the principles underlying its 
use. The employment of 40 to 50 per cent concen- 
trations of oxygen in the treatment of war-gas 
poisoning and the resultant pulmonary edema again 
stimulated the application of oxygen therapy to 
clinical disease. 

Various concentrations of oxygen have been suc- 
cessfully employed in pneumonia, pulmonary atelec- 
tasis, pulmonary fibrosis, emphysema, bronchial 
asthma, pulmonary embolism, pulmonary edema 
of varied etiology, asphyxia and resuscitation, 
anesthesia, altitude and compression work, cir- 
culatory failure, angina pectoris, 112 coronary throm- 
bosis, 113-115 anemias, abdominal distention, 1, 116-118 
peritonitis, anaerobic infections 101 and migraine 
headaches 119 ; following encephalography 1 ' 120 ; during 
fever therapy 121 ; for peripheral vascular disease, 
shock of all origin and severe burns; preoperatively 
and postopera tively; in neurosurgery, obstetrics and 
traumatic and military surgery; and for a variety of 
miscellaneous diseases. Reviews of the value of 
oxygen inhalations in the therapy of cardiorespira- 
tory disease may be found in reports by Barach. 
54 , io3, io4, io7, no R ev ; eW s of the general use of oxygen 
therapy are given in the reports by Boothby and 
his associates. 4> 13 

It is generally appreciated that the onset of 
anoxemia in a normal person occurs at an altitude 
of 10,000 to 11,000 feet. At such altitudes oxygen 
must be supplied. At altitudes above 30,000 feet 
the effect of lowered barometric pressure is added 
to that of oxygen want. This results in aeroembolism 
or aeroemphysema. This is essentially the same as 
the so-called “bends,” or caisson disease, and the 
air emboli may lodge in any of the blood vessels 
of the brain, coronary vessels or other terminal 
vessels. The emboli are nitrogen bubbles released 
at low pressures, and nitrogen can be partially re- 
placed by oxygen. Preflight oxygen breathing and 
the same continued throughout ascent and descent 
prevents these reactions. Flying per se has no effect 
on the cardiovascular system. The effects noted — 
electrocardiographic changes and so forth — are 
all due to the low oxygen or low barometric pressure 
at high altitudes and the mechanical effects of speed. 
The latter result from centrifugal force, and the 
pilot “sees black” in positive accelerations — cere- 
bral anemia and splanchnic and extremity engorge- 
ment — and “sees red” in negative accelerations. 


Mechanical devices may prevent or cure the latter 
and oxygen the former. 

Lovelace 122 in a timely discussion stresses the fact 
that any clinical condition that causes anoxia is 
poorly tolerated at high altitudes. He describes the 
need for adequate oxygen and the difficulty of pro- 
viding it in cases of concussion of the brain with and* 
without skull fracture, in anemias and fulminating 
infections and in patients receiving sulfonamide 
drugs. He stresses the danger of expansion of gas in 
patients undergoing pneumothorax and in those with 
penetrating abdominal lesions at high altitudes, due 
to the lowered atmospheric pressure. In the latter 
cases the advisability of abdominal decompression 
with Wangensteen suction is suggested. 

It is not enough to administer oxygen of the proper 
concentration to the anoxic patient. The entire 
transportation system must be analyzed and the 
deficiency corrected. Removal and treatment of the 
cause, supplemental shock therapy and restoration 
of blood plasma and hemoglobin may be just as 
important. 

High Concentrations 

Toxicity. Considerable controversy still exists as 
to the effects of high concentrations of oxygen on 
the epithelium of the lung. The earlier observations 
in animal experimentations demonstrated specific 
untoward effects generally characterized by pul- 
monary irritation, convulsions and a decreased 
metabolism (Barach, 12? Binger, 'Faulkner and 
Moore, 124 Smith ct al., 125 Shilling and Adams, 1 l!t 
Behnke et al. m and Campbell 128, 129 ). It 1S n0 " 
generally realized, however, that animals are more 
susceptible to oxygen poisoning than are human 
beings. Symptoms of oxygen toxicity were reported 
in normal persons rather than in patients uitfl 
severe anoxia. 

Occasional reports on toxicity in normal an 
sick persons appeared in the recent literature. 
Behnke and his associates 130 ’ 131 observed impairment 
of neuromuscular control and convulsions in norma 
subjects exposed to pure oxygen at 1 atmosphere 
of pressure for longer than six hours. Beccr^ 
Freyseng and Clamann 132 made observations on - 
normal subjects who spent sixty-five hours in a gas 
tight room containing 90 per cent oxygen. On tie 
second day both felt uncomfortable, and in one, 1 iere 
was a decrease in the vital capacity, associate 
fever and a rapid pulse. On the third day one man 
felt especially ill and suffered from dyspnea^ wit a 
continuous fall in vital capacity. Belinke 13 101111 
that inhalation of 100 per cent oxygen to norma^ 
human subjects for seven hours produced su ^ 8l 1 j, rn '_ 
soreness and toxic effects. Moody and Howard 
port a probable case of oxygen poisoning occur 
in a two-year-old child acutely ill with lobar pn^ 
monia. During one of her periods in the tent 
patient developed convulsions, which subsided n 1 
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she was removed from the tent and returned shortly 
after she re-entered it. She was kept in the tent at 
frequent intervals for a period of six days Un- 
fortunately, no mention is made of exact oxygen- 
crcentagc determinations. It appears difficult to 
assify this case as one of oxygen poisoning. 
Behnke m stated that at atmospheric pressure 
ure oxygen is usually well tolerated by healthy per- 
ms over a period of six hours. An occasional 
ealthy subject is particularly sensitive to it. The 
>xic signs and symptoms that may be observed at 
ie higher atmospheric pressures are pallor, sweat- 
g, nausea, fatigue and irritability. These can be 
voided by helium-oxygen breathing. Behnke and 
arbrough 134 observed that at a depth of 500 feet, 
^responding to a pressure of 16 atmospheres, a 
ver breathing a mixture of 80 per cent helium and 
) per cent oxygen felt nearly as well as at atmos- 
leric pressure. In Bchnke’s experiments health) 
ibjects breathed pure oxygen at a pressure of 
■ 2 atmospheres for three hours without demon- 
rablc harmful effects. 

Although the cause of oxygen poisoning is un- 
iown, Shaw, Behnke and Messer 29 demonstrated 
ie remarkable relation between oxygen and carbon 
oxide at increased atmospheric pressures. They 
lowed in dogs at a constant pressure of 4 atmos- 
that increasing the alveolar carbon dioxide 
^nsion was equivalent to raising the oxygen tension 
> about 5 atmospheres. When the carbon dioxide 
:n$ion was lowered by hyperventilation, the 
cygen tension was decreased to about 3 atmos- 
leres. At this high pressure the addition of car- 
dioxide served to increase the toxicity of 
Tgen, whereas lowering the alveolar carbon 
'oxide tension by hyperventilation delayed or even 
revented the onset of toxic oxygen symptoms. 
Armstrong 135 further demonstrated the safety of 
[gh concentrations of oxygen in his studies on rab- 
lts at decreased barometric pressures. With pure 
sygen at a tension of 350 mm. of mercury — equiv- 
ent to an altitude of 20,00 0 feet — he failed to 
roduce lung injury after an exposure of two hundred 
' )Urs * This result has been repeatedly substan- 
aviators in more recent years. 

Continuing their extensive studies on the effects of 
ru gs on anoxia, Emerson and Van Liere ,3tf evolved 
standard test to study the effects of drugs on the 
France to anoxia in mice. They observed a slight 
'creased tolerance to anoxia in mice pretreated 
exposure to pure oxygen or to helium-and- 
Tgen mixtures. They did not, however, consider 
re< Iuction in the control animals 
undent to conclude that the lethal effects of 
rtoxia can be minimized with pretreatment in- 
3 ation of oxygen and helium-and-oxygen mixtures. 
c y believed that their results could not be con- 
°rcd applicable to therapy in man without further 

|V <sstigation. 


Clinical value. Under normal conditions increased 
concentration of oxygen has no effect on tissue func- 
tion. Boothby and his associates 4 ’ l01 * 102 demon- 
strated its value in the clinical anoxias. Inhalation 
of 70 to 100 per cent concentrations increases the 
partial pressure of oxygen in the lung, making it 
possible for the blood to absorb and transport a 
quantity in excess of the normal. The hemoglobin 
saturation can be raised from 96 to practically 100 
per cent, and the oxygen in simple solution in the 
plasma from 0.3 cc. per 100 cc. of blood to a maxi- 
mum of 2 2 cc. This represents a possible increase 
to as high as 15 per cent — supersaturation level — 
in the oxygen-carrying capacity of the blood through- 
out the circulatory system. This in turn produces a 
corresponding increase in the partial pressure avail- 
able for the diffusion of oxygen from the blood into 
the tissues. In this connection, it will be recalled 
that Campbell and Poulton 62, 137 demonstrated that 
the oxygen pressure in tissue is increased propor- 
tionately more than is the increase in oxygen content 
of the blood. , 

Evans 138 has for many years repeatedly described 
beneficial clinical results from so-called “100 per- 
cent” oxygen in severe anoxia. Concentrations of 
70 to 100 per cent should be used when lower con- 
centrations are unsatisfactory. Boothby and his 
associates 4, l3, 101 in extensive clinical observations 
proved the safety of high .concentrations if used 
properly. They administered 90 to 100 per cent 
concentrations to approximately 800 patients for 
periods as long as forty-eight hours without any 
evidence of pulmonary irritation. They warned 
against continued administration for longer than 
forty-eight hours. Further clinical evidence showed 
that high concentrations can be used with safety 
with a mask apparatus for periods of two to five 
days. It is well to remember that mask therapy is 
really not continuous, inasmuch as the patient talks, 
eats or has the mask removed frequently for general 
nursing care. 

In a recent paper Reinhard, Moore, Dubach and 
Wade 139 report on the effect of breathing 80 to 100 
per cent oxygen in patients with sickle-cell anemia. 
They observed 3 patients at six different times, 
using the B.L.B. apparatus, with pu re-oxvgen flows 
without intermission for periods of eight to twenty 
days. They state: “No distinct toxic manifestations 
of the oxygen administration were noted except for 
inflammation and congestion of the mucous mem- 
branes of the upper respiratory passages. After 
oxygen was discontinued, 2 of the 3 patients became 
nauseated and had headache for twenty-four to 
forty-eight hours.” My own clinical observations for 
periods of three to five days in patients with serious 
respiratory disease led to similar conclusions. 

In closed respiratory chambers, such as the 
helium-and-oxygen hood apparatus, Barach 9 * 140 
considers it inadvisable to u«c continuous oxygen 
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CASE 30151 
Presentation of Case 

First admission. A fifty-year-old man entered the 
hospital because of a draining abdominal sinus. 

The patient had been in apparent good health 
until about ten months before entry, when he de- 
veloped generalized abdominal discomfort, most 
marked in the lower midline. This was accom- 
panied by tenesmus, but an attempt to move the 
bowels was unsuccessful. He became slightly dis- 
tended, but had no nausea or vomiting. He was 
operated on the second day of the illness. The details 
of the examination and operative findings were un- 
known, except that a lower right paramedian in- 
cision was made and a drain was left in place. 
This drained feces for four weeks and continued to 
do so, although in a much reduced volume. Post- 
operatively he had normal bowel movements by 
rectum with the aid of 30 cc. of mineral oil daily. 
He had had no distention, pain, or bloody, tarry or 
mucous stools. His appetite had been poor. He 
had lost 20 pounds during hospitalization, but his 
weight had remained constant since. 

He had had typhoid fever two years before ad- 
mission, was hospitalized for several weeks, but 
recovered without any sequelae. 

Physical examination revealed a well-developed, 
moderately well-nourished man, with evidence of 
. recent weight loss. The heart and lungs were nega- 
tive. The abdomen was soft and nontender. There 
was a small draining sinus in the midportion of an 
otherwise well-healed, low, right paramedian in- 
cision. 

The blood pressure was 120 systolic, 80 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a red-cell count 
of 4,920,000, with 14.9 gm. of hemoglobin. The 
white-cell count was 8800. The urine was negative. 
Stools were guaiac negative. A blood Hinton test 
was negative. 

A barium enema passed without delay from the 
rectum to the cecum. The sigmoid was spastic, and 

*On leave of absence. 


several diverticulums were visible in the dista 
sigmoid. The mucosa was swollen. Postevaoiatio; 
films showed the sigmoid to be markedly irregular 
with a projection that was thought to be a fistulou 
tract. The remainder of the colon was contracts 
on the postevacuation film and displayed norma 
mucosal' relief, except the ascending colon, whici 
contained no barium. Re-examination of the color 
showed marked irregularity of the wall of the sigmoit 
just above the rectosigmoid junction. There was m 
filling of the fistulous tract by enema. The cecun 
and ascending colon were spastic but filled svm 
metrically without filling defects. A lipiodol in 
jection of the sinus tract showed ready passage c 
the dye to what appeared to be the sigmoid. 

On the sixth hospital day a transverse colostom 
was performed. Postoperatively the patient & 
well. The colostomy appeared to function v el 
On the third postoperative day he had a sever 
cramplike epigastric pain. Six hours later li 
vomited greenish, bitter material, and the vomit 
ing persisted. The pain became intermittent. Tb 
abdomen was not distended, and peristalsis wa 
normal. There were no masses or tenderness. 

Plain films of the abdomen showed no dilate 
loops of bowel, but there was some gas scattere 
through the colon. At the level of the second lurr 
bar interspace, there was a small round area ot ga 
which was thought to be in the small intestine. Jos 
above this a‘ rounded area of increased densit 
measuring 3.4 cm. w'as seen. This had a rathe 
smooth margin. 

A Miller-Abbott tube was passed. He had a goo 
bowel movement through the colostomy °P™ n l 
with complete relief of symptoms. The eI 
Abbott tube was removed,. and he was discharge 
home to return for another operation. 

Second admission (twenty-four days ater 
Following discharge the patient had a bout o L 
rhea lasting two or three days but was other" 15 
asymptomatic. His weight had remained essentia 
the same. 

Physical examination was as before. 

Examination of the 'blood showed a hemog 0 
of 13.6 gm. 

On the third hospital day an operation " 
performed. 


Differential Diagnosis 

Dr. Carroll C. Miller: When the P at ' cnt ”‘ 
admitted for the first time, he presented a 
glance a perfectly definite and typical picture-^ 
were not for two complicating details,-' 11 ; 
the gastrointestinal upset following the firs 1 °P ^ 
tion and the visualization of a peculiar mass , 
abdomen following this episode, either or ^ 
which may or may not have anything to do " ( 

final diagnosis, — it would be relatively f 
predict what was found at the second operati 
the patient’s subsequent course. 
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.et us, at the start, discuss the more likely under- 
fig diagnosis. We see in the report and on the 
is that there was definite diverticulosis and 
tbably diverticulitis of the sigmoid. When the 
:ient first became ill, he complained of low ab- 
ninal pain, together with bowel tenesmus, difficult 
ecation and abdominal distention, but no nausea 
vomiting. All these details are perfectly con- 
:entwith a diagnosis of diverticulitis in a middle- 
id man. One aspect of the picture is slightly un- 
lal. The onset was apparently abrupt, without 
monitory signs of a disturbance in the lower 
■tel. People with diverticulitis frequently com- 
in of difficulty in moving their bowels, tenesmus 
1, occasionally, the passage of small amounts of 
od over a period of some months or years. It is 
te conceivable, however, that a bland type of 
erticulosis may exist up until the time when a 
nbination of physical circumstances arises to 
ck off a diverticulum, seal up an infection in it 
1 initiate an inflammatory process that may 
ead to involve bowel wall and structures around 
bowel. All that can occur in the course of a few 
Jrs, presenting a picture that simulates a com- 
ation of low intestinal obstruction and pcritoni- 
This is apparently what the first operator 
mght when he made his first incision. The pos- 
ility of acute appendicitis should not have been 
en much consideration because of the location 
the most marked pain and the absence of nausea 
1 vomiting. No mention is made of previous 
nptoms that could be attributed to a chronic 
■’^cystitis or cholelithiasis and that might con- 
°ute to the diagnosis we are attempting to 
ablish. 

iVc have, therefore, a man who, on first admission 
this hospital, presented a story and completely 
isfactory x-ray evidence of a subsided inflam- 
itory reaction in the lower abdomen or pelvis, with 
’ establishment of a fecal fistula communicating 
th the sigmoid. In the x-ray films the presence of 
erticulums, the spasm and the irregularity of the 
‘ sigmoid substantiate such a diagnosis. 

; e surgeon who performed the"first operation in 
s hospital evidently felt the same way and 
»tly performed a transverse colostomy in prepa- 
•ion for a subsequent exploration, with a view to, 
J ir pating the fistula and removing the diseased 
Ivcl, 

The intestinal complication occurring on the third 
stoperative day may have been due to an in- 
mmatory reaction around the site of the trans- 
rsc co ^ os tomy, causing a subacute intestinal ob- 
At that time the second complicating 
■ picture — namely, 

the flat abdominal 
UUi> |«ass apparently was not visible in any 
c P rev ious films. It may have been obscured 
jome other denser structure and at that par- 
ar mo *nent may have become obvious. I am 


sure that I cannot guess what it was. One would like 
to postulate a gallstone that had eroded from the 
gall bladder into the small intestine and caused in- 
testinal obstruction, but this mass w r as unusually 
large and it is unlikely that such a gallstone would 
cause no further trouble. A gallstone of such size 
would undoubtedly have great difficulty in passing 
the ileocecal valve and therefore wrnld cause further 
obstruction, which the patient did not have. We are 
not told and cannot be sure where the mass lay in 
relation to the lumen of the bowel. It is conceivable 
that this was a scybalum of barium lasting over from 
the previous barium enema, but its density in the 
x-ray film does not appear to be that of residual 
barium. Consequently, although I am much per- 
plexed by the appearance of this phenomenon, I 
cannot believe that it had anything directly to do 
with the patient’s subsequent condition. 

When the patient re-entered this hospital he was 
apparently in good condition and ready for the 
operation that had been planned. I am a little sur- 
prised that it was done so soon after the first, for I 
should suspect that insufficient time had elapsed to 
allow the inflamed sigmoid to become suitable 
for surgery. I should suppose that there was still 
induration with adhesions in the lower abdomen and 
pelvis, making exploration and resection difficult. 
My final diagnosis is diverticulitis of the sigmoid, 
with fecal fistula. 

Clinical Diagnosis 

Diverticulitis of sigmoid, with sinus tract. 

Dr. Miller’s Diagnosis 

Diverticulitis of sigmoid, with fecal fistula. 

Anatomical Diagnoses 

Diverticulitis of sigmoid, with perforation. 

Peritonitis, acute and chronic, localized, with 
matting of loops of small intestine. 

Diverticulosis of sigmoid. 

Meckel’s diverticulum. 

Pathological Discussion 

Dr. Benjamin Cast leman: At operation Dr. 
Arthur W. Allen found many coils of matted small 
intestine adherent to the anterior abdominal wall at 
a point midw'ay between the symphysis and the 
umbilicus, just to the right of the midline. The 
sigmoid was completely collapsed and was draw'n 
over into this mass of matted small bowel, which 
corresponded to the site of the fistula. When these 
loops were dissected free it w'as found that a Meckel s 
diverticulum, measuring 6 cm., was in the center oi 
the mass. About 50 cm. of ileum, including the 
divcrticnlunt, w r as resected, and a side-to-side 
anastomosis was performed. T hen the sigmoid was 
resected with an end-to-end anastomosis. 

When we received the specimen there were two 
small perforations of the ileum about 4 cm. from the 
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Meckel’s diverticulum. These could have been made 
in dissecting away the adhesions or may have been 
produced by the localized peritonitis in the region 
of the fistula. The Meckel’s diverticulum showed 
no evidence of intrinsic inflammation. The sigmoid, 
however, was markedly thickened and covered with 
a patch of fibrinous exudate, in the center of which 
was a small perforation 2 mm. in diameter that 
connected with a long diverticulum. This diver- 
ticulum was inflamed, and appeared to be the 
primary source of infection. In addition there were 
many noninflamed diverticulums throughout the 
specimen. 

Three weeks later the original colostomy opening 
was closed; the ends of the colon were resected, and 
an open end-to-end anastomosis was performed. 

CASE 30152 
Presentation of Case 

A seventy-nine-year-old retired factory manager 
entered the hospital because of persistent cough. 

The patient had been in excellent health until six 
months before admission, when without antecedent 
upper respiratory infection he developed a paroxys- 
mal cough productive of a small amount of thick, 
nonodorous, greenish sputum. This persisted until 
about six weeks before admission, when the amount 
of sputum increased to several tablespoonfuls daily. 
He developed a “smoky feeling” under the sternum 
at the level of the sixth rib, without definite pain. 
He had had no hemoptysis, chills, fever or weight 
loss. An x-ray film of the chest, taken two weeks 
before entry showed slight enlargement of the heart 
downward and to the left. The lower part of the 
right lung field was less radiant than normal. In the 
lateral view the outline of the middle lobe was easily 
seen, and its position corresponded to the area of 
fullness in the right lower chest. The interlobar 
septums were moderately thickened. The lung 
fields were otherwise clear. 

The patient had been extremely active until six 
years before the onset of his present illness, when he 
was advised by his physician to “take it easy.” Two 
or three years later he noticed shortness of breath 
on climbing two flights of stairs. 

Physical examination showed a well-developed 
well-nourished man. He was distressed by frequent 
cough. The trachea was in the midline. There was 
dullness posteriorly over the right clavicle. The 
breath sounds were increased and well transmitted. 
Many moist inspiratory and expiratory rales were 
heard over the right middle and upper lung fields. 
There was a loud moist wheeze over the whole right 
lower chest. The heart was slightly enlarged; the 
sounds^ were regular but faint. Examination’ was 
otherwise negative. 

The blood pressure was 158 systolic, 88 diastolic 
The temperature was 99.4°F., the pulse 85, and the 
respirations 24. 


Examination of the blood showed a hemoglobii 
of 14.9 gm. The 'white-cell count was 6800, with 6- 
per cent neutrophils. The urine was normal. } 
blood Hinton test was negative. Another x-ra; 
film of the chest, taken two weeks after the previou 
examination, revealed some increase in the size am 
density of the lesion on the right. There was m 
respiratory movement of the right half of tb 
diaphragm. The outline of the diaphragm was ir 
regular, and the right costophrenic sinus was shal 
low. The pleura was somewhat thickened along th 
axillary border. 

On the third hospital day a bronchoscopy wa 
performed. 

Differential Diagnosis 

Dr. Helen Pittman: May we see the x-ray films 

Dr. Milford Schulz: The right middle lobe doei 
not seem to me to be particularly decreased in size 
I believe this represents its outline. There is hazj 
increased density overlying the right lower chest. 

Dr. Pittman: What about the pleural thickening! 

Dr. Schulz: There is a little on the right, and 1 
wonder if the increase in density on the right side as 
compared with that on the left might not all be due 
to the thickened pleura. 

Dr. Pittman: What about the position of the 
diaphragm on the left? 

Dr. Schulz: It is elevated. A true paresis of the 
left half of the diaphragm, which would have beer 
noticed fluoroscopically, was not observed. 

Dr. Pittman: There was true paresis on the right! 

Dr. Schulz: That must be accepted as the fluoros- 
copist’s observation. 

Dr. Pittman: I do not believe that these films 
throw much light on the subject, and 'I am rather 
disappointed. x 

This seventy-nine-year-old man was in excellent 
health until the age of seventy-three, when he was 
advised to “take it easy.” He had shortness of 
breath, which does not seem out of order for someone 
who is that old. 

His illness began six months previously, when, 
without any prodromal symptoms and without any 
respiratory symptoms, he suddenly began to have 
paroxysmal cough and raised small amounts o 
sputum; this continued for a matter of four months 
or so. Then, for no apparent reason, the sputum 
increased in amount and became thick and yellow- 
ish and the patient developed a peculiar feelmgr 
a “smoky” feeling, — whatever that means, -y 
under the sternum at the level of the sixth rib- c 
did not have pain, did not spit blood and did not 
have chills, fever or weight loss. In other wor s, 
the only clue is that he had productive cough. 

Physical examination showed dullness posteriori 
on the right, over the right clavicle, which I supp°j® 
means the right apex posteriorly. “Breath saaf> 
were increased and well transmitted.” They usua 
are in that region of the chest. I do not believe t m 
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that means so much. The loud moist wheeze over 
the right lower chest is the first thing that gives a 
localizing clue; the unilateral wheeze I interpret as 
a definite indication of partial obstruction of one 
bronchus on the right side — the middle or lower 
lobe, I do not know which. I should guess the middle 
lobe, but from the description and from these films 
I cannot be sure. He had slight fever, which seems 
noncontributory. He had no anemia and no leukocy- 
tosis, and the white count was normal, with a low 
normal percentage of neutrophils. 

So wc have here a man with a cough who had 
nothing to go with the cough and no evidence of in- 
fection beyond a temperature of 99.4°F. At no 
time had he had bleeding, pain, or anything that 
would lead one to suspect carcinoma, and of all the 
things that should make one suspect carcinoma, 
bleeding is the most significant. The absence of 
bleeding is important, but not necessarily diagnostic 
Then we come to the next positive finding, — the 
area of increased density in the right lower chest, — 
and l think that the only other definite positive find- 
ing is that there was no respiratory movement of the 
right half of the diaphragm. Why was there no 
respiratory movement of the diaphragm on the 
right? I do not know. We have nothing from the 
History, physical examination or x-ray findings to 
suggest that there was a process involving the 
phrenic nerve on that side. It is hard to think that 
he could have an aortic aneurysm involving the 
phrenic nerve with as little to go on as this. 

The next point is, Did he have an acute pleurisy 
on the right side, which would cause immobility of 
the diaphragm? He had had no pain at any time, 
and the evidence of real pleurisy is extremely slim, 
lam sure that the immobility of the right leaf of the 
diaphragm is one of the most important findings, 
but there is not enough evidence to say with any cer- 
tainty what caused it. So we are left with the area 
m tbc right lower chest. Whether these x-ray 
changes were secondary to the paralysis of the 
diaphragm, I do not know. I rather doubt it, be- 
cause he was producing large amounts of sputum, 
^ 1 am assuming that he had something in the 

bronchus causing partial obstruction, which was 
giving him this wheeze. We have no way of tying 
that up with the diaphragm unless we assume car- 
cinoma, but there is no evidence on which one is 
justified in saying that this man had carcinoma. 

How about a bronchial adenoma? I do not be- 
^'e that we have enough evidence to postulate an 
adenoma, although that is one of the things that 
las to be seriously considered. 

How about a nonopaque foreign body? It will 
; cause a wlicezc, but it is always associated with 
lotion, and that is true everywhere else in the 
°dy* I do not see that wc arc justified in making 
- «« diagnosis. 

Tuberculosis always has to be thought of, but 
* a 6 a m there is not much to go on. It is an unusual 


site for tuberculosis, although that does not rule it 
out. In a seventy-nine-year-old man I should cer- 
tainly expect more evidence of old tuberculosis 
elsewhere in the chest than we have in this x-ray 
film. 

Is there enough evidence of old pleural infection 
to think he could have had at some time empyema 
and a bronchial fistula? There is absolutely no 
e\ idence for that, and again if it were active enough 
to have suddenly broken into a bronchus, with the 
patient evacuating empyema fluid out through his 
mouth, I should expect signs of infection and not 
an odorless sputum, although that is possible. 

So I am left with a series of entirely unsatisfactory 
explanations for this man’s condition. Because he 
had definite physical signs on the right side, and 
because he did have a wheeze heard only on the 
right side, I am going to cling to something in the 
bronchus, causing partial obstruction, as the most 
probable lesion. And because I have no evidence 
that satisfies me for carcinoma or for tuberculosis, 
I am going to call it adenoma, but with little faith. 

Dr. Edward B. Benedict: We did a bronchos- 
scopy u'ith a preliminary diagnosis of carcinoma, 
believing that in a patient of this age carcinoma u'as 
the most likely diagnosis. We did not pay enough 
attention to the fact that the patient had not lost 
any weight. Bronchoscopy showed widening and 
partial fixation of the carina, and a nodular outcrop- 
ping in the right-stem bronchus causing partial 
obstruction of the right middle and lower lobes. 

Clinical Diagnosis 
Carcinoma of the lung. 

Dr. Pittman’s Diagnosis 
Bronchial adenoma. 

Anatomical Diagnosis 
Tuberculosis of the bronchus. 

Pathological Discussion 
Dr. Benjamin Castleman: From the appearance 
that Dr. Benedict has just described it was thought 
that the diagnosis was probably carcinoma. The 
material that we received showed a granulomatous 
process, with one suggestive tubercle, although wc 
did not have enough material to make a positive 
diagnosis of tuberculosis. It certainly looked sus- 
picious of tuberculosis, however, and this was con- 
firmed by examination of the sputum, which con- 
tained numerous tubercle bacilli. The patient 
therefore had tuberculous stenosis of the bronchus, 
probably with involvement of the mediastinal lymph 
nodes. 

Dr. Benedict: I have tried to keep in touch with 
tliis patient, and from hearsay, I have learned that 
he is doing well. lie is going to an osteopath. 

Dr. Castleman: Are organisms still present in his 
sputum? 

Dr. Benedict: I do not believe that his sputum 
has recently been examined. , , 
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PUBLIC OPINION AND COMPULSORY 
SICKNESS INSURANCE 

The Wagner-Murray-Dingell Bill has provoked 
a great deal of discussion among physicians. Numer- 
ous editorials and articles have appeared in medical 
journals, and it is fair to assume that most doctors 
have thought somewhat about the significance of 
Title IX of the bill and know how most of their col- 
leagues react to it. On the other hand, what other 
professional men and laymen think about the 
medical aspects of the bill is less clear. It is known 
that soon after the bill was introduced into Con- 
gress, the leaders of both national labor organiza- 
tions issued statements strongly supporting it. 


Furthermore, editorials have appeared in the press 
both for and against this proposed legislation. 

Some time ago the American Bar Association ap- 
pointed a committee to study the medical provisions 
of the bill, and its report, which was reprinted in the 
March 11 issue of the Journal of the American 
Medical Association, is well worth reading. The 
preamble to its conclusion is as follows: 

The American Bar Association is limited to an expression 
of opinion and judgment with respect to those fields which 
relate to the administration of justice and which directly 
affect the safeguards and protection of the rights and 
liberties of the citizens of this country. Under normal cir- 
cumstances, therefore, it is not the function of this asso- 
ciation to attempt- to influence substantive legislation by 
the Congress of the United States. But when, under the 
pretext of the general welfare, legislation is proposed in 
Congress which either inadvertently or with deliberate 
subtlety constitutes a direct attack on the rights and 
liberties of the citizens of this country, it becomes the duty 
of this association actively' to voice its objections. . . . 

It is apparent that the main objections of the com- 
mittee are based on the powers vested in the Surgeon 
General of the United States Public Health Service, 
without machinery of appeal, and the vicious system 
of federal control, without safeguarding the rights 
of patients, hospitals and physicians. 

Another important point of view is furnished by a 
comprehensive survey recently made for the Na- 
tional Physicians Committee and published in a 
booklet entitled The American People. This should 
be read and studied by every physician and should 
be passed along to his patients and friends. It is 
quite evident from this survey that the majority 
(84 per cent) of the people, including industrial 
workers, are unwilling to pay the cost of a federal 
health system, and that 68 per cent will have noth- 
ing to do with it regardless of cost. A significant fact 
to be gleaned from the survey, however, is that 63 
per cent of the people do want some form of prepay- 
ment sickness insurance. This warning cannot be 
ignored. 

The extraordinary success of the Blue Cross, both 
in Massachusetts and elsewhere, can leave no doubt 
in anyone’s mind that voluntary organizations are 
able to provide adequate hospital care if they are 
well administered. Furthermore, it seems likely that 
voluntary insurance schemes for covering the costs 
of medical care will prove to "be equally effective. 
Many such plans are already in operation, including 
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the Blue Shield, sponsored by the Massachusetts 
Medical Society, but at the moment the> do not 
cover the needs of enough people It is evident that 
the lait) do not want compulsory health insurance 
sponsored b) the Government 85 per cent of the 
people believe that their physicians have a personal 
interest in them and that this would be lost under 
federal control Nonmedical people are looking to 
the medical profession for leadership in providing 
complete prepajment sickness insurance on a vol- 
untary basis 


acute entzundhche Knochenatrophie [Concerning 
Acute Inflammatory Atrophy of Bone]/' pub- 
lished in the Archtv fur Xhntschc Chirurgte (62 147- 
156, 1900) A portion of the translation follows 

The bone atrophy that occurs in association with 
acute inflammatory affections of the bones and joints 
occupies a special place in my opinion and is essentially 
different from the simple atrophy of disuse In the latter, 
for example, atrophy occurs to any considerable extent 
only if the functional stimulus has been lacking o\cr a long 
period of time — 3t least a few months, — w hercas in 
what I have referred to as acute inflammatory affections 
of the bones and joints a significant degree of atrophy takes 
place in a remarkably short period of time not only indeed 
in the bones directly involved, but also in the neighboring 
bony structures that arc functionally related to the 
diseased bone 

R W B 


TORT D EVENS CONFERENCE ON 
MILITARY SURGERY 

The Conference on Military Surgery presented 
by the surgical staff of the Lovell General Hospital 
at Tort Devens on March 30 was attended by 46 
medical officers of the United States Navy as well 
3s bj 327 civ ilnn physicians from various parts of 
^ cn England, the total attendance being 284 The 
conference was an outstanding success and clearly 
demonstrated the high grade of clinical and la- 
boratory procedures used by the armed forces The 
subjects of penicillin therapy and reconstruction of 
intestinal wounds and a motion picture stud) of the 
rehabilitation of the w ounded soldier were of especial 
interest 

Such conferences are the complement of the 
monthly graduate courses presented by civilian in- 
structors under the auspices of the New England 
Committee for Wartime Graduate Medical Meet- 
mgs at twenty different stations of the Arm) and 
^ a '> throughout New England, beginning last 
Nov ember 

It is of further interest to know that both the 
Arm) md Navy plan to have exhibits at the annual 
meeting of the Massachusetts Medical Societ) in 
^ a > Details about these exhibits will be published 
m the fi nal program 


MFDICAL eponym 

SlJDECk’s ATROPin 

Sudeck (b 1866), professor of surgery at 
a mburg, was the author of a paper, “Ucber die 


MASSACHUSETTS MEDICAL SOCIETY 

COMMITTEE ON LEGISLATION 


Public hearings will be held in various cities of the 
Commonwealth to stud) the possibility and desir- 
ability of a system of cash pa) ments to persons who 
become unemplo)ed because of illness or accident 
not otherwise covered under the Workmen’s Com- 
pensation Act 

The Massachusetts Legislature, by Chapter 54 
of the Resolves of 1943, placed the responsibility of 
the study of such a program w ith the State Adv isory 
Council of the Massachusetts Division of Lmplo)- 
ment Securit) Public hearings, conducted by this 
bod), are scheduled as follows 


Lawrence 

April 17 

Tall River 

April 20 

New Bedford 

\pnl 20 

Springfield 

April 26 

Pittsfield 

April 27 

\\ orcester 

April 28 

Boston 

Ma> 1 


Council Chambers Citj Hall 
2 30 p m and 7 30 p m 
Council Chambers, City Hall 
2 30 p m 

Room 20 City Hill 
7 30 p m 

Room 212, City Hah 
2 30 p m and 7 30 p m 
Council Chambers Cit> Hall 
2 30 p m and 7 30 p m 
Council Chambers City Hall 
2 30 p m and 7 30 p m 

1 ord Hall 15 \shburton Place 

2 30 p m and 7 30 p m 


The Advisory Council, through these hearings, 
is seeking to obtain the reactions of the people of 
Massachusetts as to the need of such a program 
The following questions arc pertinent (1) Is there 
the need of a compulsor) program of cash benefits 
for sickness or nonmdustrnl accident* in the Com- 
monwealth of Massachusetts ? (2) If such a pro- 
gram should be adopted, should it become a part 
of the present unemplo) nient compensation program 
or is it in fact an inseparable part of a general health 
program which, if adopted, should be administered 
b) some other department, such as the Department 
of Public Health 15 Is the countn read) for a general 
health program ? (3) If desirable to adopt a state 
s) stem of sickness benefits, how should it be financed ? 
Can the Massachusetts w orkcr afford to pa) for anv 
further expansion of the social sccuritv program f 
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Should the system be financed by employee or 
worker contributions only? By employer con- 
tributions only? By a combination of both? Or by 
a combination of employer, employee and state con- 
tributions? (4) Is such a program of a social or 
public interest? If social, should not all the residents 
of the Commonwealth be included in the program 
instead of confining the same to workers' covered 
under the present unemployment compensation 
program? 

The above is an outline of the type of questions 
involved and to which the Advisory Council wishes 
to obtain an expression of opinion on the part of the 
general public prior to making its report to the 
General Court. The members of the State Advisory 
Council of the Massachusetts Division of Employ- 
ment Security are Morris B. Lambie, chairman, 
Henry Cloutier, Joseph Cabral, Mary M. Riley, 
Fred W. Steele and Alfred E. Rankin. 

All parties interested in this matter are cordially 
invited to attend. 

Brainard 'F. Conley, Chairman- 


DEATHS 

COLBURN — Frederick W. Colburn, M.D., of Boston, 
died April 9. He was in his seventy-fourth year. 

Dr. Colburn received his degree from the Boston Univer- 
sity School of Medicine in 1897. In 1899 and 1900 he did 
postgraduate work at Vienna, Austria, and Halle, Germany. 
Shortly after his return to Boston, he became assistant in- 
structor of otology at the Boston University School of Med- 
icine. At the time of his death he was professor emeritus. 
He joined the staff of the Massachusetts Memorial Hos- 
pitals as assistant aural surgeon and later advanced to 
surgeon-in-chief of the Ear, Nose and Throat Department. 
He was a member of the Massachusetts Medical Society, the" 
American Medical Association and the American Home- 
opathic Ophthalmological, Otological and Laryngological 
Society and a fellow of the American College of Surgeons. 

A daughter, two sons and a brother survive. 


GLEASON — Edward F. Gleason, M.D., of Boston, died 
April 9. He was in his seventy-sixth year. 

Dr. Gleason received his degree from the University of 
Vermont College of Medicine in 1899. He studied surgery at 
the University of Vienna and on his return established prac- 
tice in Boston. He was one of the first members of the staff 
at Cape Cod Hospital, Hyannis, which was founded in 1920. 
He was a_ member of the Massachusetts Medical Society and 
the American Medical Association. 

His widow, two daughters and two sisters survive. 


LEMAIRE — Willard W. Lemaire, M.D., of Worcester 
died January 27. He was in his sixty-sixth year. 

Dr. Lemaire received his degree' from the University of 
Vermont College of Medicine in 1902. v He was a_member of 
the Massachusetts Medical Society and the American 
Medical Association. 

His widow, a son and a daughter survive. 


MERRICK Francis H. Merrick, M.D., of Boston, died 
January 17. He was in his thirty-eighth year. 

Dr. Merrick received his degree from Boston University 
School of Medicine in 1933. He served on the staffs of the 
Boston City and St. Elizabeth’s hospitals. He was a mem- 
ber of the Massachusetts Medical Society and the American 
Medical Association. 


Apr. 13, 19J4 


^S - Silas H. Parks, M.D., of Great Barrington, died 
>er 7. He was in his eighty-third .year. 6 M 


PARKS ■ 

November 

r £ r - P - ark ?oQ e r Ce ‘u d h!s dc 8rcc'from U the‘Albany Medical 
College in 1885. He was a member of the Massarhm... 
Medical Society and the American Medical Association “ 


MISCELLANY 


TUBERCULIN TEST, X-RAY AND OTHER 
DIAGNOSTIC AIDS 


f 


To diagnose the greatest possible percentage of unsuspected 
cases of tuberculosis, to place these people under immediate 
and adequate care, to render them and the community safe 
from further, spread of their disease, to rehabilitate eury 
patient into a productive member of society — these arc 
our tasks. Diagnostic procedures that guarantee the maji- 
mum return in case finding are those that safely apply the' 
clinical lessons of the past .to the pressing problems of the 
present. .No thorough clinician relies exclusively on a solitary 
diagnostic aid, even when circumstances strongly tempt him 
to do so. These points are clearly brought out in the follot- 
mg paper (Myers, J. A. Tuberculin test, x-rayand other 
diagnostic aids. Journal-Lancet April, 1944). 

1 here is now a strong. tendency to “diagnose” tuberculosis 
by short-cut and sometimes slipshod methods. Recently, a 
few physicians.were asked how they would proceed to find all 
the tuberculosis among the population of an entire industry 
or county. One stated that increased red-cell sedimentation 
rate would ferret out all cases. Another would discover them 
by finding acid-fast bacilli in their sputums. Still another 
would employ only x-ray-film Inspection of their chests. Other 
similar methods were offered. Each physician presented an 
important phase of an examination, but not one of them was 
adequate. To achieve a satisfactory diagnosis each one of 
this group of physicians would have to examine a given indi- 
vidual in his own way, then pool his findings with those of 
h,s colleagues — a wasteful and illogical procedure. 

.„? re . can be no tuberculosis in the absence of tuberde 
bacilli; therefore, the first phase of an examination is to deter- 
mine whether bacilli are present. This can be done by the 
tuberculin test, which is accurate and specific except in the 
first few weeks after infection occurs, and in acutely ill and 
terminal cases. Other failures are usually due to the use of 

lmnntnnt 1 T __ . • ... . TT.. J 
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. — jhuuics are usually uue iu tuc uow w. 

impotent tuberculin or to improper administration. Under 

nroner rnnrl itir»r»o tUn ~ i:„ jjj 


* — - ** auiiuiuouatiuu. 

P r PP e ^* conditions, then, a nonreactor to tuberculin can v\ 
told that he does not have living tubercle bacilli in his body. 
Un the other hand, a reactor has at least primary lesions 
that contain living tubercle bacilli. Exceptionally, and only 
a *l bacilli die, allergy persists for a time, then wanes 
and disappears. Inasmuch as primary tuberculosis is a pre- 
requisite for the clinical forms, it is of extreme importance 
to know whether it is present. The tuberculin test provides 
this l n form a tinn iT.J-f L 


,. . pucotnt. j. lie Luucieuiux icoi. pv--- - 

this information with uncanny accuracy. With the exceptions 
mentioned, it ic ndtV» r>r Q -,* . — ^ xi ^ with clinical 


mentioned, it is with great rarity that the person 
° SlS ^ a *^ s react to tuberculin. 

The next phase of the examination consists of inspecting 
the chests of all adult reactors with the x-ray. On the or- 
dinary nlm 25 per cent of the lung parenchyma is obstructed 
from view by shadows of such parts as the heart and uia- 
• revea l evidence of primary tuberculosis 

in 70 to 80 per cent of the persons in whom it actually is 

nrpspnt R/> i _« r r . i . e * LnroiKC 
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~ w oi rnc persons in wnom it 

present. So, too, many lesions of the reinfection type, because 
oi their size and consistence, escape detection. It is 

nilpnt _ • r - . « 1 


uuu wunsibtence, escape detection, it M " 

ex P^ r ' cn ^ e to view a film that appears clear, yet one 


\ ; cu view a mm tnat appears cica.i, 

ot the same chest a few months later reveals evidence - 
disease. Therefore, adult tuberculin reactors whose lungs 
appear normal should have films at least annually. 

After tuberculous lesions of the reinfection type atla' 9 
macroscopic proportions, x-ray inspection is by far the b« 
method of detecting their locations when they arc in that 
part of the lung which is visualized; indeed, they cast shadow* 
on an average of two or three years before they cause sig 
nificant symptoms. Final diagnoses, however, should nci« 
be made from x-ray shadows, since those cast by tubcrculo 
lesions mav hp c .i c .„ m prniis other r 


' ... „ .pjr aiuumvs, since tnose casL vy , 

lesions may be indistinguishable from those of numerous otn 
pulmonary diseases, such as sarcoidosis, silicosis, malign 911 , 
tumor, _ fungus infections, abscess and pneumonia. Bhf n , 
lesion is found, its etiology can usually be determined 7 
other methods. 
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’ibe present, v-idelp used procedure that begins with x-ray 
inspection of the chests of large groups of adults is laudable, 
provided it does not end there AH concerned must be in- 
formed that x-ray inspection is done with the unaided eyes 
and reveals nothing but macroscopic lesions,^ that one fourth 
of the lung parenchyma is obstructed from view by shadows 
of other parts and that final diagnoses cannot be made with 
accuracy from x-ray shadows Thus, the tuberculin test 
tcrcens out those persons who have living tubercle bacilli 
in their bodies, and from them the x-ray screens out those 
who hate gross lesions that may be tuberculous Neither 
nor both procedures constitute an adequate examination 
To determine whether a demonstrable lesion is tuberculous 
one must seek tubercle bacilli in material obtained from it 
Among patients with extensive tuberculous lesions these are 
u * u ally promptly recovered from the sputum < When bacilli 
are not found 5n more than one of several specimens, or if no 
tputum is present, gastric lavage may reveal their presence 
Visualizing acid-fast organisms by the aid of the microscope 
may not be sufficient because of laboratory errors and also 
because nonpathogcnic, acid-fast bacilli are sometimes found 
in the sputum and gastric contents; therefore, their patho- 
genicity should be. determined by culture on an artificial 
medium or by animal inoculation. In the event tubercle 
bacilli or other pathogenic organisms are not recovered, one 
should observe frequently new x-ray films to determine 
whether abnormal shadows persist or any significant changes 
occur in or around them. Among persons beyond thirty-five 
years, however, one should avoid delay, as the lesion may be 
malignant. In such cases the bronchoscopist should be con- 
sulted, as he may promptly re\eal the etiology. 

There is no more deplorable practice than to have tuber- 
culm tests administered and x-ray films prepared, after which 
the physician makes diagnoses without seeing the subject and 
Completing the examination. The subject should always be 
interviewed by the physician Although most persons have 
no symptoms for an average of two or three years after the 
disease can be located, and practically none of those with 
primary tuberculosis give histones of significant illness, the 
tuberculin reactors whose chest films are entirely clear may 
relate symptoms caused by extrathoracic tuberculosis In 
deed, acute conditions, such as meningitis and miliary disease, 
or jbromc lesions in such parts as the kidneys, pelvic organs, 
snu bones and joints may be developing 
1 ol lowing the interview, even though no significant evi- 
dence is obtained, the remainder of the traditional physical 
examination should be m3de, since significant pulmonary 
S’gns may be elicited from lesions located near the periphery 
or in parts of the lungs not visualized by x-ray, moreover, 
lesions may be found during the scrutiny of extrathoracic 
regions 6 1 

i **?. summarize: Tuberculosis begins when the tubercle 
oacuii first enter the human body and are focalized in micro- 
•eopic lesions At that stage the disease may lie dormant or 
wav even disappear. Again, it may undergo exacerbations 
f 5 c ? lSs,ons resulting in every form of clinical tuberculosis 
m which the human body is heir. The physician can diagnose 
»kf rC t U l s a few weeks after the first invasion of 

unercle bacilli, and he can detect most of the subsequent 
esions with considerable promptness. Either to diagnose 
u&erculosis when it docs 'not exist or to fail to find it when it 
j P f c«cnt, ij inexcusable Nearly all errors in diagnosis are 
tQ fort-cut or slipshod methods and may be avoided 
r employing every phase of a complete examination — 
K'pnnted from Tuberculosis Abstracts (April, 1944) 


rin. white paper on the nai ionat. 

EE \LTH SERVICE 

I , r following statement was recently released by the 
tiormati°n Division, British Information Sendees, 30 
Rockefeller Tlaza, New York City. 


pf lU.nV* * le PiP** 1 on National Health Service publuhed by the MimstiT 
i, the Department of State for Scotland on habruarv 17, 1941, 

Gr«r * n * «H«S of far-reaching plana for the socul development of 
medics! Ii' 4ln * ,n !• to fill the gaps in BHtaln'a already exienme 
beat quality '£ e *j* n y **J° s®**** * complete range of medical aervice* of the 

bi»T«M . u f I’.*P. er represents the considered opinion of the Government, 
cott.,? \ teuton The proposal* will be freely examined and di»- 
c * arliiment and throughout the country Discussions will 


held with representatives of the medical profession, local authorities 
voluntary hospitals, pharmacists and so forth In the light of the con 
structivc criticisms thus obtained, legislation will be proposed later tn 
the year Copies of the White Paper are being sent to 50000 doctors 
practicing in Great Britain, or serving in the armed forces, and their 
comments on the scheme arc invited 
This paper is not to be confused with the White Paper on social in. 
surance (arising out of the Beveridge Report), which is still in prepara- 
tion It does, however, aim at the fulfilment of Assumption B of the 
Beveridge Report the assumption of comprehensive health and re 
habihtation services for all as a basis for comprehensive social insurance 


Medical Facilities 

Complete free medical facilities general and specialist, are to be easily 
available to all These will include the following 

Central medical care General medical care will be supplied by a general 
practitioner for every man, woman and child Tree choice for both na- 
tient and doctor is to be preserved As under the present National Health 
Insurance scheme, patients will be free to employ doctors privately, if 
they wish, and doctors will be free to have a private as well as a public 
- * * * * — ' * * L- * ■ " '-e able to choose their 

■ ’ ... . , re sp ec t u to preserve 

* ‘ ■ ■ ■ ■ ng that efficient and 

■ ■ ■ ■ i free to work either, 

as now, in their own surgeries or in grouped practices, similar to present 
privately arranged partnerships, or in health centers These centers, 
which are to be increased and developed to the fullest extent, would 


patients being free to choose their own doctor, who would visit them in 
their homes if necessary 

1 ' • ■ ' - ■ ’ •' * -/»»/-».«. i. mor , expensive medical 

■ ■ - j ■ ■ i- i ■ ■ worked out by pharma- 

- - e a co ordinated hospital 

i* . ■ • ■ • ■ ■ i . ■ ■ ■ et to the hospital where 

. - ■ . ■ . a - isentiat part of national 

■ ■ . ■ lependently, will be in- 

vited to take part in the national scheme under their own management, 
but under compulsion to observe the general conditions In return they 
will receive certain service payments in accord with centrally deter- 
mined scales, but less in amount than the actual cost of the services ren- 
dered (If the voluntary hospitals are to be maintained they must con- 
tinue to rely largely on their own resources and private benefaction) 
Certain other payments will also be made to the hospitals from the Cen- 
tral Fund in respect of their help in the scheme, and it is suggested that 
the hospitals may wish to make one fund of these, from which allotraentj 
could be made to individual hospitals according to their need 

There will be no interference with the internal management of volun- 
tary hospitals — no surrender of their independence or change in thetr 

AH hospitals will be visited and inspected by experts who will keep 
i - • v II..I..I,..,. » in- heal science 

- t ese will be available through 

. , , ■ ■ lealth centers or in the home 

. ... ■ i ■ • *-ly to call in consultants and 

I . ■ rk of the hospitals Special 

■ i * - -i- * of consultants and to spread 

. . . ■ . . i . ■ remuneration and conditions 

, -i-s ■ ■ 1 • ■ . e» will be based on the hos- 

pitals, although group practices and health centers will also offer more 
specialised treatment than the average general practitioner can offer 

,0< A/alerniiy and ehitd v elf ate services All the present institutional ar- 
rangements, in hospitals and maternity homes, for maternity cases will 


Domiciliary miuniscs aim «Uu« ■ * i . - ■ 

School medical service Both the new Fducation Bill and the present 
White Paper envisage that the education authorities will retain the func- 
tion of inspecting school children and encouraging necessary medical 
treatment \Y hen the new health serv ice is Inaugurated, however, children 
«» well a* adults mil look to it for medical treatment 

Tuberculosis dispensaries, cancer diagnostic renters and mental thnttS 
AH these will be outpatient activities of the reformed hospital and con- 

■ service of this type sitll be 

■ ■ taken to increase the supply 

■ n, young people and expect* 

will be to ensure that those 

, ‘ , ■ ill be able to obtain it with 

out cuaigt ului i “> »“ » • • l0 * discussed *1 he scheme 

will probably be administered by county and county-borough councils 


Ortannation and Rmunerauon of Central Practitioners 

There will be r>o compulsion on doctors to join ti e National Health 
Service, but It is expected that the great mammy will do so. just as the 
great majority have joined in the present National Health Insurance 
scheme Doctors who take on a public practice will \c Iree to have * 
piiYUc .!■■> The aeoiher. ol pm.le p.unu «IB Ut.'uUf 

be reduced, however, as equally good treatment and care will be available 
free in the public service , . .tv. 

In order to ensure enushty of conditions o' pjbuc service throughout 
the country, it u proposed that the general practitioner service will, in 

th T^* Centra? n v!cdfc*i rK Board. appointed by the Minister of Health, 
will be responsible tot much of the adn iniitratioa of the service and 
wilt set as * employer” of doctors who take part in the service It fi with 
the board that doctors will enter Into contract (Doctors ifl hcatih cen- 
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lers will enter Into a three-sided contract with the Central Medical Board 
and the local authority.) , . . . . 

As described above, doctors will be free to.join the public service either 
in separate practices, in group-practices or in health centers. It is pro- 
posed that young doctors fresh to the service should start their work 
as apprentices to more experienced general practitioners. 

The proposals of the White Paper as regards remuneration of doctors 
do not envisage a system under which all doctors engaged on public 
service would be paid by salary. It is suggested instead that, whereas 
doctors in health centers should be salaried workers, in order to prevent 
any competition for patients, those in separate practices should normally 
be paid according to the number of public patients in their care — a 
capitation system similar to that now used, under the National Health 
Insurance scheme. Doctors in grouped practices other than health centers 
will be able to choose which method they prefer. It is proposed that the 
maximum number of patients that any one doctor may care for should be 
regulated. A doctor having a private as well as. a public practice will be 
allowed fewer public patients, and thus less public remuneration. 

Although there will be no interference with doctors who wish. to go on 
practicing where they are and to take part in the local public service, there 
will be regulation of the entry of doctors into new practices, in order to 
ensure reasonable distribution throughout the country. .Doctors wishing 
to set up a new, or take over an existing, public practice. will have to obtain 
the consent of the Central Medical. Board. If. the area is “over-doctored,” 
permission may be refused. The Joint Authority will be responsible for the 
integration of general medical practice within. the general area plan — 
including arrangements for the. numbers and distribution, of doctors and 
their liaison with hospital, specialist, clinic and other services in the area. 
The sale of practices will clearly be affected by. the regulation of doctors 
entering new practices. A doctor giving up his practice in an “over* 
doctored” area may find that the board will not permit his practice to 
be purchased. Again, practices within a health center will not be saleable. 
Thus a doctor who leaves a private practice for a health center will be 
exchanging a practice that he can sell for a practice that he will be debarred 
from selling. 

To remedy these cases of hardship a scheme of compensation for prac- 
tices that lose their value and a superannuation system for doctors in 
health centers will be organised. The whole question of the sale and pur- 
chase of public practices is to be discussed with the profession, -particularly 
with a view to preventing the new public service from increasing the value 
of any individual practice. 

Administration 

Central responsibility to Parliament and the people will rest with the 
Minister of Health. Advising the Minister, but independent of him, there 
will be the Central Health Services Council, w'hich will provide professional 
guidance on the technical, aspects of health service. This would represent 
the main medical organisations, the hospitals, medical teaching, den- 
tistry, pharmacy, nursing, midwifery and so forth. 

In accordance with princi*' , '* ,> arid with present 

practice,. county councils and will be responsible 

for securing comprehensive am „ icral health services 

within. their areas. 

But in order that the most efficient specialised services may be available 
for all areas, it will be necessary for certain areas to co-operate with each 
other. 

Areas able to.provide complete and self-contained hospital and specialist 
organisation will be designated by the Minister of Health after con- 
sultation with local bodies. County councils and county-borough councils 
in these areas will form joint authorities.to administer hospital, consultant 
and allied services. Each joint authority will have the responsibility of 
planning the whole of the area’s medical services, although actual pro- 
vision and management of certain local services will be the responsibility 
of the individual county councils that form the Joint Authority, Along- 
side each new authority there will be a local health-services council — 
a professional and expert consultative body. 

Local operation, of child-w'elfare services will be the responsibility 
of the local authorities. 

There will. also be the. Central Medical Board which, unlike the Central 
Health Services Council, will. have executive functions in the working 
of the general practitioner service. 

The Service in Scotland 

The scope and purpose of the National Health Service will be the same 
in Scotland as in England and Wales. The above proposals rvlll apply 
generally to both countries., subject.to a few administrative differences. 

Central responsibility will rest with the Secretary of State for Scotland. 
There will be a separate Central Health Services Council and a separate 
Central Medical Board for Scotland. 

' As local government organization and geographical features are different, 
the local administrative structure cannot be identical. About 80 per cent 
of the population of Scotland is concentrated in 17. per cent of the total 
area. Oyer wide areas there is a very sparse population, and local govern- 
ment units there lack the resources of urbanized England and Wales. 

The five natural hospital regions of the country — based on Glasgow, 
Edinburgh, Aberdeen, Dundee and Inverness — are too large to serve 
as administrative units. It is proposed that each of these areas should 
have a regional hospitals advisory council with consultative and advisory 
functions. The actual administration of the hospital and consultant 
services would be entrusted to joint hospital boards, to be set up for 
smaller areas within the regions. (Thus the advisory and executive func- 
tions of the joint authorities in England and Wales would be divided 
in Scotland between two bodies.) 

Clinics and other services not closely allied to the hospital service 
will remain in the hands of the major health authorities, who will be 
reguired to combine whcre.necessary for the efficiency of the health service. 

Health centers will be directly provided and administered by the Secre- 
tary of State for Scotland instead of by the local authorities, as in England. 

Instead of local health services councils there will be a local medicai 
services committee for every joint board area. This will advise on the 
development of the general practitioner service and act as liaison between 
this and other parts of the National Health Service. 

Finance 

It fs. estimated that the total annua! cost of the National Health Serv- 
ices will be about $592,000,000, compared with about $244,000,000 spent 
from public funds on the present health services. 


The cost will be met both from central and local public funds. The 
extent to which these will be made up by contributions under a social 
insurance scheme remains to be considered in the forthcoming White 
Paper on social insurance.- 

The State itself will spend, directly about $134,000,000 on the new 
general practitioner service,, including payments to chemists and the* 
whole cost of health centers in Scotland. It will also give a grant ol SO 
per-cent to help county and county-borough authorities to meet the in- 
crease in the total cost of the health services.. The grant will be adjusted 
to give more help to poor areas and less to rich. Every new service other 
than the hospital and consultant service, (health centers, dental and 
ophthalmic services .and home nursing) will be assisted by 50 per cent 
grants. Joint authorities will receive a grant of $400 a bed ($140 in mental 
and infectious disease hospitals) in aid of hospital and consultant services. 
A similar grant will be paid to voluntary hospitals. 

Conclusion 

In conclusion it should be observed that the National Health Service 
will not only aim at the abolition of ill-hcalth but at the positive improve- 
ment of good health. Its fundamental object is 'best expressed in the 
introduction to the White Paper, where it is stated that the Government 
wishes to ensure for every man, woman, and child “that what they get 
shall be the best medical and other facilities available; that their getting 
these shall not depend on whether they can pay for them or on any other 
factor irrelevant to the real need — the real need being to bring the 
country’s full resources to bear on reducing ill-hcalth and promoting good 
health in all its citizens.” 


NOTE 

The appointment of Dr. Alfred L. Johnson, professor of 
clinical dentistry, as administrative officer of the Harvard 
School of Dental Medicine and associate dean of Harvard 
Medical School, has recently been announced. The School 
of Dental Medicine on March 31 assumed responsibility for 
all dental education and research at Harvard University, 
succeeding the Harvard 'Dental School, the oldest university 
dental school in the United States, having been founded in 
1867. 


CORRESPONDENCE 

A VISIT TO A TUBERCULOSIS SANATORIUM 
IN NORTHERN ICELAND 

To the Editor: Five miles south of Akureyri, on the sharply 
rising land on the west side of the Ejyafjordur (Island Fiord), 
one can see the white walls of a three-story. building of rather 
imposing size and pleasing appearance. A drive of easy grade 
from the main road soon brings one to the entrance of the 
large central building. The latter nestles against the hill- 
side surrounded by smaller outlying structures, presenting 
the same white walls and clean-cut modern lines. This 
the Kristnesi Tuberculosis Sanatorium, which I had been 
eager to visit ever since I had first viewed it shortly after iny 
arrival in the northern part of Iceland. No doctors I had 
known had visited it, so I was convinced that if I was 1° 
learn a little of how the Icelandic Government takes care 
of its citizens with tuberculosis, I should do well to visit one 
of their sanatoriums, of which Iceland has two. I had read 
that tuberculosis in Iceland has been for many years one oi 
the chief causes of death among the adult population, be- 
sides, I had heard many extravagant rumors about the 
disease, such as the one asserting that almost everybody on 
the island is supposed to have had it (at one time or another) 
and that one can catch it very easily. For more reasons than 
one I was eager to find out some facts for myself. 

A week before my visit I had been instructed by .an * c 5" 
landic friend of mine just how to ask for the physician m 
charge. Diligently I memorized the phrase, which P^ on f ctl " 
cally sounded much like this: “Git yerkt tal lath with Kama 
Laeknirl” Translated it meant, “May I speak with Dr. 
Rafnar?” 

With these few words on the tip of my tongue, I set ou 
one afternoon for the sanatorium. In a short time I arrives 
at the small courtyard in front of the main building. I‘ r ° 
almost every window facing in my direction many P C °P 
stared at me; these were the patients, and apparently 1 
sight of a uniform was unusual for them. Considering'/ 
prolonged confinement, I realized later that their cunosj ) 
was only natural. A simple doorway led into a long conriao 
where patients were lounging; there was no vestibule 
lobby. A young man stood just inside the door, apparen 
directing other visitors to the various parts of the hosps ■ 
In the phrase I had remembered, I asked him if I m, S 
speak to Rafnar Laeknir * The wording and accent m 
have been' fairly correct, as he quickly nodded and turne 

*It *$ the custom in Iceland for most phvsicians to be_ addressed b) die 
first name followed by Laeknir — hence, Rafnar Laeknir** 
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guide me to a large two-story concrete house across the 
courtyard Rafnar’s apartment occupied the second floor 
1 knocked on his door and even called out hts name, but all 
teas silent and it was evident that the doctor was not at home 
Returning to the hospital, I found the man who had given 
me my first directions He soon located the other resident 
rh)$ician, Richard Laekmr, who cordially greeted me 
Fortunately he could speak English well enough for us to 
understand each other He said he had plenty of time to 
talk and to show me whatever he could, so I felt reassured 
that I would after all learn something about the sanatorium 
in spite of the fact that I had not been able to locate Rafnar 
It was no£ long before we were engaged in a lively conver 
sation 

Ihs office led off the long corridor, which I could now see 
was on the second floor 1 here were two rooms in the outer 
one were a dc ' 1 ' * * * * * 1 

containing for 
with German 

was a fairly - 

Richard Laekmr did much of the rocntgenographic work 
of the hospital His basic medical training hod been ob 
tamed at the university in Reykjavik, which he attended 
for five and a half years He then went to Denmark for in 
structions in obstetrics, as no course on that subject was 
gnen in Iceland Shortly after this, his final examinations 
Were finished and he received his doctor’s degree A year of 
internship followed in a Danish hospital, during which 
time he contracted pulmonary tuberculosis Soon, however 
be was back at work as resident at a tuberculosis sanatorium 
near Jutland After two years there he returned to Iceland 
About six \ ears ago he accepted Ins present position as the 
junior resident physician in this sanatorium 
At this point Richard Laekmr asked me if I cared to be 
inown about the hospital, and I was quick to assent We 
■j f *t ^ade the rounds of the rooms, which faced south as 
aid the kitchen, dining room and the two large porches 1 he 
patients beds were rarely more than two or three feet apart, 
no cubicles or screens between the beds were visible The 
hospital >\as overcrowded, having twenty more patients 
loan normally, the census was eighty This overcrowding 
tti r f carncd » was not limited to Kristnesi, at Vifilsstadir, 
It no . tuberciilosw sanatorium to be established in Ice 
•ard (1911), there were one hundred and eighty patients in a 
ouuding planned for ninety As Richard Laekmr and I were 
making our visit all the patients avere resting quietly in bed 
? r it * as the early afternoon rest period Richard Laekmr 
in 1927 mC t ^ at bu,Id,n 8» at Nristncsi had been erected 

» ” f n cxt stepped out on the two large porches, one reserved 
, other for women These were unoccupied at the 

waif’ ^ Ut ? lan y 8tee l keds were stacked up against the back 
. J ' on I* 1 ® north side of the verandas \\ hen the weather 
peasant and it is not too cold or vvmdv, certain selected 
ii£!l V* P crm,ttcd to use the beds The latter arc pro 
wnb .v 1 *" mattresses and either sacks lined with sheepskin 
blank C , W0 ° turned in eiderdown comforters or woolen 
th#r ' an irn P or tant Icelandic product) Tins form of 
. a PF ,s given more for the value of fresh air than for the 
posure to direct sunlight, since most of the cases are of the 
Pulmonary type 

.« ac ^ ,n the main building on the first floor we passed 
well 111 ’” ? spacious kitchen that appeared to be clean and 
to . a,rct ‘ 1 arge windows on the south side admitted light 
j._ P art of the room On the floor just above was a 
sanat* f00m m *ki c h a partition was being torn down The 
fa onjm had just bought an excellent cinema projector 
mv \ ‘ or 80Und * and more space was desired for the show- 
ont v r,Mn and British films We next stopped in at 
in » i the P ant fies, the eating utensils had been put away 
the [ can * 0r dcrly fashion, but Richard Laekmr demonstrated 
l.| ar S c steam sterilizers in which they were placed, after 
clinip washed On the third floor we visited a small 

Sner 1 * a k°/atory where simple tests were carried out 
. 8 Putum {krai t) were examined on glass slides, 

u r ‘ xh ' Ztehl-Neelscn tcchmc 

in . '"T"? t0 b,s °^ cc » wc made ourselves comfortable 
j j.k 0 , 0 / ®traight backed chairs and continued our talk 
ik ^ bc w °uld kindly give me more details regard- 
oftiiw* * rcat mcnt o! his patients, he said he still had plentv 
tre ,i,V° 8 P etlt I xv ith me and would be only too glad to tell 
c ne could 


Patients are admitted to the two tuberculosis sanatonums 
in two ways one, directly from the patient’s own physician, 
the other, through one of several state supervised tuber- 
culosis stations, which are scattered throughout the island 
On the patient’s discharge from either of the sanatonums, 
a brief summary of the clinical record is forwarded to the 
tuberculosis officer in Reykjavik, who is responsible for its 
incorporation in the public health records 

At Kristnesi any patient who has a fever must stay in bed 
at all times No reclining chairs are used but patients mav 
be propped up in bed with pillows if this makes them feel 
more comfortable Tor those who are afebrile and whose 
disease is evidently nonprogressive, a graduated scale of 
exercise is arranged At first, they are allowed up between 
noon and 1pm for several days, if they continue to remain 
afebrile and symptomless the hours of being up are gradually 
increased over a period of weeks until the patients are up 
the whole day — 8am to 9pm — with the exception of 
the rest periods during winch thev are supposed to sleep 
A patient s schedule for the day ran fairly close to this 


7 00 a m 

8 00 a m 

10 30 a m to 11 30 a m 
12 00 noon 

2 00pm to 3 30 p rn 

3 30 p m 

S 30 p m to 6 30 p m 
700pm 

9 IS pm 

8 00 p m to 10 00 p m 


Rest per nd 

Dinner Uladtgtimaiur) 

Rest period 

Coffee cocoa or m Ik wit! cakes and bread 

Rest per od 

Supper (kcoldntatur) 

Lights out 

Cinema (usuall) held once a week) 


'l he patient who continues to improve under this program 
may in time take short walks once to three times a dav for 
periods of fifteen minutes increasing to one hour, if he tolerates 
outdoor weather Pneumothorax treatments are given by 
cither of the two resident physicians This form of therapy 
is attempted in all the pulmonary cases and when it fails 
to produce the desired result, more complicated procedures 
are resorted to (pneumohses, phrenicorrhexes, rib rcscc 
tions and so forth) About six operations of this ty pe are per- 
formed each year at the Akurcyri Hospital {Sjukrahu 
Akvreyrar) by its chief surgeon Gutmundcr Karl Laekmr 
(Pctursson), who at the time of my visit was attending a 
meeting of the American College of Surgeons in Philadelphia 
Patients who for one reason or another are not able to receive 
this care are required to adopt longer rest periods and a more 
graduated treatment schedule 

Patients with evident tuberculous involvement of the 
pleura without demonstrable pulmonary infiltration of the 
lymph nodes or of the skin are encouraged to expose them 
selves to the direct rays of the sun or to sun lamps Kristnesi 
has one of the mercury vapor type Exposure is carcfuUv 
regulated Treatments at first are brief, later the exposure 
periods are increased to suit the toleration of the patient 
At night and during rest periods, the windows of the pa 
tients’ rooms, which are large even by our standards, arc 
kept open as widely as possible Frequently however, they 
have to be kept closed owing to the high winds so common in 
this region Draughts are sedulously avoided to minimize 
air-borne spread of the tubercle bacilli The mam building 
had ventilating conduits but as a result of a roof fire the wre 
vious year, these had had to be blocked up It is realized 
that the present ventilating system is unsatisfactorv , but 
funds for its improvement arc lacking 

The patients are encouraged to keep their minds occupied 
with varied interests Although no formal occupational 
therapy work is done at the sanatorium, ambulatory patients 
do a considerable amount of weaving on small light wooden 
frames that can be held in the lap, knitting and embroidery 
are popular with the women T he v aluc of this tj pe of therapy 
is being increasingly appreciated m the sanatonums in Ice 
land, and plans have already been arranged at Kristnesi for 
the construction of a separate building for looms, drawing 
boards, woodworking benches and so forth Richard Laekmr 
thinks that work patients can do with their hands or feet is 
helpful for nonpsychotic depressive moods, in addition, he 
believes that the patient may develop more resistance while 
thus occupied that this work makes the tune pass more 
quickly and finally that it is well to have those who arc 
going home to more or less heaay household and farm work 
prepared to use their bodies, particularly their hands and 

C T he hospital stay vanes from two months to ten v ears 
Since almost all the patients arc unable to pay the full cost 
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of their treatment, their expenses are partially or wholly de- 
frayed by the State. Approximately 70 per cent of the 
patients admitted to Kristnesi or the other tuberculosis 
sanatorium are discharged healed or practically so. Richard 
Laeknir did not have figures available to show what the exact 
results were. 

The sanatorium provides training for two student nurses 
at one time; each spends six months there as part of her nurs- 
ing course, most of which is taken at the University Hos- 
pital ( Landspitalinn ) in Reykjavik. The latter, with 200 beds, 
is the largest general hospital in Iceland. 

By now I had been almost two hours on my visit, but my 
host urged me to stop in at his apartment before going back 
to camp, and I agreed. It was just across the road down 
the west slope of the fiord — a one-story, white cement struc- 
ture. As we entered through a small wooden gate, there were 
four or five young children scampering about the yard. We 
passed through a doorway into a narrow hall where toys and 
rubber overshoes were scattered about. There were two 
apartments, one occupied by Richard Laeknir, the other- by 
the superintendent of the sanatorium. The former had 
just four rooms — - a sitting room, bedroom, bathroom and 
kitchen — in which he, his wife and their one-year-old son, 
lived. The sitting room was small, yet comfortably furnished; 
mulberry-colored draperies framed the unusually large and 
pleasant windows; two striking oil paintings by Rjarval, 
Iceland’s best-known contemporary artist, were tastefully 
hung on the wall opposite me; both depicted wide stretches 
of wild, forbidding, lava-strewn land. These paintings had 
been a gift in which Richard Laeknir evidently took pride. 
We sat down in two armchairs, near several brightly polished 
brass ornaments, including a huge, flat brass tray with small 
ash receptacles on it. 

A few minutes after our arrival a buxom, smiling young 
woman entered the room and was introduced to me by Richard 
Laeknir as his wife. She spoke no English, but her cordial 
expression spoke for her and I knew right away that I was 
welcomed. She soon withdrew from the room, bowing 
slightly. From the sounds I shortly began to hear in the ad- 
joining rooms, I knew she was preparing some refreshments. 
While she was gone, Richard Laeknir and I continued our 
conversation. 

Up Jo 1930 Iceland had had high morbidity and mortality 
rates in tuberculosis. Both, fortunately, have dropped since 
then. The highest accurately recorded death rate from all 
forms of the disease was in 1920, when it was 210 per 100,000. 
In. 1918 it had been 200. In 1929 and in 1932 it was still at 
this figure, dropping in 1937 to 130, and in 1941 to 80. At 
present the death rate is 100 per 100,000; since the population 
now totals 120,000, approximately 120^died last year from 
this disease. 

Tuberculosis is being discovered and treated earlier than it 
was twenty years ago. Still, many cases are far advanced 
when the patients first arrive at the sanatoriums. This past 
year there seems to have been an increase in the incidence of 
the pulmonary type of the disease, chiefly in adolescents, 
particularly girls. The overcrowding in some of the larger 
cities, like Reykjavik, and the increase of measles this year 
are considered to be possible contributing factors. Also there 
still remain people who, though obviously ill, procrastinate 
about seeing a physician. As yet there is no law forcing one 
to go to a sanatorium unless the person has active (con- 
tagious) tuberculosis and lives in proximity to young children 
and adolescents. Chest roentgenograms are being increasingly 
utilized on the outside, even in the country districts; in some 
of the latter, especially where the local morbidity rate of 
tuberculosis is high, all except the very young have had them. 
Contacts, are always skin-tested; usually the von Pirquet 
method is first employed; if this test proves positive, the 
Mantoux is used; if the latter is also positive and the patient 
is young, chest films are always taken. All patients at 
Kristnesi are skin-tested. 

Tuberculosis in cattle is rare. Bovine-type bacilli are infre- 
quently found, and there is little of the childhood form of the 
disease. Although most of the cows are not tuberculin-tested, 
the only milk that is rendered pathogen-free (stassinized — 
a Swedish method) is available solely in Reykjavik and 
Akureyri. A dairy farm outside Reykjavik supplies milk from 
a herd of tuberculin-tested cows for the use of young children. 

All autopsies . in Iceland are performed, with rare excep- 
tions, by a specially appointed medical officer in Reykjavik. 
According to this plan, no postmortem examinations may 


be carried out by either of the physicians at Kristnesi An~ 
autopsy in a medicolegal case may be performed in any 
locality by a properly authorized physician. In the ordinary 
situation the majority of people, unfortunately, refuse to give 
their permission for an autopsy. When a patient dies at the 
Kristnesi sanatorium and permission has been obtained to 
perform an autopsy, the body has to be preserved in some 
manner, shipped to Reykjavik by boat, a voyage of two to 
three days, and finally be examined by someone unknown to 
the family. Under these conditions it is readily seen why not 
many permissions for autopsy are given. As yet no law exists 
that allows the performance of an autopsy without this 
permission. . ... 

Toward the conclusion of our talk, Richard Laeknir said a 
few words about two other diseases that in years past were 
frequent throughout this land — smallpox and. leprosy. At 
present smallpox is honexistent, chiefly owing, without doubt, 
to universal vaccination, which long ago was adopted in this 
country. All persons are vaccinated in their first year, in the 
fourteenth and at other times as deemed advisable in the in- 
dividual case. Leprosy was common in the eighteenth cen- 
tury, when the disease, then rife throughout the world, spread 
to Iceland via (so it is thought) the Baltic States and Norway. 
Leprosariums were soon established: — the first at Laugarncs 
pronounced phonetically “Lerr-gar-ness”), just outside 
Reykjavik. (Laugarnes means “warm fountain near the penin- 
sula”); the second at Kopavaegur, about halfway between 
Reykjavik and Hafnarfjordur. At present there are about 20 
cases of leprosy in Iceland. 

Distribution of medical care was only sketchily discussed 
In contrast to the present situation in the Unites States, it 
is largely under the direction of the State. Iceland is divided 
into fifty-two districts, with a physician assigned to each one 
For assuming care of all indigents in his district, this man is 
paid a salary by the State, varying before the inflation (1941- 
1944) from 3000 to 4000 kr. (prior to 1941 a krona was worth 
IS cents). The higher salary is obtained in the more sparsely 
populated districts. The physician is allowed to have private 
patients, but the latter are comparatively rare, so that his 
chief source of income is the salary paid him by the State. 
The position of being a district physician is now not much 
desired by the men just entering practice. Instead, the ma- 
jority are eager to take up a specialty in Reykjavik, i his 
poses a serious problem in the distribution of medical care 
in the near future. The threat of an actual oversuppl}' ot 
physicians in Iceland presents another problem, made more 
pressing with each passing "year. The School of Medicine at 
the University of Reykjavik has been overcrowded for the 
past few years and, so far as Richard Laeknir knew, there has 
been no enforced limitation on the number of. entering medical 
students; there has been solely the scholastic requirement to 
fill. The School of Medicine at present has a total of abou 
sixty students, with about ten to each class. It was Us opinion 
that three or four doctors each year would be sufficient lo 
the needs of Iceland. . , 

By that time his wife had returned with delicious collee an 
several kinds of cakes and cookies and had set them out mos 
attractively on a card table on the other side of . the room. 
Richard Laeknir and I sat down on two small chairs so t a 
we faced each other. I was surprised that his wife did not si 
down with us and also partake of the refreshments, whicn 

wish to repeat were delicious. Later I learned that it is t 
usual custom for the wife to wait on her husband when ne 
entertaining a stranger, and not to join in either the co 
versation or the refreshments. . , . 

My visit over, I took my leave, thanking. them botn 
best I could for the truly delightful and interesting. time J 
had. My driver had just driven up to the outside gat 
the ambulance, and soon I was well along the narrow ro 
back to camp. , TI c 

Captain T. Dennie Pratt, M.C., A. 

Iceland 


NOTICES 

SUFFOLK DISTRICT MEDICAL SOCIETY 

. The annual meeting of .the Suffolk District Medical So- 
ciety will take place on Wednesday April 26, at 7:30 P' m '’ 
the Hotel Puritan, 390 Commonwealth Avenue, h* 0 ® „ 
Dinner will be served in the Crystal Room. Dr. branx 
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PAPILLOMATOSIS OF THE LARYNX IN CHILDHOOD* 

A Report of Fifteen Cases 

Charles F. Fercuson, and H. William Scott, Jr., M.D t 

boston 


\ patients with laryngeal papillomatosis 

i A were treated at the Children’s Hospital in Boston 
during the ten-year period 1933-1942. Itisthepur- 
I pose of this paper to review briefly the clinical and 
pathologic aspects of the disease shown by these 
cases, with special reference to modes of treatment 
and results of therapy. 

Papillomas are the commonest tumors of the 
' hrj'ni in childhood and should always be seriously 
considered by the physician in the differential diag- 
nosis of chronic hoarseness. According to Jackson, 1 
these tumors are the most frequent of all benign 
growths occurring in the larynx. In children, 


The incidence of laryngeal papilloma as estimated 
from the literature is approximately 1 case per 1000 
clinic patients. During the period covered by the 
IS cases here reported, however, 82,644 children 
v\ere examined in the Out-Patient Department of 
the hospital, an incidence of approximately 1:6000. 
Over 200 cases have been treated at Jackson’s large 
bronchoscopic clinic in Philadelphia throughout his 
many years of service. 1 The disease is allegedly more 
frequent in males than in females, although in this 
series 10 patients were girls and only 5 were boys 
(Table 1). It may occur at any age, but its onset is 
most frequent between eighteen months and four 


Table 1. 


£*** Sex 
No 


1 

2 
3 

5 

6 
7 


M 

F 

I 

M 





Duration of 

Onset 

KO O 

r TRAC II E- 

other 

Treatment 


EXCISIONS OTOMT TREATMENT 


I S/12 yr 

3 

Yes 


1 5/12 >r 

6 

Ye* 


2 yr 

1 6/. ? n. 

1 

No 

None 

1 day 

3 1J.J2 yr 

I 

Ye* 

None 


1 ?/J2 yr 

4 

No 

X-ray 

8 mo 

3 6/12 yr 

n 

Ye* 

X-ray 

3 3/12 jr 

7 mo 


Ye* 



3 6/12 yr 

i 

No 

None 

1 day 

5 11/12 yr. 

2 

No 

None 

3 mo 

4 mo 

15 

Ye* 




20 

Ye* 



Berth 


No 



4 S/12 yt 


No 

None 


4 mo 


Ye* 

Ammocin 

5 J/2 yr 

4 yr. 

34 

Yc* 

None 


Duration or Condition End Result Duration or 

Disease voice larthx Foiujw-Up 


2V^yr 
’ yr 

I 1/12 yr 

1 >r 

I yr 

1 5/12 yr 
8 mo 

10 mo 

2 6/12 yr 
5 2/12 yr 


Cured Normsl Normal 

Dead Papilloma 

Cured Normal Normal 

Cured Normal Normal 

Cured Normal Normal 

Cured Normal Normal 

Dead Papilloma 

Cured Normal Normal 

Cured Normal Normal 

Cured Normal Normal 

Dead Papilloma 

Unchanged Hoarie Papilloma 
Unchanged Hoarie Papilloma 
Unchanged Hoarie Papilloma 
Cured Hoarie Papilloma 

(recurrence) 


6yr 
6 yr 
6 yr 
4 yr 

6 yr 

1 1/2 yr 

2 yr 


Still under treatment 
Still under treatment 
Still under treatment 
Under treatment at 
another hospital 


papillomas tend to be multiple and may arise from 
the vocal cords or the mucous membrane of any other 
Part of the larynx, epiglottis or trachea. They are 
histologically benign, but, because of extreme 
rapidity of growth and an extraordinary tendency to 
ocal recurrence, coupled with the constant threat of 
8 ottic obstruction, their clinical nature is notoriously 
treacherous. According to Crowe and Breitstein, 2 
^^ morta hty from laryngeal papilloma in children 
Un °er five equals and possibly exceeds that of 
carcinoma of the larynx in adults. 

tke F «r, Noic and 1 hroal D 

v,,ft,n K otol«ryn»olo*ut ... 

Medical Children t Uoipttal, assistant 


Fiotii the Far, Noic and 1 hroat Department. Children’* Hospital 

Tufting oto!aryn>ologut “nd acting head of Far, Nose and 
■ggWRMat, Children* Hospital, assistant in otology. Harvard 

: resident otolaryngologist), 
irvard Nfedtcal School 


Chil ( Jr«% l ti tformrfly, asmtant 

• Hnipiul, asmtant in lurgery, Ha 


years. According to Gerhardt, 3 about one fifth of all 
cases are congenital. Only one child in the present 
series had symptoms dating from birth. ^ In no case 
was there any familial incidence of the disease. 

No conclusions can as yet be drawn concerning the 
specific etiology of papilloma of the larynx. It has 
frequently been suggested that a close relation 
exists between the common cutaneous wart and the 
histologically similar laryngeal papilloma. Ullmann* 
in 1923 was apparently able to transplant the growths 
by means of a filterable agent, both* to the skin and 
to the mucous membranes. The mucosal transplants 
developed after tv<o or three months of incubation 
and were identical w ith the donor papillomas, both 
grossly and histologically. On the skin, the trans- 
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plants developed as flat warts, resembling micro- 
scopically and grossly the common verruca plana. 
Ullmann’s series was small and poorly controlled, and 
his work has not been confirmed; nevertheless, it is 
extremely interesting. That a filterable virus is 
responsible for this disease is still a possibility. 

Chronic laryngeal irritation from recurrent infec- 
tion, dust and gases was formerly thought to play an 
etiologic role, but there is no evidence that it is of any 
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well defined. Varying stages of nuclear degeneration 
are seen throughout the horny layer. 

According to Lipschutz, 6 inclusion bodies are ‘ 
sometimes found in the epithelial cells of laryngeal 
papillomas. He describes these as basophilic and 
intranuclear. A search for inclusions was made in . 
the pathologic material from the Children’s Hospital 
cases, but none were found. The presence of nuclear 
inclusions presumably adds support to the virus 


Figure 1 . Photomicrograph Showing a Cross Section of the Processes of a Papilloma. 



true significance. It is interesting that Jackson 1 saw - 
over 25 cases of adult papilloma in veterans of 
World War I who had been gassed. 

Histopathologically, laryngeal papillomas are dis- 
tinctly benign neoplasms, with little to suggest a 
chronic inflammatory process. They consist of 
pedunculated or sessile processes of proliferated 
squamous epithelium with a central core of connec- 
tive tissue and small vessels. They are frequently 
branched, and peglike projections of epithelium may 
be seen extending down into the underlying stroma. 
The cells are well-differentiated, mature epithelial 
cells, and there is no true invasion of the stroma or 
extension into the submucosa below the intact, well- 
defined basement membrane (Figs. 1 and 2). 

The cells lining the basement membrane are iden- 
tical with those of the basal layer of normal laryngeal 
mucosa and of normal epidermis. They tend to be 
elongate, with Jiyperchromatic nuclei. Mitotic fig- 
ures are extremely rare. Farther out from this basal 
layer there is a transition to larger, polyhedral cells 
with clear, vesicular nuclei containing one or more 
nucleoli. Keratinization of this outer layer is usually 


theory of etiology of laryngeal papilloma. Consider- 
able difficulty, however, is encountered in differenti- 
ating basophilic intranuclear inclusion bodies an 
the various forms of nuclear degeneration .so fre- 
quently seen in the horny layers of a larynges 
papilloma. 

The gross appearance of these tumors is character- 
istic. On laryngoscopic examination they are seen as 
glistening, grayish-pink of yellowish-pink, mulberry- 
like masses with a punctate or finely nodular surface 
that project from the mucosa of the cords, anterior 
commissure or elsewhere. They vary in size from 
nodules only a few millimeters in diameter to fungat- 
ing masses as large as an olive (Fig. 3). There is 
practically never the appearance of infiltration of trie 
underlying structures or ulceration of the cords, a s 
in carcinoma. Although implantations may occur 
and local recurrence is the rule, these, tumors are 
always benign, never invading or metastasizing- 

In children, the lesions are usually -multiple, a 5 
opposed to the more frequently single adult form- 
The vocal cords are the most frequent sites, but t e 
tumors may occur anywhere in the larynx- Often 
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anterior commissure is a favorite region of extremely 
prolific growth. Extension or implantation on the 
mucosa of the epiglottis, subglottic region or trachea 
is common, and the lesions, have been known to 
appear in the fauces or buccal cavity and even to 


may occur. Stridor and dyspnea develop as the 
tumors mechanically obstruct the glottic airway. 

Laryngeal dyspnea was a fairly late development 
in these cases, occurring as a rule only after untreated 
hoarseness had been present for several months. 



Ficure 2. Photomicrograph Shoving Well-Differentiated Cells and a Well-Defined 
Basement Membrane. 


|nvolve the lips. In this series, palatal and tonsillar 
J mplants were discovered and removed. 

The symptoms produced by papillomas are in no 
different from those of any laryngeal tumor, 
namely, hoarseness, aphonia, stridulous breathing, 



Ficure 3. Photograph of a Laryngeal Papilloma. 

djspnea and, later on, the resultant signs of increas- 
es laryngeal obstruction. Of these, progressive 
oarseness is the most frequent presenting complaint, 
exists only when the tumor interferes with the 
-vibration, approximation or tension of the vocal 
c °rds. Loss of voice to the point of complete aphonia 


There are notable exceptions, however, when laryn- 
geal obstruction develops early and acutely, as a 
polypoid tumor mass is prolapsed or sucked into the 
glottis, necessitating emergency tracheotomy. This 
occurred in a patient who had been given ether anes- 
thesia preparatory to direct laryngoscopy, and an 
emergency tracheotomy had to be done. Laryngos- 
copy revealed a pedunculated, olive-sized inass that 
had prolapsed into the glottis and was firmly im- 
pacted between the two cords. In retrospect, it was 
probably unwise to have given this patient a general 
anesthetic, even though she had manifested only the 
mildest signs of laryngeal obstruction. Our policy 
has since been to use no anesthesia when even the 
slightest suggestion of respiratory difficulty is pres- 
ent. Cough is occasionally present, but was a minor 
symptom in these cases. When a large mass of tumor 
projects upward from the larynx, dysphagia may 
occur. 

The diagnosis of papilloma of the larynx can be 
made only by laryngeal examination, and in children 
direct laryngoscopy is almost always necessary to 
accomplish this. Lateral roentgenograms of the neck, 
especially laminagraphs, are occasionally helpful. 
Biopsy should be performed in all cases, although this 
procedure is much more important in adults than m 
children, since in the latter carcinoma of the larynx 
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is so rare as to be practically unheard o { and the 
clinical appearance of the papilloma is most charac- 
teristic. The physician who is confronted with the 
problem of progressive hoarseness in an infant or 
child must consider many diseases in differential 
diagnosis. The most frequent of these are papilloma 
or some other benign tumor, a foreign body, chronic 
laryngitis associated with sinusitis, syphilis or tuber- 
culosis, so-called “screamers’ nodes,” laryngotra- 
cheitis, malformations, congenital webs, recurrent 
paralyses, hypertrophic ventricular bands and so- 
called “laryngomalacia.” No definite diagnosis can 
be conclusively made without direct laryngoscopy, 
and the importance of carrying out this procedure 
without delay cannot be overemphasized. 

Papillomas of the larynx in childhood are always 
benign, and the disease is almost always self-limited. 
These two basic premises dictate that treatment be 
as conservative as possible. If the delicate structure 
of the larynx is preserved intact with no operative or 
irradiational injury to normal tissue, the papillomas 
eventually cease to recur and the child regains a 
normal larynx and a normal voice. As a rule, after 
removal the tumors recur with great persistence, but 
they usually disappear spontaneously after a few 
years, regardless of treatment. There seems to be an 
activity phase of these growths during which repud- 
iation occurs consistently until the process is “burned 
out.” This has been called by Broyles 6 the “juvenile 
phase.” Following this, the tumors may persist 
indefinitely without treatment, but excision at such 
a time usually results in a permanent cure. In this 
phase of relative inactivity papillomatosis in children 
resembles the adult form of the disease, which can 
usually be permanently cured by a single excision. 

The average duration of the disease in the present 
series was three years. Three patients are still under 
treatment, and 2 of these have had symptoms for 
five and eight years, respectively. The briefest 
course of the disease was in a boy of three years of 
age who had had symptoms for eight months and was 
cured by a single endolaryngeal excision. Remarkable 
cases are reported in the literature in which the 
disease persisted for twenty or thirty years. In 
Lejeune’s 7 case, the papilloma persisted for twenty- 
one years, despite all forms of treatment, including 
ninety-seven operative procedures, finally terminat- 
ing fatally with the development of squamous 
carcinoma of the larynx. 

The variety of therapeutic measures advocated by 
different authors in the treatment of laryngeal papil- 
loma is strong evidence of the uniform lack of con- 
sistent success of any single mode of therapy now 
' available. Various medicinal measures have been 
advised. Most of these consist of the local applica- 
tion of absolute alcohol, zinc chloride, silver nitrate, 
iodine, salicylates, acid nitrate of mercury, nitric 
acid or other escharotics. Thuja occidentalis, potas- 
sium iodide and particularly calcined magnesia have 
been used systemicalfy. In the judgment of writers, 


none of these medicinals have any effect on the 
course of the disease. We have had no experience 
with them. 

Broyles 6 at the Johns Hopkins^Hospital has re- 
cently reported 5 cases treated locally with an 
estrogenic hormone preparation (Amniotin). The 
rationale of this therapy was based on the well- 
known tendency of laryngeal papillomas in children 
to disappear spontaneously at, or just before, 
puberty, and on the fact that local applications of 
estrogenic hormones to the vaginal mucosa of 
prepubescent girls produce a change from the child- 
' hood to the adult type of epithelium. Such changes 
in the laryngeal mucosa, however, have not been 
demonstrated, although alterations in the voice at 
puberty in both sexes are self-evident. The results 
in Broyles’s series were not convincing, in that in 
each case the disease had existed for many months 
before the beginning of treatment and an apparent 
cure was obtained only after the continued use of 
estrogens for four to eight months; in other words, 
success was attained at about the usual period in 
the course of the disease when spontaneous remis- 
sion might be expected. One of our patients was 
given a course of local estrogen therapy, Amniotm 
in oil in 1-cc. (10,000-unit) doses being applied to 
the papillomas and adjacent laryngeal mucosa once 
weekly for seven months, with no detectable change 
in the rate or character of the growths, grossly or 
histologically. In our opinion, the efficacy of this 
method of treatment, applied in such a small 
number of cases, is as yet unproved.' 

Radical operative procedures, such as laryngo- 
fissure or thyrotomy, were formerly used in treat- 
ment of papilloma of the larynx. These methods are 
to be wholeheartedly condemned in view of the 
benign nature of the disease and the laryngeal 
stenosis and permanent laryngeal damage that 
usually develop in children following the use of these 
radical surgical methods. , 

Mackenzie 8 in 1901 first advocated the use o 


tracheotomy and expectant treatment in. cases 
of papilloma. The rationale was to provide an 
adequate airway and to keep the larynx at rest unu 
the tumors spontaneously disappeared. Clark 
in Boston in 1905 reported 14 cases treated in this 
manner, and pointed out that if the tumors persist 
after the age of puberty in a tracheotomized patient, 
endolaryngeal excision is most apt to result in 
success, since the tumors have then usually P aS8e 
out of the phase of activity. In our opinion, trache- 
otomy is not necessary unless signs of larynges 


obstruction persist, or unless the patient cannot be 
j i > TUp care ol 


kept under relatively close observation. The care o 
a tracheotomized child at home is always a problem, 
and it often proves difficult for the mother to manage 
the changing of tubes, maintain adequate clean i 
ness and exercise constant supervision- One of ° 
patients died of asphyxia at home as a result of lS 
removal of the tube without the mother’s knowle g c ' 
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Irradiation of the growths by x-ray or radium 
has had considerable success in the hands of several 
authors. New, 10 of the Mayo Clinic, advocated the 
use of radium cndolaryngeally and externally. This 
' method was also supported by Crowe 2 at the Johns 
| Hopkins Hospital. Foster 11 in 1933 reported 3 cases 
{ treated with x-rays. Although in some cases radia- 
tion therapy apparently results in cure of papil- 
[ lomas, the danger of irreparable damage to the 
| delicate laryngeal cartilages is great enough to con- 
demn this method of treating benign, self-limited 
; tumors. Necrosis may easily be produced in the 
. highly sensitive, growing cartilages of the larynx in 
i children. It is also possible that external irradia- 
C lion* of the larynx will have some untoward effect 
r on the thyroid gland of a growing child. Jackson 12 
reports that he has never seen a cure of papilloma 
j of the larynx that could be attributed to x-ray 
- therapy. 

j Figuration of the growths by the endolaryn- 
r £ ea I application of diathermy or cautery has been 
frequently used in some clinics, but the resulting 
«j damage to the cords and laryngeal cartilages makes 
'j lts use unwarranted. Moreover, as Jackson 1 points 
out, recurring papillomas of the larynx constitute 
’ a repullulation from the surface epithelium, and 
f* nothing is to be gained by cauterization of the base 
s. each tumor. Another independent lesion often 
/ de\elops elsewhere along the mucosal surface, 
j. At the Children’s Hospital, the method of choice 
i ,n treatment of laryngeal papillomas is that of re- 
$ peated endolaryngeal excision. This is accomplished 
f ln most cases by direct laryngoscopy under general 
anesthesia with Avertin (80 to 100 mg. per kilogram 
of body weight), supplemented by ether. The tumors 
(J ate gently removed with biting forceps repeatedly 
applied. A twisting motion of the wrist cuts off the 
A tumors flush with the adjacent mucosal surface 
d an .^ leaves the basement membrane of the under- 
I ] y>ng mucosa intact. No resistance is usually en- 
/ f ou ntered unless one has made the error of grasp- 
!n ® norma l tissue. The anterior-commissure laryn- 
S°scope is also employed to gain free access to the 
/ ^glottic region as well as the anterior commissure. 
I uspension laryngoscopy is neither necessary nor 
,,1 ^visable. 

Tracheotomy is done at this hospital only when 
i*/ )’*pnea or signs of laryngeal obstruction exist, 
^ ' J in S ot hen\'ise avoided. It was employed in 9 of 
e ** patients in this series, but in none of the more 
' *f cent 0nes * An effort is made to examine the pa- 
'} ‘ents under treatment every two to four -weeks, and 
v ^ Xc,Sl0n * arc carried out as often as recurrence 
ema uds. This method of repeated excision is not 
V ? g ?, CStCd aS a s P ecl ^ c me ans of cure, since in prac- 
cases these growths tend to recur; but 
\'j, !' **' 1S performed at sufficiently frequent in- 
./ j a . n cxce N cnt airway is constantly main- 
A a, ncd, without the necessity and added risk of a 
Crn P°rary tracheotomy. In 6 cases, only a few 


excisions at intervals of three to six months were 
necessary for permanent cure. In 3 others, a single 
excision sufficed. In the remaining 6 cases, how- 
ever, excisions were necessary as often as every two 
to four weeks, with an occasional respite of one to 
two months, the periods of therapy averaging two 
years. A patient who is still under treatment has 
had thirty-five excisions during the course of five 
years. 

Three patients received brief courses of x-ray 
therapy in addition to endolaryngeal excision. In 
no case was any improvement obtained, and in 1 
case actual stimulation of growth seemed to result. 
As mentioned above, I case was treated wdth local 
estrogenic hormone after the method of Broyles, 6 
with no change in the rate or character of the growths 
after six to seven months of weekly applications. 
Multiple excisions have since been necessary. 

Three patients died while under treatment, but 
only one of these deaths can be directly attributed 
to the papilloma. This fatality occurred in a child 
who died suddenly of asphyxia at home shortly 
before the appointed time for a readmission for ex- 
cision. Death apparently resulted from prolapse 
of a mass of papilloma into the glottis, causing 
sudden strangulation. In the second case, mentioned 
above, death resulted from asphyxia when a two- 
year-old baby pulled out his tracheotomy tube at 
home. The third patient died at another hospital of 
laryngeal diphtheria. 

Three patients are still under treatment, and a 
fourth, who was under treatment for over six years, 
having undergone thirty-eight endolaryngeal ex- 
cisions, was recently found to have recurrent papil- 
loma. This patient, now seventeen years old, was 
recently called back for examination five years after 
the last excision. A laryngoscopy and bronchoscopy 
performed three months after the last excision had 
been negative, and the patient had been discharged 
because he had reached the hospital s age limit of 
twelve years. He had been asymptomatic and had 
consequently not bothered with follow'-up examina- 
tions in an adult clinic, to w’hich his case had been 
referred at discharge. Excision of the papillomas 
at the present time will probably result in per- 
manent cure, since the phase of activity has most 
likely passed. 

Eight cases were cured by endolaryngeal excision. 
In each of these the voice and larynx are normal 
and no complications resulting from treatment 
exist. No recurrences have occurred in follow-ups 
ranging from one and a half to six years. 

Summary 

Fifteen cases of papilloma of the larynx in child- 
hood are reported. 

Papillomas are the commonest tumors ot Uie 
larynx in childhood, and are benign, self-limited 
growths that tend to recur but also to disappear at 
puberty. 
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The etiology of the disease is unknown. 

The diagnosis should be suspected in any case 
of progressive hoarseness in a child, and direct 
laryngoscopy should always be performed. 

The recommended treatment is repeated, care- 
ful superficial excision, with tracheotomy reserved 
for those cases with severe laryngeal obstruction 
or for cases that cannot be kept under frequent 
observation. Radical surgical methods are con- 
demned. Radium or x-ray therapy is not without 
danger. 

Of the 15 reported cases, 8 show excellent clinical 
cures, each patient having a normal voice and a 
normal larynx. Three patients are still under treat- 
ment, and only 1, who was discharged as normal 
five years ago and is now seventeen years of age, 
has had a recurrence. Three patients died, 2 as a 
result of asphyxia at home and 1 of laryngeal 


diphtheria. Only 1 of these deaths was directly 
attributable to the papilloma. 

300 Longwood Avenue 
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CAUSALGIA AND GANGRENE: RARE COMPLICATIONS IN 
MENINGOCOCCAL MENINGITIS* 

Report of a Case 


Commander Phineas Bernstein (MC), U.S.N.R.f 

NEWPORT, RHODE ISLAND 


I N the enormous recent literature dealing with 
meningococcal meningitis, no reference to skin 
and toe gangrene terminating in spontaneous am- 
putation nor to the more unusual syndrome of 
causalgia has been observed. In the case reported 
below, these conditions became manifest after the 
initial fulminating attack subsided, and caused pro- 
traction of disability for four months. That there 
was a common etiologic basis for these pathologic 
changes is uncertain and difficult to maintain. Their 
rarity in this disease, the uncontrollable and in- 
tractable pain, the extended period of illness and the 
ultimate loss of body members are sufficiently note- 
worthy to warrant a brief report. 


Report of Case 


a 34-year-old woman, was admitted to the Newport 
Hospital, on January 31, 1943. She had been up and about 
with a “head cold” for a few days, until chills, severe pains 
in the extremities and back, and moderate fever set in. On 
the sudden appearance of diffuse purpuric skin lesions and a 
stiff neck, she was admitted to the hospital. 

Between 1929 and 1937 the appendix, internal genitalia 
and gall bladder were removed and a nephrotomy for kidney 
abscess was performed. In 1939, the patient had a “nervous 
breakdown.” Except for an underlying anxiety psycho- 
neurosis, there were no illnesses except those treated sur- 
gically. The menopause was operatively induced in 1935- 


-This article has been released for publication by the Division of Pul 
lieations oi the Bureau of Medicine and Surgery of the United State 
Navy. I he opinions or assertions contained herein are the private one 
°> « y, rUer ® nd not W construed as official or reflecting the view 
of the Navy Department or the Naval Service at large. 

nL9 Ut , P f ti T t r D ' P “, t J ra T- t ' United Smcs Hospital 

Newport, Rhode Island; formerl'e, adjunct surgeon. Mount Sinai Hospita 
and Sydenham Hospital, New YiVk City. plta 


prior to that time, the menses were normal. There had be< 
no pregnancy. 

Physical examination showed a confused, transiently i 
rational patient who repeatedly demanded relief from c 
cruciating .pain in the head, trunk muscles and extremity 
The skin was cold and clammy, and the limbs were severe) 
painful, stiff, cold and numb. There was marked spasm i 
the neck and back muscles, and the knee, ankle, wrist ar 
elbow reflexes were hyperactive. The Babinski sign w; 
equivocal. No lid ptosis, squint, nystagmus, facial paralys 
or optic neuritis was found. There was no incontinent 
The head and neck revealed no other abnormalities exccj 
injection and reddening of the pharynx, uvula and tonsil!* 
tissue. The heart and lungs were normal. Except for a wcl 
healed suprapubic scar and skin hyperesthesia, the abdome 
revealed no unusual signs. A pelvic examination was nc 
performed. ' . 

The skin contained numerous huge, irregular, moderate 
indurated purpuric areas, 1 among which _ were peteclm 
hemorrhages ranging from those of minute size to coalesces 
groups or patches 2 to 5 cm. in diameter. Except for the im 
and hands, these were scattered over all parts of the body 
especially on the thighs, neck and extremities: On the dorsui 
of each foot was an area of purpura involving the central t 
and a space 2 cm. proximal to them; this was well demarca e 
and leathery and so painful that contact with bed sheets wa 
unbearable. 

The temperature was 99°F., the pulse 100, and the respvs 
tions 20. The blood pressure was 110/60. The whitc-cr 
count was 19,600, rvith 84 per cent polymorphonuclear leu 
cytcs and 16 per cent lymphocytes. The red-cell count w 
5,000,0p0, the hemoglobin 90 per cent, and the color index 
The urine was normal, and a Kahn test was negative. 

Spinal puncture yielded 25 cc. of thick yellow fluid un 
increased pressure. The white-cell count of the fluid was 
the globulin level +q--j--j-, and the sugar level slightly M* 
normal. A direct smear revealed many _ 'gram-nega > 
biscuit-shaped extracellular diplococci. A spinal tap on 
following day revealed a white-cell count of 5100, and 
direct smear showed the same findings as the previous on • 

On the 2nd hospital day, a deep cyanosis of the mu 
membranes appeared after 90 gr. of sulfadiazine had o 
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given. The sulfadiazine level in the blood was 3.9 mg. per 
100 cc. Halving the daily dosage of sulfadiazine during the 
next three days reduced the blood level to a negligible quan- 
tity. At no time was there leukopenia or secondary anemia. 
During the first 10 days of the disease the excruciating pain, 
generalized purpuric eruptions and disturbances of the sen- 
sorium dominated the clinical picture. Satisfactory relief was 
unobtainable with large doses of opiates, and at no time was 
there complete freedom from pain. Vitamin Bj, glucose and 
phyiio logic saline solution were administered intravenously 
daily to supplement the limited diet. 

On the bth day, the patient complained of a Jump in the 
throat, dysphagia and pharyngeal soreness. There was no 
choking sensation. Examination failed to reveal a cause for 
these complaints. By that time the painful, indurated pur- 
pura of the toes had become gangrenous and well demarcated, 
and there, as in several larger areas of ecchymosis on the 
trunk, thighs and legs, a generalized sloughing began. Daily 
debridement maintained free drainage, and after this the 
hitherto elevated temperature (102 to 104°F.) subsided and 
remained normal. Caudal anesthesia induced by a mixture 
of30 cc. of 1 per cent novocain and 70 cc. of physiologic 
ulme solution did not relieve the severe pain in the feet 
hr 1 * P a ' n > in fact, did not completely disappear until the 
a a ify* wbcn gangrenous members — the 2nd, 3rd, 
and 4th toes of the right foot and the 2nd and 3rd toes of the 
left foot— -were surgically disarticulated at the metatarso- 
phalangeal joints. At that time, the lesions of the thighs, 
entirely healed and large, indurated, 
reddish-brown scars had replaced the sloughed purpuric 
areas of skin. Hcat-cradlc therapy, whirlpool baths and mas- 
Mgewere employed for restitution of function of the lower 
extremities. 

Throughout the hospital stay, the disturbances described 
* Dove were continuously complicated and enhanced by a pain- 
ui lesion in the right arm and hand, which followed a causalgia 
pattern. During the first week, cyanosis, numbness and cold- 
were followed by hyperesthesia, tingling and hot sensa- 
tions and an incessant throbbing pain. The extremity became 
oematous, and the moderately cyanotic skin assumed a glassy 
"5 l rj j U , ccnt appearance and a putty shade. The fingers 
i« t • bccam ? P u fiy» and continued to tingle with an 
tin! burn *°S pain superimposed on a constant sensa- 

n or aching soreness. The slightest vibration or motion 
ggravatea the pain. Two palmar blocks with 20 cc. of 1 per 
dniMfT? 11 ’’ analgesics, somnifacients and opiates in huge 
e . r tas ‘ed to furnish any relief. There was never any 
oence of abnormal vascular pulsations or thrombosis. 
D.^ COn#U 5 t i #ttff f rin * ‘ nsomn ‘ a and mental anguish of the 
ner U j ^ lbc pa ' n ' n tbe r 'S bt arm "’ erc reflected^ > n 
Min » ant * cacbec ric appearance. The excruciating 

, at times out of proportion to the visible 
/?*. tIlc . ^tremlty. It confined itself solely to the 
ofthi* the ulnar nerve, descending from the medial aspect 
ihf. ...a?! wacre remained for 36 days, into the area above 
in i j' 0,a process of the ulna bone, where it persisted for 
On ♦»,« inn « , encc »nto the palm and the 4th and 5th fingers. 

1 . 00th iiX’ «!>e disappeared. 
e£ j e & mobilization caused atrophy of disuse, cyanosis, 
hwsutism and markedly altered the appearance of 
^.d hmb. That profound trophic changes had taken 
on tbn n/it 1 j atc< i by an x-ray film taken prior to discharge 
extr, • . th day. General osteoporosis, particularly in the 
Mdth ,C# taC bones rather than the shafts, was observed, 
ere was also new destruction of the cortex and cartilage. 


Discussion 

* ^ an S re nc of the toes and also lesions involving 
ar 8e areas of the skin are rare complications of 

cnmgococcal eerebromeniiigitis. In the present 
Se > their coincident appearance and the simul- 
<neous necrosis, sloughing and healing indicate a 


common etiologic factor. No stained slides demon- 
strating meningococci, however, were made from 
either the skin or toe lesions. The cause was prob- 
ably a trophic disturbance based on a common, wide- 
spread vascular lesion, produced by a peripheral 
thrombosis — embolic or autochthonous — or by a 
peripheral vasospasm from an exotoxin. 

The pain associated with the gangrene was prob- 
ably due to peripheral neuritis, secondary 7 to nutri- 
tional changes in the surrounding tissues affected by 
vascular lesions, and the intensity of pain varied 
proportionately with the degree of necrobiosis, 
disappearing finally after complete disarticulation. 
Pain accompanying gangrene is not uncommon. 

The syndrome in the right arm may properly 
be attributed to causalgia, a rare and bizarre clinical 
picture of pain without visible lesions, thought to be 
due to vascular, neurogenic or psychic phenomena. 
The presence of all the latter phenomena and the 
absence of demonstrable primary tissue changes 
satisfactorily explain the intense and constant pain 
in the right arm and hand. Had the pain been due 
to a vascular lesion alone, its prolonged duration 
and marked severity would have been accompanied 
by tissue changes more profound than actually 
existed. Had it been occasioned by hysteria or 
psychoneurosis alone — and these were undeniably 
present — it would be difficult to explain the 
moderate tissue changes as well as the selective 
reference of pain, completely and at all times, to the 
course of the ulnar nerve. That the cause was a 
neuritis due to a vascular disturbance — toxic, 
embolic or thrombotic — in the nutrient vessel of 
the nerve itself seems to be the most satisfactory 
explanation even though it is extremely difficult to 
prove. Thus the paradox of severe pain in the arm 
and hand associated with only minor pathologic 
changes, and the uncertainty whether the etiologic 
factor was neurogenic, vascular or psychic, warrant 
a diagnosis of causalgia. 

Summary 

A case of cerebrospinal meningococcal meningitis 
is recorded because of two rare complications, 
purpuric dry gangrene of the toes and of scattered 
areas of the skin and causalgia of the right upper 
extremity. The important aspects of these com- 
plications were the prolonged duration of the disease, 
the loss of body structures because of necrosis and 
the uncontrollable pain. The emboli that probably 
caused these phenomena were of profound clinical 
significance because of the possibility of their 
fortuitous destination in vital areas of the body 
brain, heart and lungs. The prognosis was therefore 
guarded. 
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CLINICAL NOTE 

VOMITING OF AN OPEN SAFETY PIN 1 
Edward B. Benedict, M.D.f 

BOSTON 

T HE successful vomiting of an open safety pin 
is such a rare occurrence that the reporting of 
such a case seems justifiable. Only 3 similar cases 
have been found in the literature. In 1909, Good- 


the child makes these accounts seem doubtful. In 
1927, Orton 3 reported the spontaneous expulsion 
of an open safety pin from the stomach by a seven- 
month-old baby, who expelled it into the esophagus 
within one week after swallowing it (confirmed by 
x-ray examination, and as arrangements were being 
made for an esophagoscopy regurgitated it from 
the esophagus into his mother’s hand. The size of 
the pin was not recorded. 

Report or Case 



Figure 1 . Roentgenogram Showing the Safely Pin in the 
Stomach. 

man 1 reported a case in which an open brooch 6 cm. 
long was swallowed by an eight-month-old baby 
and vomited fifteen weeks later. In 1916, Earp 2 
reported the case of an eight-month-old baby who 
vomited an open safety pin S cm. in length. In both 
these cases, however, there was no x-ray or other 
proof that the safety pin ever reached the stomach, 
and the size of the pin as compared with the size of 

*From the Massachusetts General Hospital 

flnstructor in surgery. Harvard Medical School, associate visiting 
surgeon, Massachusetts General Hospital 


R. S. (M G.H. U-381630), a 3-year-old girl, entered the 
Emergency Ward of the Massachusetts General Hospital on 
November 9, 1943, having swallowed an open safety pin 
a few minutes before entry. 

Physical examination showed a child in no distress, with 
no abdominal tenderness and normal temperature, pulse and 
respirations 

X-ray examination (Fig. 1) revealed a medium-sized open 
safety pin in the stomach, with the point slightly bent toward 
the keeper. I advised keeping the patient in the hospital a 
day or two, expecting that the pin would be passed through 



Figure 2. Photograph of the Safety Pin. 

the intestinal tract without difficulty. A few hours late 
however, the patient vomited and the pin was recovere 
(rig. 2). It measured 2.7 cm. in length 

Except for an attack of vomiting (without hematemesi 
the day after the expulsion, the patient had no furt 1 
symptoms. 

The whole episode took place within a 5-hoc 
period. The fact that the point was bent toward t 
keeper must have facilitated the swallowing an 
subsequent vomiting. 
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INHALATION THERAPY (Concluded) 1 ' 


Maurice S. Segal, M.D.f 


Positive-Pressure Therapy 

The use of positive-pressure therapy, as a rule 
employing a mixture of oxygen and helium, has not 
become so widespread as it should be. It is indicated 
in the treatment of various types of pulmonary 
edema, bronchial asthma and obstructive respiratory 
disease. 

Physiological Basis and Clinical Application 


Barach and his 


established the 


clinical application and usefulness of positive pressure 
and the physiologic factors involved in the treatment 
of obstructive dyspnea and acute pulmonary edema 
I hey devised two types of apparatus, of which one 
provided positive pressure during both phases of the 
respiratory cycle, 9,10 and the other provided it during 
expiration alone. 16 The signs of pulmonary edema 
rapidly disappeared, and remained absent so long 
as the pressure was applied or until the original cause 
w . as rcm °ved. The application of a gentle internal 
distending force served to keep the bronchioles 
patent and opposed the hydrostatic pressure within 
the capillaries. Tarach compared this process with 
that of putting a finger on the capillary wall itself. 

. demonstrated by its use a reduction of the nega- 
tive intrapleural pressure and frequently a lowering 
of the total pulmonary ventilation. Other modifica- 
tions in circulatory function were reported, such as 
an increase in venous pressure that maintains the 
return of blood to the right side of the heart and a 
prolongation of circulation time, especially marked in 
congestive failure. These modifications tended to 
prevent overfilling of the heart and acted similarly 
fo the application of a tourniquet to, the extremities, 
here was also x-ray evidence of narrowing of the 
transverse cardiac diameter by the application of 
*? aA pressures. 

fositivc pressure can be effectively administered 
! rough the Barach-Eckman-Molomut mask, which 
is metered for positive pressures up to 4 cm. of water 
m the expiratory phase only, or in the hood appara- 
us during both inspiration and expiration. The 
Patient can be kept in the hood or mask with proper 
umidification for as many days as necessary. When 
1C need for positive pressure no longer exists, the 
mask can k e Use ^ w j t j,out employing the metered 
•sk for positive pressure and the desired percentages 

Third Medical Service* Hoiton City Hotpital, 
tA e P* rtn5 *ct of Medicine, Tofu College ‘Medical School 
6 i'»eax*LW r f ofe»ior of medicine. Toft* College Medical School, out- 
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of oxygen can be given, or the patient may be trans- 
ferred to a tent if this is considered more desirable. 
The percentages of oxygen may be gradually lowered 
before the complete cessation of treatment in order 
to prevent the recurrence of anoxia. Cerebral and 
cardiorespiratory symptoms may follow the sudden 
stopping of oxygen therapy in cases of chronic 
anoxia. 

Generally, positive pressures of 2 to 6 cm. of water 
are sufficient for preventing or treating pulmonary 
edema. Pressures abo\e 6 cm. may diminish the 
return flow of blood to the right side of the heart. In 
some cases higher pressures may be found necessary 
for short periods. Theoretically, shock may be con- 
sidered a contraindication to the use of positive 
pressure. No difficulty need be encountered, how- 
ever, if low pressures are used, beginning with a 
pressure of 2 cm. of water and cautiously increasing 
it as needed. 

Anesthesia for Thoracic Surgery 

There are essentially no dangers associated with 
the proper use of positive-pressure therapy of 2 to 
6 cm. of water as described above. Anesthetists and 
thoracic surgeons have employed positive-pressure 
anesthesia with an intratracheal catheter or closed 
face mask. The maintenance of sufficient lung func- - 
tion and controlled respiration during a surgical , 
pneumothorax may be obtained by the use of proper 
mixtures of anesthetic agents under sufficient pres- 
sure. The accompanying hazards and disadvantages 
have been described by Bradshaw, 146 Heidrick et 
al., 147 Marcotte et al. l4s and others. Bradshaw re- 
ported a case of mediastinal emphysema, and 
Adams 149 and Heidrick ct a!. 147 several cases of 
emphysema. Adams 149 described a case of medias- 
tinal emphysema and subcutaneous emphysema 
of the neck and face following an asthmatic attack 
with severe coughing He stressed the importance 
of properly controlled low positive pressures and 
discussed his experimental data, concluding that 
intrabronchial pressures of 52 to 58 mm. of mercury 
were necessary to produce a rupture of the visceral 
pleura. Much lower pressures were needed to pro- 
duce a rupture of the alveolar Avails. These experi- 
ments substantiated the previous reports by Corvl- 
los iso and Macklin, 1 * 1 and should stimulate interest 
in the dangers of manipulating the anesthesia bag 
too vigorously or too often. Adams 119 stated that 
the intrabronchial pressure may rise as high as 25 
to 30 mm. of mercury with a single squeeze of the 
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bag. This corresponded to BarachV 8 demonstra- 
tion in a tracheotomized patient that a forceful 
grunt developed a pressure as high as 30 cm. of 
water. These disadvantages were overcome by 
Crafoord. 162 He described a new continuously flow- 
ing gas-anesthesia machine provided with means for 
mechanically controlled, automatized respiration. 
He reported no injuries to the lungs in a large series 
in which pressures up to 20 cm. of water were em- 
ployed. These pressures were considerably higher 
than those commonly employed for the management 
of pulmonary edema or bronchial asthma in man. 

Obstructive and Asthmatic Dyspnea 

Barach 103, 153 ’ 164 summarized the sequence of 
events that follows resistance of obstruction to in- 
spiration. There is at first a rapid and progressive 
increase in the intrapleural negative pressure in 
order to pull sufficient air into the lung. The resist- 
ance of the pulmonary bed is lessened and there is 
at first an increase in the pulmonary blood flow. As 
the intrathoracic negative pressure mounts, blood 
continues to enter the lungs through the right ven- 
tricle, but the passage of blood through the lungs 
into the left auricle and from the left ventricle into 
the extrathoracic aorta is hindered by the high 
negative pressure within the chest. A progressive 
accumulation of blood in the lung follows, with a 
consequent increase in capillary blood pressure. The 
physical effect of a pathologically elevated negative 
pressure within the chest is to exert a direct suction 
action on the pulmonary capillaries, thus tending to 
cause exudation of serum. The progressive increase 
in congestion and edema of the lungs requires in- 
creased effort for pulmonary ventilation, which in 
turn manifests itself as an increase in intrapleural 
negative pressure with the production of additional 
congestion and edema. The diffusion of oxygen 
through the swollen pulmonary membrane is 
diminished. Irregular ventilation through partially 
obstructed bronchioles increases the anoxia. The 
rapid, shallow breathing of itself promotes anoxemia, 
and progressive oxygen want becomes an additional 
factor as a stimulant to respiration and as a cause 
of final respiratory failure. The production of 
pulmonary edema is furthered by anoxemia, which 
has been shown by Landis 155 to increase capillary 
permeability. 

Barach, Martin and Eckman 142 ' 143 demonstrated, 
both clinically and experimentally, lowering of the 
intrapleural negative pressure in the lungs by the 
breathing of therapeutic gases under positive pres- 
sure. When the lung was expanded by positive 
pressure from the atmosphere, a reduced suction 
pressure was required during inspiration. Helium 
with oxygen decreased the effort necessary for pul- 
monary ventilation, thus lowering the negative intra- 
pleural pressure. Macklin 156 demonstrated that 
normally in addition to the inspiratory elongation 


of the bronchial tree, the bronchioles and smaller 
bronchi dilate during inspiration and constrict dur- 
ing expiration. Barach first observed that a severe 
asthmatic patient was benefited by pursing his lips 
during expiration. This led to Barach and Swen- 
son’s 144 work. They used lipiodol and conclusively 
demonstrated a relative increase in the diameters of 
the small bronchi during the expiratory cycle under 
positive pressure, which were 25 per cent more open 
with positive pressure. The positive pressure acted 
as an internal distending force tending to diminish 
the constriction of the bronchioles during ex- 
piration. 

In asthmatic dyspnea the expiratory phase is 
prolonged owing to bronchial constriction. In ob- 
structive dyspnea the intrapleural negative pres- 
sure is increased during inspiration. When air or 
oxygen mixtures are breathed under positive pres- 
sures, the abnormally elevated negative intrapleural 
pressure is diminished and the dyspnea is alleviated. 
Barach 78 pointed out that Nature provides a help- 
ful internal mechanism in the expiratory grunt of the 
patient with lobar pneumonia and in the pursed lips 
of the asthmatic patient during expiration. The 
.expiratory grunt maintains a more patent airway 
and opposes pulmonary edema. 

Pulmonary Edema of Varied Etiology 

Barach 78 in a recent paper once again demon- 
strated, in 5 patients critically ill with pneumonia, 
the value of properly directed positive-pressure 
inhalation therapy. He concluded that positive 
pressure is useful in the treatment of pulmonary 
edema due to increased' hydrostatic pressure and 
anoxia, as seen in heart failure, or to changes in per- 
meability of the pulmonary capillaries, as seen in 
pneumonia or gas poisoning. Barach offers a lucid 
explanation for the mechanism of pulmonary edema 
occasionally observed in patients with severe pul- 
monary edema receiving morphine. Lessening of 
respiratory effort produces a sudden withdrawal 
of back pressure (positive pressure) on the pul- 
monary capillaries. This possibility should be enter- 
tained in all cases of serious respiratory disease with 
increased total pulmonary ventilation before using 
morphine in repeated or large doses. Bookhamer 
and Cullen 157 successfully controlled 2 cases of 
pulmonary edema during anesthesia by intermittent 
pharyngeal suction and the administration of EX1 
per cent oxygen under intrapulmonic pressures not 
exceeding 15 cm. of water. 

Carlisle 168 successfully employed positive-pressure 
therapy in the management of 316 cases of pul- 
monary edema secondary to exposure to industria 
gases, without a single fatality. BaracfW 9 in his 
most recent paper once again stressed the value o 
positive pressure in industrial and war gas poison- 
ing, Blankenhorn 160 stated that oxygen under posi- 
tive pressure is the best method for managing the 
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'pulmonary edema of gas irritation. Observations in 
a few patients injured in the Cocoanut Grove fire in 
Boston thoroughly convinced me 72 of its value. 

In sudden disasters, when positive-pressure 
therapy is needed for a large group of people, the 
temporary procedure of instructing the patient to 
breathe out through pursed lips may be helpful. 
Short pieces of rubber tubing with lumens narrower 
than the h'uman trachea can also be distributed, with 
instructions to exhale through the tubes. It would 
be of considerable advantage to the armed forces if 
the routine gas masks were metered for positive 
pressure in expiration as is the Barach-Eckman- 
Molomut mask. In this way if a victim inhaled an 
irritant gas, he could begin positive-pressure therapy 
before adequate medical help reached him. Such 
measures as the above are temporary but .may be 
helpful until proper mask equipment is available. 

Tracheotomized Patients 

Barach and his associates 1 * 2, ,45 ' 161 demonstrated 
the value of positive-pressure therapy in expira- 
tion in tracheotomized patients. Moore and Bin- 
ger m - 1M previously observed this value experi- 
mentally. The pulmonary capillaries become accus- 
tomed during expiration to a certain positive pres- 
sure, and when this is abruptly withdrawn, as in 
the tracheotomy patient, an increase in capillary 
permeability takes place, not only in the alveolar 
capillaries but also in the secreting glands of the 
tracheobronchial tree. Oozing of serum and mucus 
follows. 

Woodman 164 showed that breathing against posi- 
tive pressure during expiration in tracheotomized 
patients results in the successful management of the 
profuse edema fluid. He believes this to be due 
to a carbon dioxide effect. Ivernan and Barach 145 
confirmed this finding. They easily controlled the 
clearance of serous and mucous fluid in the tracheo- 
bronchial tree by having the patient expire through 
an elongated tracheotomy tube into a water bottle 
Providing a pressure of 3 to 5 cm. Barach 164 outlined 
the sequence of events in the production of pul- 
monary congestion and edema in tracheal stenosis, 
fie demonstrated the reversibility of the increasing 
intrathoracic negative pressures in respiratory 
obstruction with the use of positive pressures. 

. In the victim of gas-inhalation, the involvement 
is largely pulmonary and the proper program to pre- 
Vcnt pulmonary edema should be begun at once. The 
mortality rate in tracheotomized cases of this type 
I s generally high. If tracheotomy must be per- 
ormed, one should be prepared to keep the opening 
fy and clear and to apply positive-pressure in- 
flation therapy with proper humidification through 
he tracheal cannula. 

* n general, then, it is best to attempt a program 
? positive pressure, preferably with a rebreathing 
°od apparatus, using mixtures of helium and oxy- 
Sen, before resorting to tracheotomy in cases of 


tracheal obstruction, whatever the cause. The 
number of tracheotomies can in this way be min- 
imized. 

Clinical Observations 


In employing positive-pressure therapy certain 
clinical observations are worthy of mention. Many 
patients find such therapy tiring when the mask is 
used, and an occasional semiconscious patient at 
first becomes alarmed at the seemingly increased 
resistance in the expiratory phase. Reassurance and 
rest periods can largely overcome this apprehension. 
When a rebreathing hood is employed, the positive 
pressure is effective in both inspiration and expira- 
tion and the above difficulties do not exist. In the 
patient desperately ill with serious respiratory dis- 
ease it is advisable to use either Wangensteen drain- 
age or a Miller-Abbott tube for feeding and decom- 
pression, along with positive pressure whenever in- 
dicated. The latter can be introduced either 
through the mask or sleeve of the hood apparatus; 
it adds materially to the comfort of the patient and 
enhances his care. I have not observed gastric dis- 
tention resulting from positive pressure. Free pro- 
ductive coughing and free belching may be some- 
what inhibited if therapy is continuous Positive- 
pressure therapy should be intermittent, with rest 
periods of varying time depending on the degree of 
underlying pulmonary edema. In 2 recently autop- 
sied cases, there were no deleterious effects in the 
lungs from positive-pressure therapy with pressures 
up to 4 cm. of water carried on intermittently over 
periods of two and nine days, respectively. 

Use of Helium and or Helium-and-Oxycen 
Mixtures 

During the last twenty-five years the cost of 
helium has dropped from £2500 to 1 cent per cubic 
foot. The main source of supply is the government- 
owned Amarillo Field in Texas. Its present volume 
of production is adequate for its use in the flotation 
of airships, in medical therapy, for the prevention 
and treatment of compressed-air illness and in deep- 
sea diving. 


bstructive Respiratory Disease 
Barach made the pioneer observations on the 
lerapeutic use of helium-and-oxygen mixtures. In 
series of papers from 1931 through 1944, he oe- 
:ribed the physiologic basis of its therapeutic value, 
n 1934, he 165 showed that animals remained well for 
sriods as long as forty days in atmospheres from 
•liich all the rare gases had been removed. He also 
ept mice in sealed chambers in atmospheres of 21 
er cent oxygen and 79 per cent helium for periods 
f two and a half months without harm. He thus 
roved that rare gases are not necessary for ldc 
nd confirmed the biologic inertness of helium, 
rnmcdiatclv following this, he'«-»» suggested that 
clium-and-oxvgen mixtures be used in conditions 
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• ,Mrl, there is rosisUV.vV, to the movement of an 
‘j" h i volume of mr to and from the lungs m 
anypart of the resphatoty system — namely, bron- 
chial asthma, obstructive lesions of the trachea 
larynx and bronchi, emphysema, bronchiectasis and 

pulmonary fibrosis. .. , 

The rationale for the use of helium-and-oxygen 
mixtures in obstructive respiratory disease rests on 
the decreased specific gravity of such mixtures and 
on the fact that the pressure or effort required, for 
the movement of a mixture of 80 per cent helium 
and 20 per cent oxygen mixture is about half that 
required for air through similar orifices. In other 
words, a lighter-than-air mixture flows more 
easily through a constricted orifice than does or- 
dinary air. During quiet breathing these influences 
arc negligible. With obstruction to respiration, 
however, an increased negative pressure within the 
chest becomes necessary for the inward movement 
of air past the obstruction. Barach demonstrated 
that it 'should be possible with helium-and-oxygen 
mixtures to compensate for approximately a SO per 
cent constriction in the lumen of the tubal respira- 
tory tract. The more localized the obstruction the 
better is the effect, since the viscosity of helium is 
"ightly higher than that of nitrogen. Furthermore, 
ie helium acts as a diluent and vehicle for the 
oxygen and passes through the constricted orifices 
to the alveolar sacs. 

The percentage of helium and oxygen in the mix- 
ture depends on the factors of anoxia and mechanical 
obstruction. At least 20 per cent oxygen must be 
used. It is doubtful that helium is of much value 
if the mixture contains more than 35 per centToxygen. 
The Barach rebreathing hood apparatus is the most 
efficient one for such therapy, but either the Barach 


metered mask or the B.L.B. apparatus may be used. 

The sequence of events that follows resistance or 
obstruction to inspiration has been summarized by 
Barach. 154 The resultant pathologically elevated 
intrapleural negative pressure, pulmonary conges- 
tion and interference with left auricular filling and 


mann, 177 and Metz. 178 Barach’s observations have 
been confirmed in a series of patients with severe 
bronchial asthma, gas poisoning, pulmonary edema, 
atypical pneumonia and postoperative obstructive 
respiratory disease. 17 - 18 - 72 

Boothby and Haines 178 discuss the value of oxygen 
and helium-and-oxygen mixtures before and after 
thyroidectomy. One can generally prevent post- 
operative stridor and postoperative stform and 
minimize the need for tracheotomy in these cases 
with -helium-and-oxygen mixtures. Kernan and 
Barach 145 report their effectiveness in cases of ob- 
structive lesions in the trachea and larynx. It 
appears almost axiomatic to employ helium-and- 
oxygen mixtures preoperatively and postoperatively 
in all difficult thyroidectomy cases. Mayo 180 cau- 
tions one, however, to remember that helium may 
mask the stridor caused by an injury to a recurrent 
laryngeal nerve, and thus prevent the removal of a 
constricting suture or hemostat. 

The value of helium-and-oxygen mixtures in the 
treatment of asphyxia neonatorum was observed in 
a paper by Kane, 55 previously referred to. This 
observation confirms Barach’s earlier expressed 
opinion concerning their superiority over the 
conventional carbon dioxide-and-oxygen mixtures. 
Benedict, White and Lee 181 have successfully added 
helium-and-oxygen mixtures to an infant incubator 
to combat respiratory failure. 

Pulmonary Tuberculosis 

Sporadic reports have appeared in the foreign 
literature suggesting the use of helium in artificial 
pneumothorax for pulmonary tuberculosis (Rein- 
ders 182 and Schedtler 183 ). Ricen 184 recently made a 
preliminary report on the advantage of helium as a 
substitute for air in artificial pneumoperitoneum 
in the treatment of pulmonary tuberculosis. In a 
series of cases of pulmonary tuberculosis, periodic 
injections of 1000 cc. of helium into the peritoneal 
cavity, required considerably greater time for com- 
pj - -pearance than did an equal quantity of 
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essary. Clough 190 described the use of helium-and- 
oxygen mixtures in the giving of cyclopropane general 
anesthesia. Employing a 50 per cent helium, 30 per 
cent oxygen and 20 per cent cyclopropane mixture, 
he observed deeper anesthesia and relief of laryn- 
geal stridor. Thomas and Jones 101 in an important 
recent paper discussed the prevention of cyclo- 
propanc-and-oxygcn explosions by the use of helium. 
They observed that helium could be used to the best 
advantage in cyclopropane-and-oxygen mixtures 
for the prevention of explosions and to a slight ad- 
vantage in ethylene or cther-and-oxygen mixtures. 
Bonham 1 * 5 stated that helium is a valuable adjunct 
and diluent for cyclopropane in anesthetic allergy, 
claiming that all true allergic cases are benefited 
by the administration of helium. Bclinke 192 sum- 
marized his extensive experience with the use of 
helium mixtures in his physiologic considerations of 
inhalation anesthesia and helium. In anesthesia 
it is generally considered of value in respiratory 
obstruction to economize physical effort, to make 
respiration more effective, to prevent atelectasis, as 
an aid in partial respiratory failure and to forestall 
respiratory decompression. 

Encephalography 

Cleveland and End 193 summarized their ex- 
periences in 41 cases studied in an effort to reduce 
a minimum the untoward symptoms after en- 
cephalography. They obtained excellent results 
by replacing the cerebrospinal fluid with helium gas 
and by following this procedure with inhalation of 
pure oxygen until all the symptoms subsided. This 
method produced symptoms lasting less than half 
as long as those produced by oxygen encephalog- 
raphy and oxygen inhalation and one fifteenth as 
on gas those produced by air encephalography. 


Btep-$ ea an £ //{ gk-Pressure JVork 

During the last five years a tremendous literature 
. as eloped in the physiology and therapeutics of 
increased atmospheric pressures. The groundwork for 
Usc °f hclium-and-oxygen mixtures in the field 
°. ° Ce P* s ea diving and work under greatly increased 
mr pressure has been laid largely by the United 
public Health Service and investigators of 
ne United States Navy. An excellent historical 
summary of this series of observations may be found 
to a recent paper by Shilling. 104 The studies that 
0 tow have made it possible for divers to work at 
greater depths for longer periods of time, have 
3 lortcncd the period of decompression, and have 
c 1 ruinated the toxic symptoms of nitrogen narcosis, 
n 1925, Sayers, Yant and Hilderbrand 105 reported 
eir pioneering work in the use of helium-and- 
ygen mixtures to ameliorate caisson disease. They 
Wrote; 


cr^ lC '“bttrtution of helium for the nitrogen ordinarijy 
an a*» nt m , t bc air we breathe lias been found to result in 
n . * tmos Phcre which is as respirable as that provided by 
Ufc - rhe results obtained indicate that helium not 


only has the advantage of being less soluble than nitrogen* 
but also of diffusing more rapidly in the body fluids and 
tissues, which results in rapid elimination of the gas from 
the tissues during decompression. Along with mitigating 
the hazard of caisson illness helium should markedly in- 
crease the scope of other kinds of engineering work in 
compressed air. 

They also demonstrated its value in allowing the 
decompression time to be shortened from one fourth 
to one eighth of the time ordinarily recommended 
for air. Sayers and Yant 196 reported further on the 
use of helium-and-oxygen mixtures in deep-sea 
diving and caisson operations. 

In 1933, Stewart 197 summarized the status of 
helium at that time, saying that ‘‘divers and 
caisson workers can work for more extended periods 
and under higher pressure with greatly increased 
safety and comfort, and may be returned to normal 
pressure conditions in a fraction of the time re- 
quired when compressed air is the atmosphere 
breathed while at work.” He attributed this to the 
extreme insolubility of helium. Hawkins and Shill- 
ing 105 ' 190 confirmed this relative insolubility in their 
studies of the solubility of nitrogen and of helium 
in blood at atmospheric and increased pressures. 

End 200 showed that if helium-and-oxygen mix- 
tures are breathed under a pressure of 3 atmos- 
pheres, the subsequent decompression period need 
be only one third as long as that when nitrogen- 
and-oxygen mixtures arc respired. He also pointed 
out one of the most important observations of the 
value of helium in diving: namely, the lessening, 
and in some cases the elimination, of the untoward 
mental and neuromuscular symptoms observed 
under increased air pressure. He stated that “in 
addition to shortening the time necessary for safe 
decompression, helium may also free divers from 
the untoward psychological effects of air at high 
pressure.” In 1938, he 201 confirmed these impres- 
sions in reporting a xvorld’s-record dive of 420 feet 
in a flexible diving suit while breathing a helium- 
and-oxygen mixture. 

The narcotic effect of greatly increased air pres- 
sures has limited the depth that divers can obtain. 
The limiting depth when air is breathed is generally 
placed at 300 to 350 feet. The toxic symptoms, 
ranging from dizziness to loss of consciousness, 
experienced by all men working in high-pressure 
air have been described by Behnke and his 
associates, 130, 202 Shilling and Willgrube 2 03 and 
others. Behnke and Yarbrough, 134 discussing physi- 
ologic studies of helium, state that helium-and- 
oxygen mixtures minimize or abolish the stupefac- 
tion and impaired motor control associated with air 
respiration under pressure. They 204 found these 
effects greatest under argon and least under helium. 

A report on similar work done at the Experimental 
Diving Unit in Washington, P. C., may be found 
in a paper by Momsen. 205 Diving tests in depths 
up to 500 feet were carried out under his super- 
vision. In 1939, a story by Ellsbcrg 205 concerning 
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helium or diving gas and attesting to its absolute 
necessity in diving operations appeared in a popular 
magazine. Additional observations in 300 cases of 
caisson disease observed at the Queens-Midtown 
Tunnel project in 1938 and statements on the value 
of helium-and-oxygen mixtures for rapid and safe 
decompression can be found in a paper by Thorne. 207 

Behnke and Willmon 208 described the salvaging . 
of the United States Submarine Squalus. This 
monumental work could not have been accomplished 
without the use of helium. Behnke 209 ' 210 described 
two dives made to the sunken submarine 0-9 at a 
depth of 240 feet on June 22, 1941. The divers, al- 
though subjected to a pressure of 4.3 atmospheres, 
or approximately 210 pounds per square inch, felt 
well at the extreme depth while breathing a helium- 
and-oxygen mixture. In air atmospheres the nar- 
cotic effect of nitrogen renders a diver practically 
helpless at depths in excess of 300 feet. Behnke re- 
ferred to this condition as nitrogen narcosis, for 
nitrogen at more than 5 atmospheres pressure is an 
anesthetic agent. He stated : 

A 

It is likely that the fat-solubility ratios rather than the 
molecular weights of these gases produce the narcotic 
effect of nitrogen and the benign influence of helium .... 
Bends, for example, may be considered as originating from 
bubble formation in bone marrow, which contains about 
90 per cent lipid matter. The lessened influence of bends 
following long exposures in compressed helium atmosphere 
is undoubtedly the result of the comparatively low solu- 
bility of helium in fat. The tendency to spinal-cord injury 
bringing about divers’ paralysis likewise should be mini- 
mized in the helium atmosphere since spinal-cord sub- 
stance may contain about 27 per cent lipid matter. 

The above represents a further advance in the en- 
deavors of the Experimental Diving Unit to increase 
the scope and depth of underwater activity. 

Aero-otitis Media 

Armstrong and Heim 211 suggest the term “aero- 
otitis media” to describe the syndrome of inflamma- 
tion, discomfort, pain, tinnitus and deafness ob- 
served in aircraft pilots during changes of altitude. 
They attribute this to lack of ventilation of the 
middle ear owing to failure or inability to open the 
eustachian tube voluntarily when necessary. Love- 
lace, Mayo and Boothby 212 describe the" prevention 
and alleviation of this troublesome syndrome in 
aviators and passengers by breathing helium-and- 
oxygen mixtures. They attribute the value of this 
mixture to the high rate of diffusibility of helium 
as compared with that by nitrogen. Helium probably 
diffuses through the sinus ostia or through the 
eustachian tube more rapidly than does nitrogen. 
Thus the equalization of pressure between the 
middle ear and the external barometric pressure 
occurs more readily. A similar report was made by 
Lovelace' and Henrich. 217 

Hall 214 was unable to confirm the above observa- 
tions of Lovelace et al. He presented experimental 
evidence that respiration of helium-and-oxygen mix- 
tures during descents at various rates does not sig- 


nificantly alleviate the painful ear symptoms re- 
sulting from rapid changes in barometric pressure. 
He demonstrated, however, that slightly greater 
changes of barometric pressure are necessary to 
produce the various degrees of otalgia in subjects 
who descend while breathing helium-and-oxygen 
mixtures than are necessary in those who descend 
while breathing atmospheric air. He did not con- 
sider the administration of helium-and-oxygen mix- 
tures practical for the prevention of painful ear 
symptoms. 

Chester and Drooker 215 made a careful investi- 
gation of the physiologic changes in the ear during 
flight. They approached the therapy of aero-otitis 
media and aerosinusitis by attempting to restore 
the normal functions of the eustachian tubes and 
sinuses, thus correcting the pressure gradients. They 
found most effective cocaine, Neo-Synephrin, the 
eustachian catheter and politzerization. A similar 
report is that of Wiseheart, 216 who employed in- 
stillation and suction procedures. 

Tubal or Sinus Block 

A similar syndrome may be observed when one 
is going from atmospheric pressure to increased air 
pressure. Divers generally complain of blocked ears 
and inability to dear the ears or to equalize pressure. 
Crosson', Jones and Sayers 217 observed so-called 
“tubal or sinus block” among compressed-air work- 
ers in tunnel operations in New York City. Employ- 
ing a small, portable, 80 per cent helium and 20 per 
cent oxygen, breathing outfit, they obtained imme- 
diate relief in 82 of 84 workers. These men were 
able to re-enter the tunnel and resume their work 
with no delay or discomfort. Similar observations 
in compressed-air workers were made by Requarth- 18 
and Thorne. 219 Thorne found helium-and-oxygen 
inhalations more efficacious than nasal-drop therapy 
in the management of 306 cases of ear block. He 
stressed the importance of instituting inhalation 
therapy as quickly as possible after the onset oi 
symptoms of ear block, for once the firm adhesions 
of the walls of the eustachian tubes have formed 
secondary to the existing infection, inhalation treat- 
ment is unsuccessful. 

Physics of Helium Mixtures 

An interesting series of papers concerned with 
the practical physics of mixtures of oxygen, helium 
and nitrogen has appeared from the Mayo Clinic. 
Dublin et al. 220, 221 made analyses of the percentages 
of oxygen, helium and nitrogen mixtures by deter 
mining the velocity of sound in these mixtures an 
described an apparatus for doing so. 

The voice changes caused by effective helium 
and-oxygen administration may be amusing ° r 
frightening to the uninitiated. The effect on men 
can best be described by the term “effeminate.^ 
A deep baritone voice develops a lyric-tenor qumjH’ 
and a man with a tenor voice can only squeak. 190 2 lS 
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Iiasbeen explained as due to the fact that the muscles 
of the larynx are unconsciously set to cause a certain 
sound in air, and that when breathing a medium 
so much lighter the sound produced is much changed 
from normal. 223 Behnke 132 observed that this pecu- 
liar nasal quality to the voice does not disappear 
at increased barometric pressures. The density of 
the hclium-and-oxygen mixture in a pressure cham- 
ber can be increased to that of air at atmospheric 
pressure and the voice still remains abnormal. This 
renders difficult the problem of communicating 
with the deep-sea diver by telephone. Divers ex- 
perienced in breathing helium-and-oxygen mixtures 
can, however, modify these voice changes to ap- 
proach the normal. 

Dublin, Baldes and Williams 223 made oscillo- 
graphic studies on these voice’changes. They deter- 
mined that the alterations consist of a variation in 
overtones. The frequency of the fundamental vibra- 
tions remains the same. The low density of the 
helium-and-oxygen mixture impedes the vibration 
of the vocal cords less than does air. This may result 
m a change in the original production of overtones. 
Also, because of the lower density, the velocity of 
sound with helium-and-oxygen mixtures is in- 
creased. This probably causes the vocal resonators 
to amplify different overtones. Which of these 
differences is more important was not determined. 

behnke and Yarbrough 134 made a splendid con- 
tribution from the Experimental Diving Unit of the 
United States Navy in their paper on the physio- 
y c stu ^f s of helium. Their detailed study offered 
be following conclusions. First, the most striking 
e [eel of helium is a feeling of normality, in contrast 
the usual intoxication and sense of pressure and 
c pth associated with high pressures. This improved 
mental condition of the diver is more important 
a n the advantage of shortening the decompression 
, lmc * Second, the helium content of the body should 
e about 45 per cent as high as the nitrogen content 
^ cn ^ ,e same tension of each gas is breathed. The 
ccreased solubility of helium in fat compared with 
at of nitrogen theoretically decreases the elimina- 
mn tirne of this gas from the body and lessens the 
possibility of spinal-cord injury. Third, the com- 
parative low fat-and-watcr solubility ratio of helium 
compared with that of nitrogen explains the lack 
o anesthetic effect in helium breathing under 
Pressure as compared with nitrogen breathing under 
Pressure. The latter condition was previously re- 
Cr rcu t0 as nitrogen narcosis. Fourth, the helium 
c °ntcnt of the body is about 40 per cent of the nitro- 
8cn content for corresponding gas tensions. At 
a mospheric pressure 99 per cent of the helium con- 
alj 11 ,$ t e ^ minate< l in five and a half hours, or in 
°ut half the time required for nitrogen desatura- 
* ° n ‘ by periodic determinations of the 

fc rt-gas content of the urine a quantitative estimate 
® as elimination can be obtained and the occur- 
lce 01 bends can frequently be prognosticated. 


Behnke 133 in discussing the temperature effects 
produced by helium states that twice as much elec- 
trical heat must be supplied to keep a diver warm 
when he is surrounded by a helium-and-oxygen mix- 
ture compared with an air atmosphere. Hardy 224 sug- 
gests that the increased molecular motion of helium 
atoms compared with that of nitrogen results in a 
greater heat loss from the body through conduction. 

Dean and Visscher 225 and Visscher, 226 searching 
for the physical basis for the therapeutic use of 
helium, made a study of the kinetics of lung ven- 
tilation in dogs. They state that when air move- 
ment is turbulent, helium-and-oxygen mixtures 
move more easily than does air. They found no 
appreciable difference in the work required to move 
air or helium-and-oxygen mixtures in animals and 
in human beings with normal airways and normal 
lungs. The most significant effect of helium was in 
reducing the work of moving the gas across an ob- 
struction in the large airways. In going from air to 
helium-and-oxygen mixtures they demonstrated in 
laboratory animals with tracheal obstruction a 40 
per cent reduction in the work of ventilation. They 
concluded that helium is useful in obstruction of the 
upper airways — laryngeal, tracheal or bronchial. 
These observations were in entire agreement with 
those previously reported by Barach. They further 
stated: 


Where there is a localized obstruction so that air passes 
at high velocity through a short, narrow stretch and then 
can expand into a wider passage where its velocity can 
be less, under these circumstances turbulence is set up, 
and therefore substitution of helium for nitrogen in oxygen 
mixtures is most advantageous in reducing the work ol 
breathing. The mechanism is by increasing the velocity 
at which there can be streamline flow. 

Dean and Visscher conclude further that helium 
breathing has not been conspicuously successful in 
uncomplicated asthma, presumably because the 
obstruction to air flow is in the small respiratory 
pathways, the bronchioles, and there even nitrogen 
and oxygen move in streamline flow. The long scries 
previously referred to attesting to its value in bron- 
chia! asthma does not bear out the above statement. 
Furthermore, they state that Barach ignored the 
factor of viscosity in his earlier explanation of the 
physiologic basis of inhaling helium-and-oxygen 
mixtures. In 1935, Barach'"- 1 ” stated in a general 
discussion at the meeting of the American Society 
for Clinical Investigation: 

A physical basis for the use of helium is. as follows: 
According to Graham’s law the rate of diffusion of > gas 
is inversely proportional to the square root of «* densit,. 
This law applies also to effusion, that is, the passase of a 
eas throuen small orifices, which « especially .applicable 
» the problem here discussed Since the viscosity of 
helium is P slightly greater than that of ''\ tr0 &* 
reduction in frictional resistance, and l os sc u me e m 
reduction in ... * n cip hmation of the results, 
does not become mvoKcd in a „;, t! for a 

The point inv t0 0 g C y the law of diffusion 

space so Ismited ^.n i extent^ « UnJcr thtsc cir . 

cumrtanccs pressure required for moving a millure-MV 
M!? s“cj.nd orygen would be approximately one h.lf 
^.r moving air. ... In severe dyspnea the 
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Differential Diagnosis 

Dr. Arthur Hertig*: It seems to me from the 
history that the differential diagnosis involves some 
form of pregnancy or some complication of the latter 
in spite of the fact that the patient was fifty-two 
years old. Of course it is known that pregnancy can 
occur in a patient over fifty years of age. In keeping 
with the diagnosis of pregnancy or of some of its 
sequelae are the following facts. The patient had 
perfectly regular periods until she missed two, eight 
months prior to entry. She then had what she 
thought was a menstrual period, which, if you look 
at the record, shows that it was somewhat atypical 
and could have been anovulatory bleeding from a 
nonmenstrual endometrium. The character of the 
bleeding, however, was in keeping with some sort 
of threatened abortion — intermittent bleeding, 
sometimes red, and then steadying down to a brown- 
ish stain. When this occurs in a younger woman, 
we believe that it is pathognomonic of threatened 
or incomplete abortion due to some sort of 
blighted ovum. 

The question comes up whether she had some sort 
of complication from the preceding pregnancy. Her 
last pregnancy was twelve years before admission, 
and some complication is perfectly within the realm 
of possibility. There are cases recorded in which a 
chorionepithelioma lay dormant for a great many 
years and then flared up. I do not believe that this 
patient had a chorionepithelioma. She had a rela- 
tively symmetrical uterus that was enlarged to a 
size compatible with a four months’ pregnancy. It 
is inconceivable from my personal experience or 
from anything I have read to have a uterus enlarge 
symmetrically to that size and be associated with 
chorionepithelioma . 

She could have had a hydatidiform mole which, 
not only clinically but pathologically, can be defined 
as a type of temporarily missed abortion. She had 
a uterus inconsistent with her dates. If she was 
pregnant at all, she had a four months’ uterus, in- 
stead of an eight months’ one, and such a dis- 
crepancy ordinarily rules out hydatidiform mole. 
Most of us have taught students that all molar uteri 
are bigger than they should be according to the 
estimated date of confinement. Actually they may 
be the same size, smaller or larger. 

My diagnosis in this case is a missed abortion of 
eight months’ duration within a uterus that was com- 
patible with a four months’ pregnancy. It probably 
had in it an ovum that was blighted or a dead em- 
bryo, the placental tissue of which was living; other- 
wise a qualitatively positive Aschheim-Zondek test 
■would not have been obtained. It is quite possible, 
on the basis of our experience at the Boston Lying-in 
Hospital and the Free Hospital for Women, that 
she had a placenta accreta as the basis of her missed 
abortion. 

♦Pathologist, Boston Lying-in Hospital, and Free Hospital for Women 
Brookline. r 


On the purely gynecologic side, it is possible that 
she had a single large fibroid, which may grossly 
simulate a pregnant uterus. Since, however, there 
is no reason why such a patient would have a quali- 
tatively positive Aschheim-Zondek test, I am forced 
to conclude that she had a missed abortion, probably 
associated with a dead fetus, which might not have 
been visible by x-ray; she may have had a placenta 
accreta, but probably not. At any rate, she had an 
enlarged uterus and was in the age group in which, 
even though she did have a missed abortion, she 
should have had a hysterectomy, because a missed 
abortion interrupted from below in elderly patients 
is not without its hazards. 

Dr. Francis M. Ingersoll: I saw this patient in 
the Out Patient Department, and having just come 
back, from a service at the Lying-in Hospital, I 
thought that she was pregnant. Since she was bleed- 
ing, a pelvic examination was not performed. She 
had a positive Aschheim-Zondek test, and Dr. Al- 
bright’s laboratory did the subsequent quantitative 
Friedman tests. We believed, just as Dr. Hertig did, 
that it was something related to pregnancy and that 
the best way to treat the patient, in view of her age, 
was by hysterectomy, which was performed. Dr. 
Donald N. Sweeny did the operation. The uterus 
was symmetrically enlarged, and the broad ligaments 
were full of varices, but the operation was com- 
pleted without difficulty. 

Dr. John L. Newell: The fact that on pelvic 
examination the cervix admitted one finger makes 
me believe that the patient must have had some 
labor. With a missed abortion at this stage one 
ought to be able to feel fetal bones by direct pal- 
pation, even if they had become necrotic. By x-ray, 
however, they would be difficult to see because 
of gas. 

Dr. Laurence L. Robkins: I cannot see any- 
thing in the x-ray films that suggests ossification, 
but as Dr. Newell said, there is sufficient material 
in the bowel so that it could be missed. 

Dr. Hertig: It would not surprise me if the 
patient had a mole. The story is perfectly consistent 
with such a diagnosis. 

Clinical Diagnosis 

Chorionepithelioma ? 

Pregnancy? 

Hydatidiform mole? 

Dr. Hertig’s Diagnosis 

Missed abortion, probably associated with a dead 
fetus and possibly with a placenta accreta or 
a hydatidiform mole. 

Anatomical Diagnosis 

Hydatidiform mole. 

Pathological Discussion 

Dr. Benjamin Castleman: The uterus that u' e 
received was a large one and was filled with the 
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grapelike clusters characteristic of a hydatidiform 
mole. At the time of operation they could be seen 
extruding from the external os. 

Dr. Joe V. Mercs: Are you not surprised, Dr. 
Hertig, that the titer of the Friedman test was not 
higher? 

Dr. Hertig: It is extremely variable in moles, 
ranging all the way from total absence of chorionic 
gonadotropic hormone to 1,000,000 units per liter — 
a very high titer. The more I sec of moles, the less 
J am surprised about anything that they may do. 

Dr. Castleman: There was a fair amount of 
trophoblastic tissue in the uterus, but no evidence 
of chorionepithelioma. 

Dr. Hertig: I meant to bring out the point that 
the fact the patient thought she felt a fetus does not 
mean anything. I remember one case of a mole at 
the Boston Lying-in Hospital in which the patient, 
who had had eight or ten children and who there- 
fore knew what fetal movements felt like, was sure 
she felt fetal movements the day before we operated 
for a mole. 


CASE 30162 

Presentation of- Case 

A fifty-one-year-old housewife was admitted to 
the hospital because of irregular vaginal bleeding. 

The patient first menstruated at the age of four- 
teen. The periods were regular at twenty-eight-day 
intervals. They lasted five or six days, requiring 
towels rather than pads. She had considerable dis- 
comfort and was forced to remain in bed during the 
periods. About four months before admission, after 
having had no menstrual bleeding for six weeks, she 
began to bleed and continued for seven weeks. She 
"'as given ergotrate and “injections’' (the nature 
°f which was not known) without relief. There was 
no tenderness in the right groin. Five days prior 
to entry she again began to bleed profusely. This 
Persisted. There was no anorexia, weight loss, chills, 
e ver or night sweats. 

She had had two full-term normal deliveries at 
twenty-five and twenty-eight years of age. 

Physical examination showed a well-developed, 
"ell-nourished, pale woman in no distress. The 
bugs were clear. There was some tenderness, as well 
as a suggestive mass, in the lower abdomen. Pelvic 
lamination showed a lacerated perineum, a large, 
acerated cervix, which was slightly hard to palpa- 
IO tI L anC * an lrrc Sularly enlarged uterus, 
the blood pressure was 140 systolic, SO diastolic, 
be temperature, pulse and respirations were 
normal. 

Examination of the blood showed a hemoglobin 
j per 100 cc. The urine was normal. A 
°od Hinton test was negative. 


She was given a transfusion of 500 cc. of fresh 
whole blood. 

An operation was performed on the second hospital 
day. 

Differential Diagnosis 

Dr. Francis hi. Ingersoll: This case, it seems 
to me, resolves itself into that of a fifty-one-year-old 
woman, para II, whose periods have been regular 
until four months prior to operation, at which time 
she had a period of amenorrhea for six weeks and 
then bled excessively, eventually reaching a hemo- 
globin level of 6.6 gm. Physical examination was 
negative except for an irregularly enlarged uterus. 
The average surgeon would have a bit of an advan- 
tage because he would do a dilatation and curettage 
before making a diagnosis. Unfortunately, I can- 
not do a dilatation and curettage or a pelvic examina- 
tion under ether to help me establish a diagnosis. 

Of course, any patient at fifty-one is either in the 
menopause or approaching it. At the menopause the 
ovarian function ceases. This patient may not have 
been ovulating and may have had anovulatory 
bleeding, which, however, does not usually result in 
a hemoglobin level as low as 6.6 gm. I think that we 
have to postulate a disease besides menopause. 

The six weeks of amenorrhea followed by bleeding 
suggest pregnancy. Pregnancy is infrequent at 
fifty-one, but we all know that it occurs. If the pa- 
tient were a younger woman with six weeks of 
amenorrhea and then hemorrhage, one would think 
that some complication of pregnancy was likely. She 
could have had a blighted ovum on the basis of 
fibroid uterus, which would account for the size 
of the uterus and possibly for the rest of the picture. 
That, however, is unlikely, as is a hydatid mole. 
Chorionepithelioma is a rare disease, and 1 think 
that we can disregard it. 

A tumor of the uterus might have accounted for 
the irregularly enlarged uterus and the bleeding, and 
the first one to be thought of is a fibroid. Fibroids 
arc frequent in postmenopausal women, about one 
out of ei’ery five women at autopsy having fibroid 
tumors in the uterus. Fibroid tumors in this age 
group can also cause abnormal massive bleeding, 
such as this woman had. The mechanism of bleed- 
ing in fibroid tumors is not known, but the increase 
in the menstrual surface may account for the bleed- 
ing. It does not seem to me, however, that a fibroid 
alone could account for this picture. Possibly it was 
a fibroid, and was one of the 1 per cent that become 
sarcomatous. If she had a sarcoma of the uterus, 
one would expect a marked weight loss or other evi- 
dence of systemic disturbance that would point 
toward that type of malignancy. 

It is fairly well known that carcinoma of the endo- 
metrium is frequently associated with a fibroid 
tumor. Scheffcy, 1 in a paper read before the Boston 
Obstetrical Society on October 16, 1913, reported 
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the incidence of fibroids in postmenopausal patients 
in cases of carcinoma of the fundus as 38 per cent. 

I should like to postulate that this patient had 
two diseases — a fibroid tumor, which accounted for 
the enlarged uterus and most of the bleeding arid a 
carcinoma of the endometrium, which was respon- 
sible for some of the latter. 

Dr. Benjamin Castleman: Dr. Hertig, are you 
willing to suggest a diagnosis? 

Dr. Arthur Hertig: This patient probably had 
hyperplasia of the endometrium and fibroid uterus. 
I do not know whether she had carcinoma. Her age 
group is a little early for carcinoma of the en- 
dometrium. 

Dr. Joe V. Meigs: Could she have had a sub- 
mucosal polyp in the endometrial cavity? That 
would give bleeding like this patient had. 

Dr. Castleman: Dr. Simmons, will you tell us 
your impression? 

Dr. Fred A. Simmons: It ^ is not brought out 
clearly in the history that she was sent to the hospital 
by her physician because he suspected a tumor of the 
cervix. He had treated the cervix, and therefore it 
was unusually difficult to comment on the findings 
of the pelvic examination. 

I agree that the patient should have had a diag- 
nostic dilatation and curettage, but I knew that 
I was going to do a total hysterectomy and there- 
fore did not do it. On opening the abdomen, I found 
a large fibroid uterus. I took out the cervix because 
I suspected it was involved, and asked the pathol- 
ogist to make serial sections to be sure that the 
patient did not have cancer of that organ. In the 
right broad ligament, 3 or 4 cm. from the uterus, was 
a mass measuring about 3 by 1 cm., which I believed 
was a metastasis. The only similar one that I have 
ever seen in this location was due to metastatic car- 
cinoma of the cervix. I was suspicious of the cervix, 
although it did not feel carcinomatous. I was able 
to do a total hysterectomy, including the tumor and 
the broad ligaments. I also removed the appendix. 

The patient made an y ' convalescence 

and got up on the eleventh hart was flat, 

— no elevation of temper. or respira- 
tion, — but she chose to sta 'ays instead 

of going home on the twelT _ usually 

_ discharge these patients. Oi a- of the 

fourteenth day she complair he left 

calf and had local edema and c na- 


tion of 
white-c 
sign. C< 
ficial fern, 
which we 
tained no clc 
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mature, pulse a 
8300 and a p 
we operated 
e left one l 
the rigi 
8he made 


Uterine fibroids. 


Dr. Ingersoll’s Diagnoses 

Fibroid uterus. 

Carcinoma of endometrium. 

Anatomical Diagnosis 

Diffuse intravascular fibromyomatosis of uterus 
with extension to the right broad ligament. 

Pathological Discussion 

Dr. Castleman: The uterus that we received was 
uniformly enlarged, and did not contain the nodulai 
areas that one usually sees with a fibroid utenis 
Grossly, before cutting into it, it suggested the en- 
larged uterus of adenomyosis of the myometrium 
sometimes called “endometriosis of the myo- 



Figure-4 oj Uterus Showing a Small Nodule ct 

Co' ^ ’ n rge Nodule in the Broad Ligament. 
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via the uterine vein or plexus of veins going into the 
broad ligament. One must regard this process as a 
low-grade malignancy because there was extension 
outside the uterus. This case is similar to those 
reported by Frank 2 in 1932. He called this disease, 
"fibromyosis” — an unclassified plexiform endo- 
lymphatic proliferation of the uterus. In his series 





Figure 2. Cross Section of Myometrium Showing Intravascular 
Fibromyomatous Plugs. 

of 3 cases, 1 patient finally died of metastases and 2 
Were cured by resection, although 1 had a recur- 
rence. It is not really a leiomyosarcoma because 
sections do not show true muscle cells; the tumor 
apparently arises from the endometrial stroma. 

' ' ?* ^ EIGs: m Y a picture of one of these 

•s titled sarcoma of the uterus”; this, incidentally,is 
t c case th&t Dr. Hartwell show ed you. The lesion 


had extended into the broad ligaments. He called 
it a benign leiomyosarcoma that had invaded the 
lymphatics. 

I recently attended a meeting of the New York 
Obstetrical Society where Dr. J. Raglan Miller, of 
Hartford, discussed this condition under the name 
“stromal endometriosis.” He reported 4 cases and 
considered them benign. At a meeting at Hot 
Springs, Virginia, Dr. James R. Goodall, of Mon- 
treal, told me of his monograph on stromal endo- 
metriosis. 4 The tumors he described involved the 
stroma, but not the glandular structure. Dr. 
Goodall thought that if the ovary was removed this 
tumor would stop growing. At the New 1 orh meet- 
ing Dr. Frank stated that the tumor was of low- 
grade malignancy and that he did not believe that 
it was a stromal endometriosis. 

Differential stains show that the supporting 
reticulum of this type of tumor is not similar to that 
of fibroids. 

Dr. Castleman: It is interesting that this pa- 
tient also had endometriosis on the surface of the 
uterus. 

Dr. Hertig: I must say that in this case the term 
“stromal endometriosis” does not seem logical: 
first, because of the age of the patient and, second, 
because of the lack of bleeding into the tumor itself. 

Dr. Meigs: The patient had no glandular tissue. 

Dr. Hertic: It is not the glands that bleed; it is 
the stroma. 

Dr. Castleman: The intravascular growths were 
purplish red, indicating that there was bleeding into 
the tumor. 
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standing, to retire under the provisions of Chapter I, 
Section 5, of the by-laws, such retirement to be 
effective as of January 1, 1944: 

Ayer, T. H. (Worcester). 9 High Street, Westboro. 

Cogan, Joseph A. (Suffolk). 419 Boyiston Street, Boston. 
Ellis, Frederick W. (Middlesex South). 1175 Centre Street, 
Newton. 

Hunt, George P. (Berkshire). 131 East Housatonic Street, 
Pittsfield. 

Lazarus, Benjamin (Middlesex South). 61 Halcyon Road, 
Newton Centre. 

Levins, N. N. (Suffolk). 30 Chambers Street, Boston. _ 
Lynch, Charles F. (Hampden). 1387 Main Street, Spring- 
field. 

Mackay, Edward H. (Worcester). 42 Walnut Street, 
Clinton. 

McPherson, George E. (Hampshire). Amherst. 

Slaughter, Emma E. Y. (Middlesex North). 545 School 
Street, Lowell. 

Smith, William II. (Suffolk). 8 Marlboro Street, Boston. 
Wells, Charles E. (Norfolk South). 15 Union Street, 
Randolph. 

Allowed the following named fellow, applying 
for retirement, to retire with remission of dues 
owed the Society under the provisions of Chapter I, 
Section S, of the by-laws, such retirement to be 
effective as of January 1, 1944: 

Ledbury, J. William (Worcester). 100 North Main Street, 
Uxbridge. 

Accepted the resignations of the following named 
fellows, under the provisions of Chapter I, Section 7, 
of the by-laws, such resignations to be effective as 
of January 1, 1944: 

Ashmore, Buell L. (nonresident). Vctera'ns Administration 
Facility, Excelsior Springs, Missouri. 

Coffin, Betsy (nonresident). Piedmont College, Demorcst, 
Georgia. 

Odeneal, Thomas H. (Essex South). 79H Prospect Street, 
Gloucester. 

Young, David A. (nonresident). 715 Boston Building, 
Salt Lake City, Utah. 

Ziegler, Edwin E. (nonresident). St. Luke’s Hospital, 
Bethlehem, Pa. 

Allowed the following named fellow to change his 
membership from one district society to another, 
without change of legal residence, under the pro- 
visions of Chapter III, Section 3, of the by-laws: 

Emmons, Henry M., 354 Commonwealth Avenue, Boston 
(Suffolk to Norfolk). 

Remitted the dues for 1944 of the following 
named fellows, both of whom are ill and incapaci- 
tated, under the provisions of Chapter I, Section 6, 
of the by-laws: 

Krieger, William L. (Norfolk South). 15 Lincoln Avenue, 
Wollaston. 

Sawyer, Alpha R. (Norfolk). 171 Walnut Hill Road, 
Chestnut Hill. 

Reinstated the following named physicians, under 
the provisions of Chapter I, Section 10, of the by- 
laws, who had been deprived of fellowship for the 
nonpayment of dues, provided their arrears in dues 
at the time they were dropped plus the dues for 
1944 be paid to the treasurer of the Society : 

Kudish, Benedict (Suffolk). U. S. Quarantine Station, 
50 Central Wharf, Boston. Joined 1934. Deprived 


Prenn, Joseph (Suffolk). 15 Bay State Road, Boston 
Joined 1908. Deprived 1939. 

Savage, Ross E. (Essex South). Masonic Building, Glouces- 
ter. Joined 1918. Deprived 1935. 

Udelson, Barnet A. (Norfolk). 460 Geneva Avenue, Dor- 
chester. Joined 1934. Deprived 1941. 


The personnel of the Committee on Membership 
is as follows: Harlan F. Newton, chairman ; John E. 
Fish; Peirce H. Leavitt; Sumner H. Remick; and 
Samuel N. Vose. The representatives of the super- 
vising censors are as follows: William H. Allen; 
H. Quimby Gallupe; and Albert E. Parkhurst. 

Michael A. Tighe, M.D., Secretary 
Executive Committee 


DEATHS 

HATCH — Ralph A. Hatch, M.D., of Brookline, died 
April I. He was in his sixty-third year. 

Dr. Hatch received his degree from Harvard Medical 
School in 1906, and had limited his practice to ophthal- 
mology. He was a member of the Massachusetts Medical 
Society, the American Medical Association and the New 
England Ophthalmological Society. 

His widow and two sons survive. 


LASERTE — Charles J. Lascrte, M.D., of Leominster, 
died April 14. He was in his sixty-third year. 

Dr. Laserte received his degree from Baltimore Medical 
College in 1905. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 


YUDIN — Hyman Yudin, M.D., of Beverly, died re- 
cently. He was in his fifty-fourth ycaT. . 

_ Dr. Yudin received his degree from the College of P hysi- 
cians and Surgeons, Boston, in 1918. He was a member of the 
Massachusetts Medical Society and the American Medical 
Association. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 

Clinic Date Clinic Consultant 

Salem May 1 Paul W. Hugenberger 

Haverhill May 3 William T. Green 

Lowell May 5 Albert H. Brewster 

Springfield May 10 Garry deN. Hough, Jr. 

Brockton May 11 George W. Van Gorder 

Pittsfield May 15 Frank A. Slowick 

Worcester May 19 John W. O’Meara 

Fall River May 22 Eugene A. McCarthy 

Hyannis May 23 Paul L. Norton 


NOTICES 

BOSTON GASTROENTEROLOGICAL 
SOCIETY 

The next meeting of the Boston Gastroenterological Soc'c*! 
will be held in the auditorium of the Carney Haspit 
Thursday, April 27, at 12 m. The following subjects win 
discussed: 

Unusual Complications in the Gastrointestinal Trs 
following Surgery. Dr. William E. Browne. 

Polyps of the Bowel. Dr. Timothy F. P. Lyons. « r 
Management of Massive Duodenal Hemorrhage. 
Francis J. West. 

( Continued on page x) 
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ANDROGEN CONTROL IN CARCINOMA OF THE PROSTATE* 
John P. Bowler, and Scott F, Pedley, M.D4 

HANOVER, NEW HAMPSHIRE 


T HIS paper presents a brief report of the early 
results of castration in 22 cases of carcinoma of 
the prostate seen during 1942. The physiologic ra- 
tionale of castration has perhaps been the outstand- 
ing item in recent urologic literature, much of which 
has been controversial and contradictory. With the 
understanding that many details of the present con- 
cept are missing, some not proved and others doubt- 
less later to be changed or disproved, the present 
basis of attack will be briefly outlined. 

t)r. Charles Mayo has been quoted as having 
wade the statement many years ago, “No matter 
'vhat you do for carcinoma of the prostate, you do 
the wrong thing.” The persistence of this pessimis- 
tic attitude has not been without a basis in the poor 
results generally achieved. Until recently, trans- 
urethral resection for the relief of obstruction and 
radiation for the relief of pain have contributed con- 
siderable alleviation, temporary, to be sure, to these 
patients. The position of the advocates of radical 
perineal prostatectomy as the only possible direct 
attack on carcinoma of the prostate is surgically 
sound, but it fails to meet the general problem, for 
many reasons. First, the disease originates most 
frequently in the posterior lamella, thereby giving 
riSe to urinary symptoms relatively late in its de- 
velopment; second, the carcinoma is slow growing 
a nd is well advanced by the time that the typical 
PM.\ent of prostatic age, expecting as he does a cer- 
t,lm degree of urinary difficulty, decides to obtain 
Medical advice. The most enthusiastic supporters of 
radical perineal prostatectomy agree that the per- 
of cases to which it can be applied — namely, 
uiosc in which a malignant lesion is still confined 
within the prostate capsule when the patient is first 
seen j$ not over 5 per cent. At least 95 per cent of 
prostatic carcinomas must .therefore be treated by 
01 ,er methods. The importance of the lesion is 

<We ,0ln Service, Huchcocl. Clinic, Hanover, New Hamp* 

.1 anntul meeting of the Ne* H«mf»h»ceMetIicaI5< fi *efr* 

[ May 11 , 104 J 

1 N'lpual* tJ * na ’«^h Medical ScHoI, aurgeon. Mar) Mitefcicci MeJnoiwt 
1 JSuf mutant . to.M, 


brought out by the fact that the number of men liv- 
ing into the prostatic age — that be) ond sixty-five 
— doubled in the United States between 1911 and 
1935. 1 

Beginning in 1933, Dmochowski,* Kutscher and 
Wolbergs, 3 the Gutmans* and other vvorkers investi- 
gating the sources of acid phosphatase in urine dis- 
covered that normal human prostate tissue is ex- 
tremely rich in this material. Acid phosphatase is an 
enzyme, a constituent of many tissues of the body, 
but, as noted by these writers at\d others, it is 
present in far greater concentration in the adult 
prostate gland and prostatic fluid than in any other 
part of the body . Significant is the fact that it oc- 
curs in extremely low concentrations in the pre- 
pubescent prostate. Most carcinomatous prostate 
tissue contains large amounts of acid phosphatase, 
whereas highly malignant tumors, being made up of 
functionally immature cells, contain but little of it. 
When metastasis of a prostatic carcinoma occurs, 
presumably the acid phosphatase is allowed to 
escape into the blood and lymph and the blood- 
serum level is elevated. The acid phosphatase is 
measured in units per 200 cc, of serum, 3 to 3 units 
being regarded as the range of normal by various 
workers. Elevated levels may fail to appear because 
of insufficient invasion, lack of differentiation of the 
tumor or preceding treatments, as will be discussed 
later- 

Scrum alkaline phosphatase is likewise an enzyme, 
but is less specific than acid phosphatase regarding 
its prostatic origin. It is elaborated at sites of 
osteoblastic activity, particularly bony metastascs 
where new bone is being formed. Therefore, Paget’s 
disease and other lesions characterized by osteo- 
sclerosis must he excluded if one employs the level 
of this substance as a measure of osteoblastic metas- 
tatic lesions. 

It can be inferred, then, that elevation of serum 
acid phosphatase signifies prostatic-cell activity 
communicable to the blood stream, therefore of 
extracapsular prostatic tissue and therefore pre- 
sumably of carcinoma. . Likewise, elevation of the 
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serum alkaline phosphatase accompanies the change 
in the metastatic bone lesion from one of osteolytic 
to one of osteoblastic type, thus indicating sclerosis 
and regression as a result of a defensive reaction of 
bone to the tumor. 

The findings of Sullivan 5 and the Gutmans 6 (Table 
1) illustrate clearly the incidence of elevated values in 
carcinoma of the prostate in the presence of metas- 

Table 1. Acid. Serum Phosphatase Levels in Various Prostatic 
Conditions (adapted from Sullivan s and Gutman and Gutman 6 ). 


No of Percentages of Cases with Var- 
Cokditiov p (crc ious Le\ els (Units) of Acid Serum 

'~ ASES Phosphatase 

s 3 0 or 3 0— 5 0— 10— 100— 1000 

Less 4 9 9 9 99 999 or over 

Prostatic carcinoma 

Bone metastases (x-ray) 130 15 12 25 35 9 4 

No bone metastases (x-raj) 70 89 11 

Prostatic h>pertroph> 75 100 

Prostatitis 10 100 

Nonprostatic disease 570 90 8 2 

Normal 30 100 


tases. In a series of 200 cases of prostatic carcinoma, 
85 per cent of 130 cases with demonstrable bone 
metastases showed an elevated acid serum phos- 
phatase. Seventy cases without metastases as 
shown by x-ray examination showed slight elevation 
in 11 per cent. Glands with benign hypertrophy or 
prostatitis and normal glands showed no elevation, 
whereas of 570 cases of nonprostatic disease ten per 
cent showed elevation, demonstrating extraprostatic 
origin of acid phosphatase. It is thus evident that 
the serum acid phosphatase is not elevated in cases 
of prostatic carcinoma confined to the capsule of the 
gland. Unfortunately, therefore, such elevation is 
not corroborative evidence of the nature of the 
lesion prior to metastatic or extracapsular involve- 
ment. 

The first investigators to recognize the implica- 
tions of the results of this experimental research were 
Huggins and his associates, 7-9 who at that time had 
i gone back, so to speak, to investigate the effect of 
castration or administration of estrogens on pros- 
tatic hypertrophy in dogs. On the basis of this work, 
they published in 1941 an outline of androgen control 
of prostatic tissue by surgical castration'. They re- 
ported several cases of metastatic prostate carcinoma 
subjected to castration in which there was a sharp 
postoperative reduction in serum acid phosphatase 
and a rise in serum alkaline phosphatase followed 
by a gradual decline, and in which these chemical 
changes were accompanied by marked clinical im- 
provement. 

In summary, the rationale of the present approach 
is the removal of stimulation of the prostate cells by 
androgen. This is being effected by surgical castra- 
tion, irradiation castration, neutralization with ad- 
ministration of estrogens and combinations of these 
methods (Fig. 1). 

As shown, surgical castration removed the source 
of androgen, whereas estrogen may be administered 
as its neutralizer. In other words, the adult pros- 


tatic epithelium is activated by the androgenii 
gonadotropic hormone, resulting in an increase o 
the tumor, in an elevated serum acid phosphatasi 
and in the production of symptoms. Castration re 
moves .the source of androgen and inactivates tin 
prostatic epithelium, the tumor decreases, the acic 
phosphatase decreases, and the symptoms decrease 
The effect of androgen is similarly neutralized by thi 
use of estrogen. 

The use of estrogen as the sole therapeutic pro 
gram has been reported by Herbst 10 and others ai 
having favorable results, both symptomatically anc 
regarding changes in the gland itself. We have nol 

CASTRATION ESTROGEN 

REMOVES NEUTRALIZES 



ANDROGEN 


I 

ACTIVATES 

I 

ADULT PROSTATIC EPITHELIUM 

Figure 1. Mode of Action of Castration and Estrogen Iherap) 

used it in any case as the sole procedure, but have 
reserved it for the treatment of delayed recurrences 
following orchidectomy, with at least temporary 
beneficial results in several cases. 

Irradiation castration has been applied for some 
years by Munger, 11 who seems to think that the re- 
sults are quite comparable with those of surgical 
castration. It is highly probable that irradiation 
castration has in the past been unwittingly accom- 
plished by inclusion of the scrotal field in dcep-therap) 
exposures. 

In every case of the present series a surgical cas- 
tration was done, at times in conjunction with radia- 
tion and administration of estrogen in cases m a 
hopelessly advanced stage. The usual complete cas- 
tration was performed in the early cases of t e 
series, but in the great majority a subcapsular or- 
chidectomy was done after the manner described } 
Chute' 2 in 1942. Figure 2 demonstrates the P roce 
dure. Through separate lineal scrotal incisions, t |C 
testicle is delivered from the scrotum. The ' tunlC ^ 
albuginea is then incised longitudinally opposite tie 
epididymis, and the entire rete testis is removed i en 
masse by instrumental and finger curetting- - ^ 
ligation of the intracapsular blood supply of there ^ 
the capsule is closed with a locked suture, the tissue, 
are restoied to the scrotum, the skin incisions a 
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dosed, and a suspensory dressing is appiied. The 
capsule of the testis usually fills with blood, which 
becomes organized, and there is but little change in 
[he palpable or visible contents of the scrotum. The 
latter advantage appears to be of some importance 
in the introspective processes of the patient. In this 
connection it is of interest that we have yet to en- 
counter refusal of this procedure by any patient. 

All the cases in this series were those of adenocar- 
cinoma of the prostate gland, proved either by de- 
monstrable metastatic bone lesions or by pathological 



Figure 2. Operatic* Stefs in Castration. 


diagnosable malignant prostate. This concept prob- 
ably still holds true, but the point to which it leads 
is that a negative x-ray examination of the lumbar 
spine and pelvis, like all negative findings, does not 
justify exclusion of bone metastasis. 

This point was forcibly demonstrated by a sixty- 
seven-year-old patient who had received transure- 
thral resection and deep x-ray therapy elsewhere. 
The preliminary x-ray films were negative. Two and 
a half months following the performance of orchi- 
dectomy there was extensive osteosclerosis of the 
third lumbar vertebra and sharply defined areas were 
seen in both iliums. On review of the preoperative 


e *amination of removed tissue. The average age of 
I * patients was seventy years, ranging from fifty- 
° Ur to eighty-six years. Dysuria was present in 17 
cascs i a n appreciable residual urine in 10, and com- 
P e te urinary obstruction m 4. An orchidectomy was 
carried out as the sole procedure in 4 cases; it was 
°ae following transurethral resection in 15 cases, 
an , at varying intervals following transurethral re- 
action or prostatectomy elsewhere in 3 cases. The 
Patients in the first group received no x-ray therapy, 
°l the second group received it cither previously or 
combined with the orchidectomy because of the 
a vanced stage of disease, and all 3 patients in the 


third group at the time of operation had received 
deep x-ray therapy from one to two years pre- 
viously. 

Bone metastasis was demonstrable by x-ray ex- 
amination in 10 cases, but in only 6 of these was pain 
given as a symptom. Thus, 4 cases without pain 
showed bone involvement, whereas in 4 with pain no 
metastatic extension could be shown. This observa- 
tion seemed to contradict an old concept that pain 
in the back, lumbar region or buttocks is complete 
corroborative evidence of extension of a physically 
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films by the X-ray Department, fine variations in 
density could be demonstrated at the sites of these 
later obvious metastasis. 

In another case of obvious clinical carcinoma of 
the prostate, a preoperative bone roentgenogram 
was definitely negative. Rectal examination re- 
vealed characteristic induration and irregularity o5 
the gland. The clinical response of cessation of 
urinary symptoms was most marked and remained 
so. On postoperative check-up three months follow- 
ing orchidectomy, roentgenograms showed obvious 
bone involvement in the right ilium and symphysis. 

It is in such cases that the serum acid phosphatase 
level is of great significance. In 1 such case it was 
high, showing a preoperative value of IS units, 
dropping to 7.8 in the following two months, with a 
complete stabilization of symptoms that has con- 
tinued to the present time. Phosphatase determina- 
tions are, however, affected by many factors and 
require a lengthy and painstaking technic, and it 
has been found necessary to leave this work in the 
hands of a specially trained technician. At times 
there has been a disturbing lack of correlation with 
the clinical course, but we are inclined to attribute 
this lack to as yet unknown factors of physiologic or 
pathologic activity. 

The serum acid phosphatase level was significantly 
elevated in 14 cases. One of the highest of these 
levels occurred in a sixty-four-year-old patient who 
when first seen was completely disabled, and who 
was admitted by ambulance, with extensive local 
and bony involvement and enlarged left supracla- 
vicular nodes that were positive on biopsy. This was 
one of the most extreme cases encountered. All 
possible means of therapy were used. A transure- 
thral resection was done because of marked obstruc- 
tion, deep x-ray therapy was indicated, stilbestrol 
was given, and an orchidectomy was done. The 
preoperative x-ray film showed extensive osteo- 
blastic metastases throughout the pelvis. Films 
taken three months after the orchidectomy showed 
extreme sclerosing of these areas, which was 
particularly obvious in the right ilium. By that 
time there was a 75 per cent recession in the 
supraclavicular nodes, and the general clinical 
result was dramatic. This improvement continued 
for seven months and the patient returned to 
overseeing his farm. At the end of eight months of 
normal health, extension and pain recurred, and a 
rapid progression to a general carcinomatosis fol- 
lowed. This late failure was in contradiction to 
what was to be expected from the initial clinical 
picture. 

Recalcification of bone following orchidectomy is 
exemplified in a patient of seventy-seven presenting 
marked dysuria and bladder irritability, with exten- 
sive destruction of the left pubis. Following orchi- 
dectomy alone there was almost immediate com- 
plete relief of the bladder symptoms, and within a 
few months there was a dense, smooth and complete 


reconstruction of the pubis, with relief of pain 
walking. This improvement has now continued 
one year. The patient was .one of the 4 on wh 
orchidectomy only was done, and it is of intei 
that the results in this small group, as yet un 
plained, are uniformly excellent to date. 

Response to orchidectomy following relapse a 
x-ray therapy is illustrated by a fifty-four-year- 
patient who was first seen in November, 1941, v 
obstruction and bony metastasis. Following re: 
tion and an intensive course of deep x-ray thera 
which included x-ray castration, he was relieved 
three months. When seen in June, 1942, he 
completely disabled. Following orchidectomy 
was relieved of all pain and performed general fi 
work all that summer and fall. Sixteen mor 
after the cessation of the original treatment and 
months after the orchidectomy, he returned with rei 
rence and progression, which could not be control 

Contrasted with the above case is a seventy-y 
old patient who had a similar management be: 
orchidectomy. In March, 1941, he had had a tr< 
urethral resection and deep x-ray treatment t 
where. His complaint when seen by us was recuri 
pain, particularly in both thighs, and inability 
flex or adduct the right thigh. X-ray films ta 
two months ioWow'mg OTtVodetiorny she «fti was 
sclerosis of bone. There followed complete r 
from all pain and muscular disability, and the 
tient was able to return to the care of his farm. 

We are interested in grading these tumors in 
relation with the phosphatase activity and clin 
variations, but as yet our series is not large eno 
to permit valid conclusions. 


Obviously, more time is required to corrobo 
our present observations, but the promptness 
completeness of symptomatic relief as compared v 
past methods has been impressive. As yet no o’ 
means of therapy for far-advanced cases offers ri 
for so long or so completely as do the procedi 
described above. The relief and comfort afforde 
cases of remission following routine deep x- 
therapy have been striking. Many carcinoma: 
the prostate are of low grade and many patients 1 ; 
such tumors live for long periods, and it is much 
early to judge the long-time -effectiveness of t 
procedures. On the other hand, these cases pre 
the first tumors available to the clinician in lj 
numbers in which the question arises whether cai 
is the result merely of an intrinsic urge of a ce: 
grow, or the result of a stimulation by substa; 
that may be brought under therapeutic control. 
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1 Gutman A B and Gutman F B 
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glands (rat) Prot 
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Hoggins C , Steven! R L Jr 3na Hodges C V Studies on pro* 
tatic cancer 11 Effect* of castration on advanced carcinoma of 
prostate gland Arch Surj 43 209 223 1941 
Huggins C Scott 1\ \V and Hodges C \ Studies on prostat c 


Monger A £> Experience* in treatment of carcinoma of prostate with 
irradution ol testicle* J Urol 46 1007 1011 1941 
Chute R, and YVtllettt A T Treatment of cancer of prostate with 
duration and administration of estrogen prelimmarj report Vee 
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Discussion 

Dr Richard W Robinson, Laconia There is little doubt 
at some of the most dramatic recent occurrences in sur 
r> from the symptomatic point of view, result from cas 
ition in advanced cases of carcinoma of the prostate It 
ipears from the literature that quite comparable results 
n be accomplished by the neutralization of tnese androgens 
rough the constant and sufficient use of neutralizing 
trogen We should not, however, lose sight of the fact 
at even in uew of the quick relief these patients get from 
«ir symptoms, the problem of carcinoma of the prostate 
not solved by procedures of this kind 
Some months ago Randall reported the end results m a 
i*es obsen cd over a period of eight years m which castra 
on had been done for carcinoma of the prostate and in 
hich there were no cures, all the patients eventually dying 
I carcinoma I believe that other similar results have been 
ubhshed, and I have recently heard presented facts that 
ideated that after a period of a y ear and a half to fiv e years 
ie carcinoma progresses in the usual manner or even some 
01 cs in an apparently accelerated one This being so one 
lould certainly attempt to make a diagnosis of carcinoma 
i the hope of surgical cure 

Although carcinoma of the prostate, because of its loca 
ott ia the posterior Jobe of the gland, does not manifest 
self early by urinary symptoms, a yearly rectal examination 
' patients o\er the age of forty-five would re\eal a great 
umber of carcinomas that would otherwise remain un 
lagnosed until it was too late even to consider a radical total 
tmoval of the prostate such as Young advocates 
c7ne of the most interesting questions is why dramatic 
tia quick relief is obtained not only from the pain but also 
nd particularly from the obstructive effects of these large 
arcinomas It does not seem possible that within the course 
M w * e k or ten days, as so often happens, any change in 
he cellular structure or any regression of a carcinomatous 
|U*» could possibly take place I wonder whether the ex 
>anation might not be that some change occurs in the 
ajcular supply of the carcinomatous mass Perhaps Dr 
ubjcct ° f can cn l'f>h ten us on l ^ ls phas e of the 

Another interesting point is that there is more than one 
>pc of carcinoma of the prostate Certain types par- 
marly the small celled rapidly growing, malignant one, 
. J ield to the removal of androgens as do the majority 
tnese growths It will be interesting to find out whether 
j tC5 ^ Dma * actually developed in the hj pertrophicd mass of 
adenomatous prostate yield to the removal of androgens 
the same way as docs carcinoma of the true prostate 
> C /a 1s considerable doubt whether the benign adenoma 
‘ , df 'elops a carcinoma in the center of it is of truv pros 
,ailc origin 


Dr Isadore J Zimmerman, Manchester Dr Bowler and 
Dr Pedlev have made a valuable contribution to this 
meeting by reviewing the recent work on hormonal control 
in carcinoma of the prostate and by recounting their ex- 
periences during the past y ear The discovery of the relation 
between the androgens and carcinoma of the prostate will 
always rank as an important milestone along the hard road 
toward the solution of this vexing problem 

My own experience with the use of castration and of stil 
bestrol has closely paralleled that of Dr Bowler and Dr 
Pedley Clinical improvement is frequently apparent m a 
matter of days Objectively the prostate becomes smaller 
and softer, but usually remains fixed and takes on a peculiar 
consistence that must be palpated to be appreciated His 
tologically there is actual degeneration of carcinomatous 
cells 

The effect of stilbestrol on the testis is of some interest in 


evaluating the mechanism of its eventual effect on prostatic 
carcinoma, in addition to its neutralizing effect on the an 
drogens \\ ith the co-operation of our pathologist, Dr 
Robert Biron I have been able to show that the adminis 
tration of stilbestrol results in changes in the testicle resem- 
bling those found following irradiation 

Like Dr Bowler and Dr Pedley, I have not been willin'* 
to rely' on stilbestrol alone but have given it following castra 
tion hoping in this way to neutralize any androgens that 
might be elaborated outside the testis perhaps in the adrenal 
glands 

The subcapsular orchidectomy reviewed this morning is 
simple to perform, is not disabling and leaves the patient 
witn a reasonably ornamental facsimile I have found it 
perfectly easy to do both subcapsular orchidectomics through 
a single, small, linear scrotal incision 

I might say a word about the effect of regression ui the 
size of the tumor following orchidectomy 1 he sphincter 
musculature of the bladder is involved in varying degrees by 
the carcinoma Further regression of the tumor with orchi 
dectomy following resection occasionally results in mc ° n 
ttnence It has been my practice therefore w’hcre feasible 
first to castrate the patient, and after the maxtmum amount 
of regression has occurred to decide whether tissue ought to 
be removed and if so how much of it 

It is obvious that, as has been pointed out today, in tne 
short period of two years it ts impossible truly to evaluate 
the long range significance of castration To the great : ma 
lority of these patients castration or stilbestrol or both un 
questionably bring relief from symptoms and regression of 
the carcinoma and ev cn of the metastatic lesions It is there 
fore, with no intent to detract from the true value of this 
work and from the gratifying immediate results 
in the vast majority of the patients that I rc-emphasize what 
Dr Bowler and Dr Pedley have demonstrated in 2 of the 
cases reported I refer to the universal experience of seeing 
with dismay the occasional resumption of the growth ot the 
tumor after a period of latency , and a so out and out failures 
We must, therefore, temper our enthusiasm with the facts 
in so far as we know them as Dr Bowler and Dr .Pedley 
have carefully done in evaluating this work rurther, e 
must continue to be on the alert for early cases of carcinoma 
of the prostate bv doing a rectal examination routinely on 
every male patient over forty five years of age , , * 

Dr Bowler (closing) There is little that need be added 
It is obvious that one has to be extremely guarded to » vo, *J 
overenthusiasm On the other hand the subject is of great 
interest in connection with any biologic conception of maiig 
nancy, in that this is the first tumor occurring cord rnonl) 
in clinical practice in which one can observe and speculate 
on the relation of malignancy to glandular secretions 

There is no answer at the present time to Dr Rob,n *®" J 
question about the mechanism of the relief that these pa ti t 
get from their dysuna Dr 7unmerman m !»s discussion 
has explained the matter as well as it can be explained 
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SOCIOECONOMIC ASPECTS OF DENTAL CARIES* 

A Community and Individual Study of Dental Caries in Selectees 

Major Robert W. Hyde, M.C., A.U.S.f 

WITH THE ASSISTANCE OF CORPORAL DANIEL J. O’CONNELL, A.U.S., AND CORPORAL GEORGE LENZI, A.U.S, 

BOSTON 


I N SPITE of the fact that the study of dental 
caries lends itself with ease to a broad social ap- 
proach, comparatively little work has been done with 
this form of investigation. The examination of 
selectees for induction into the armed forces includes 
a dental examination and thus furnishes for study an 
excellent cross section of the nation’s male popula- 
tion of military age. During the first year of induc- 
tion, dental rejections were reported as the highest 
single cause of disqualification for military service, 
with approximately 9.4 per cent of those examined 
found to possess insufficient teeth to meet the 
minimum standards. 1 An almost identical high rate 
of dental disqualifications (9.3 per cent) was found 
at the Boston Induction Station during the only 
comparable period. Studies were instituted at this 
station to determine what community socioeconomic 
factors were influential in this situation, and it is 
the purpose of this paper to set forth the results of 
these studies. 

Klein and Palmer 2 have presented an excellent 
study of the influence of community socioeconomic 
conditions on the incidence of dental caries in urban 
children six to fourteen years of age in New Jersey. 
The present study concerns a very different group. 
It appears that the differences in methods and ma- 
terial between the two studies are so wide that if 
significantly similar results were obtained, it would 
serve to validate the conclusions of Klein and Palmer 
that the intrinsic tendency of children to develop 
dental caries does not depend on the socioeconomic 
status of the community in which they live, and that 
the volume of dental care in the form of filling of 
permanent teeth increases markedly with a rise in 
community socioeconomic status. 

Studies by Britten 3 and Collins 4 showed that 
frequency of dental service varies greatly with socio- 
economic status. Such studies are important only 
when considered with others showing the variation 
in dental defects that require dental care, for certain 
groups with low economic status may not be seeking 
dental care for the reason that they do not need it. 

In none of these studies has any correlation been 
made between the rate of dental caries and that of 
dental deficiency of such degree that the subject is 
unable to subsist on the Army ration. A considera- 
tion of the incidence of caries may be far different 

*From the Boston Armed Forces Induction Station. 

tMedical director. Medical Section, Headquarters Boston Armtd 
Forces Induction Station. 


from that of dental deficiency of such gross degree, 
wherein lack of reparative treatment rather than 
ability to resist caries may be the prime factor. 

Classic studies made by Price 5 and Pickerill 6 have 
demonstrated the association of dental caries with 
the modern diet of civilized man and the almost 
complete absence of dental caries in all aborigines 
subsisting on native diets. Little has been shown, 
however, regarding the application of these studies 
to the variation in dental caries in the different races 
and nationalities now living in the United States. 

It is not the purpose of this study to delve into the 
etiology of dental caries, but rather to present certain 
basic data necessary for the evaluation of preventhe 
methods. Without knowledge of the relation of 
dental caries to community socioeconomic status > 
and to nationality it is impossible to interpret find-, 
ings on rates of dental caries. 

Scope and Method of Study 


The present study included the following factors: 
dental rejections in the examination of 60,000 con- 
secutive selectees from twenty-one to thirty-eight 


years of age during the winter, spring and summer 
months of 1942; the decayed, missing and filled 
teeth in 3899 consecutive selectees from eighteen to 
thirty-eight years of age examined during a period ol 
1943; and the dental defects in foreign-born and 
first-generation Americans of the principal nation- 
alities appearing in the examination of 2400 white 
and 1212 Negro selectees in a period of 194o. 

The selectees were for the most part from urban 
backgrounds, since they came from the eastern 
segment of Massachusetts within about thirty mi es 
of the seacoast. On the other hand, there were large 
enough areas beyond the large cities to make sigm 
cant the number living in rural and semirural areas, 


such as would be found on Cape Cod. 

The source of the selectees and the socioeconomic 
classification of the community from which t e ) 
came w r ere the same as those used in previous stu lC j 
at this station of allergic states, 7 tuberculosis an ^ 
diabetes.® Hence, the rejection rates of these 
cal conditions furnish controls for comparison j 
dental rejections. . t j 

The social study was made of each comniuni < 
(local board) from which selectees came, an 7 ^ -j 
factors were evaluated that were considered ^ ^ , 

indicative of socioeconomic level. These factors j 
medical care, educational facilities, social c i j. 
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recreational facilities, public works, undesirably 
crowded housing and the welfare rate per capita. 
Each community was given a score on the basis of 
each of these factors, and the total score was called 
its “desirability rating.’* Communities of similar 
desirability ratings were grouped, so that all the 
communities fell into a six-category scale of desira- 
bility from A in the finest communities to F in the 
slum areas. For a more complete description of this 
method of social analysis, the reader may refer to one 
of our previous studies. 8 * 

Relation of Dental Rejections from Miutar\ 
Service to Community Desirability 

The dental criteria for acceptance were relatively 
stable during the period in 1942 wherein 60,00*0 
selectees were examined. For the greater part of the 
period the minimum requirement was an edentulous 
upper jaw and sufficient natural teeth in the lower 
jaw to support a partial denture. 

The relation of the percentage of men rejected for 
military service to the desirability rating of the 
community from which they came is shown in 
Table 1. Although this relation is not entirely con- 

Tabie I, Relation of Percentage of Those Disqualified for 
Dental Defects to Community Desirabilty Rating 


COHUUKITT 


Percentage 

DtftkABtUTT 

No 

Disqualified 

Rating 

Examined 

roR Dental Defects 

A 

6.300 

38 

B 

6.100 

28 

c 

16,800 

4 7 

. D 

15,200 

46 

E 

9.400 

46 

F 

6.200 

5 2 


stant throughout the range, the percentage of dis- 
qualified persons ascends from 3.8 per cent in the 
«t communities to 5.2 per cent in the poorest. 

. . e factors that possibly explain the greater re- 
jection rate in the communities of low' socioeconomic 
landing are less reparative dental care, poorer per- 
sonal dental hygiene and poorer nutrition. If, how- 
^er, Klein and Palmer are correct in stating that 
e ! n cidence of caries is the same at all socioeco- 
nomic levels, the increased rejection rate is due to 
ac * of reparative dental care at the Iow r er socio- 
«« levels. Hence, it is necessary, to know 
is f l '- Cr ( ^ nta I disqualification from military service 
an index of the amount of dental caries or of lack 
reparative dental treatment. 


Ration of Tota i. Incidence of Caries Per 
erson to Community Socioeconomic Status 

ca asccrta ‘ n relation of total amount of dental 
.i rics . 10 socioeconomic community status and 
cnM’c e *Pl*Mii the true significance of dental dis- 
JJl 3 1 '. clt 'Ons, a further study was undertaken 
tce ^ em f ' nG number of decayed, missing and filled 
per person was counted in selectees in each 


socioeconomic level. This group, consisting of 3899 
men, differed from the previous group of 60,000 in 
that a greater proportion of men were eighteen to 
twenty years of age. 

Figure 1 shows the average number of decayed . 
(D), filled (F) and missing (M) teeth per person com- 
ing from communities of each desirability level, from 
the best to the poorest communities. The black 
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DESIRASIUTY LEVEL. 

Ficure 1. The Relation of the Incidence of Dental Caries to 
the Level of Community Desirability. 

bars represent the number of decayed teeth per per- 
son found at the time of examination. There is an 
increase in decayed teeth from 1.5 per person in the 
best communities to over 3.0 in the poorest com- 
munities. Since it is obvious that a decayed tooth is 
evidence of lack of dental reparative care, it is clear 
that the need for dental care is present in all com- 
munities, but that in the poorer communities the 
need is twice as great as in the best ones. 

The hatched segments indicate the number of 
filled teeth per person in each socioeconomic level. 
Here a striking contrast is shown, with about 8 filled 
teeth per person in the best communities decreasing 
to about 4 filled teeth per person in the poorest com- 
munities. Here can be seen the abundance of dental 
fillings in persons of every socioeconomic level and 
their increase with improvement of this level. The 
number of filled teeth per person appears to be a 
true representation of the variation in amount of 
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reparative dental care at different socioeconomic 
levels, so that it can be considered that dental care 
is twice as extensive in the best as in the poorest 
communities. This is in general agreement with the 
findings of Collins 4 and of Britten, 3 although they 
approached the problem from the angle of investi- 
gating the amount of care received. Our study, how- 
ever, has the advantage of associating care received 
with the need for care. 

The white segment represents the number of miss- 
ing teeth per person from communities of each 
socioeconomic level. There is no significant correla- 
tion between the number of missing teeth and com- 
munity desirability. Since in this respect our find- 
ings differ from those of Klein and Palmer, 2 it re- 
mains for further study to demonstrate whether any 
relation exists between the number of extracted teeth 
and socioeconomic status. It is certain that in 
communities where dental care is not easily avail- 
able the patient prefers to have a tooth extracted to 
entering on any lengthy course of dental treatment. 

The sum of the three segments of the bar repre- 
sents the average amount of dental caries that each 
person has had, — that is, the total of decayed, 
filled and missing teeth, — and is called the “DMF.” 
Here, quite strangely, the DMF per person in the 
best communities (17 per person) is greater than 
that of selectees from the poorest communities 
(14 per person). If this demonstrates conclusively 
that the average person in the best communities has 
had three more carious teeth than the average per- 
son in the poorest communities, the fact is of con- 
siderable importance. Before any such possibility 
can be accepted, however, two alternatives must be 
considered. In the first place, filled teeth may in- 
clude many caries-free fissures that were filled and 
that would not have become carious. In the second 
place, the communities of low socioeconomic level 
contain a somewhat larger percentage of foreign- 
born and of races with better teeth than the Ameri- 
can average. 

If neither of these suggestions proves adequate to 
explain the increased incidence of dental caries in the 
better classes, it follows that: the supposedly supe- 
rior nutrition of the better socioeconomic levels may 
be poorer nutrition from the dental point of view; 
that the more extensive personal dental hygiene 
practiced in the better communities may be inju- 
rious; and that the work of dentists may even be 
responsible for the increased DMF. Perhaps if the 
findings of Price 6 and Pickerill 6 that dental caries is 
experienced by civilized man on modern dietaries 
are considered, it can be assumed that the rating of 
socioeconomic level in this study conforms in some 
degree to civilization and that the best communities 
contain persons with more civilized modern dietary 
habits than those in Group F and hence with worse 
teeth. 

It can at least be said that the people from poor 
communities have had no more dental caries than do 


those from well-to-do communities. This conclusion 
and our findings on the relation of carious teeth and 
filled teeth to community socioeconomic level are in 
accord with the findings of Klein and Palmer. 2 

This study of the relation of DMF to socio- 
economic level shows that dental requirements are 
so low that the rejections because of dental defects 
are more indicative of gross lack of reparative dental 
care than of the amount of dental decay. This shows 
that dental care is fulfilling a worthy role, but that 
the role is the repair of teeth, not the preyention of 
caries. 

Relation of Dental Caries to Nationality 
and Race 

A study was made of the composition of each 
community (local board) by nationality. Only those 
communities were considered in this study wherein 
there was a predominant nationality. Although a 
community study of nationality has the intrinsic 
fault of including a minority of persons of other 
nationalities, it has the advantage of considering 
those of the same nationality who have grouped 
themselves and thus have preserved more of their 
original culture and habits, including dietary habits, 
than they would otherwise have done. 

Table 2 represents the number of men disqualified 
for military service because of dental deficiency who 
resided in communities with a predominant nation- 

Table 2. Percentage of Persons Disqualified for Denial 

Defects front Communities with a Predominant Nationality . 


Predominant 

Community 

Nationality 

Irish^ 

English-speaking foreign 
and old American 
Italian 
Portuguese 
Jewish (Russian) 


No. Percentage 

Examined Disqualified 

2440 6 8 


1640 

3472 

2406 

1869 


4.4 

4.1 

20 

1.9 


ality in the first (1942) study of 60,000 examine 
selectees. In the Irish communities three times as 
many persons (6.8 per cent) were disqualified for 
military service because of dental defects as in t e 
Portuguese (2.0 per cent) and Russian-Jewish com- 
munities (1.9 per cent). Since this is a far W1 f r 
variation in dental rejections than that considere m 

Table 1, wherein the relation to socioeconomic status 

is considered, it becomes important to study 
caries in its relation to nationality. As has alrea. ) 
been shown in the consideration of DMF and socio- 
economic status, the variations in dental disqua l 
cations according to nationality cannot be consi 
ered as primarily indicative of caries but rat * icr . 
showing the proportion of persons with gross den 
defects who have not had reparative dental car • 
With three times as many persons in certain com 
munities as in others having dental deficiency , su 
a gross degree that it is disqualifying for mi lta . 
service, the need for community planning of e 
care is suggested. 
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The study of the relation of the rate of dental 
caries to nationality differs from this community 
study of relation of dental rejections to dominant 
community nationality in that each person is of the 
nationality specified, so that there are included per- 
sons living in Americanized communities who have 
lost some of their national dietary habits. 

Figure 2 shows the relation of decayed, filled and 
missing teeth and to nationality by parents’ birth- 
place. A wide variation is seen in a!f factors. The 
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Ficure 2. The delation of the Incidence of Dental Canes to 
Nationality . 


number of decayed teeth found at the time of ex- 
amination ranged from an average of less than 1 per 
Person in the Chinese and Russian (Jewish) groups to 
over 3 per person in the Irish and Portuguese groups. 
Here, the lack of relation of the number of decayed 
teeth found at time of examination (D) to the total 
number that had been decayed at some time (DMF) 
is especially noteworthy, with the Portuguese and 
nsh having had very different amounts of decay but 
Ujyly the same total number of decayed teeth 

(DMF). 

The number of filled teeth per person also varied 
greatly with nationality. The Portuguese had the 
owest number, 1 filled tooth per person; and the 
Negroes came next with less than 2 filled teeth per 
Person. Both Negroes and Portuguese also had a 
Comparatively high number of decayed teeth but a 
ow number of teeth that had been attacked at some 
time by decay. Thus, two peoples with extremely 
inadequate dental care, as shown by such a high rate 
? decayed teeth and low rate of filled teeth, had far 
css dental decay than the average. This again 
8 ows that the nationalities having the least dental 
care may have the least dental caries. Most of -the 
0 her groups had high numbers of filled teeth: Rus- 
sian (Jewish), Italian, old American, Canadian, 


Irish and English all having on the average more 
than 4 filled teeth per person. 

The number of missing teeth per person appears to 
bear a rough relation to the number of teeth that 
have at some time decayed (DMF). It decreases 
from a high rate of 8.5 missing teeth per person in 
the English, with a DMF of 17.0 to 3 per person in 
the Chinese, with a DMF of 6.5. No relation can be 
seen between missing teeth and either decayed or 
filled teeth. The only nationality wherein there was 
a comparatively large number of missing teeth was 
the Portuguese, with 5.8 missing teeth per person and 
a low DMF (10.5). This may possibly be explained 
by the fact that many of the Portuguese come from 
rural Cape Cod areas, where dental care may be less 
accessible or the cultural background may be com- 
paratively low. 

The total amount of caries that each person had 
ranged from over 15.5 per person in the English, 
Irish and Canadians to 10.5 in the Portuguese and 
Russian (Jewish), 9.5 in the Negroes and 6.8 in the 
Chinese. As has already been shown in comparing 
the numbers of decayed and of filled teeth, the total 
amount of caries is independent of dental care. This 
wide difference in dental decay in different nation- 
alities is important because it shows the insignificant 
place of dental care in dental decay and presents a 
valuable angle of attack on the problem of etiology 
of dental caries. Furthermore, it shows that preva- 
lence figures must be corrected on the basis of 
nationality. 

For explanation the factors of both heredity and 
culture require consideration. Either there is an 
inherent difference in racial susceptibility to caries or 
there is a difference in the dietary habits of the dif- 
ferent races. 

Price 6 and Pickerill 6 have established beyond 
doubt that the teeth of aborigines, almost perfect 
while on their native dietary, become carious when 
they change to the modern civilized dietary. This 
suggests that the element of racial susceptibility is 
entirely secondary to dietary habits, although fur- 
ther study may be required to demonstrate this con- 
clusively. 

Summary 

Studies were made of dental defects found in the 
examination of selectees at Boston Armed Forces 
Induction District and the relation of dental defects 
to nationality and the socioeconomic background of 
the communities from which these selectees came. 

The incidence of total caries (decayed, missing 
and filled teeth) per person was found to be highest 
in the best communities and lowest in the poorest, 
whereas the number of filled teeth decreased consist- 
ently from the best to the poorest communities, re- 
flecting the consistent effect of socioeconomic status 
on reparative dental care. 

The fact that more men from the poorer com- 
munities than from the best ones were rejected for 
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insufficient teeth is more indicative of lack of repara- 
tive care than of the amount of dental decay that 
they had had. 

The English and Irish had had the greatest 
amount of dental decay, whereas the Negroes and 
Chinese had the least. This fact was not dependent 
on dental care, since the English had a great number 
of filled teeth and a small number of decayed teeth, 
whereas the Negroes had a large number of decayed 
teeth and few filled teeth. Three times as many 
selectees from Irish communities were rejected 
‘because of- dental defectiveness as from Portuguese 
or Russian (Jewish) communities. 
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IN VITRO ACTION OF SULFAMERAZINE, PHTHALYLSULFADIAZINE, PHTHALYL- 
SULFAM ERAZINE AND PHTHALYLSULFATHIAZOLE ON 
ENTERIC PATHOGENS 

Fritz B. Schweinburg, M.D.,* and I. Jacques Yetwin, M.D.f 


WALTHAM, MASSACHUSETTS 


T HE sulfonamides have produced clinical results 
beyond expectation. These drugs were first 
directed against the septicemias, especially strepto- 
coccal and pneumococcal infections. The attention 
of investigators later centered on infections due to 
other bacteria, notably those of the pathogenic intes- 
tinal group. Relatively little work has been done on 
the direct effects of the sulfonamide drugs on intes- 
tinal bacteria and most of the available literature 
deals with their clinical effects. The preponderance of 
clinical studies is justified and is the most important 
consideration for both patient and practitioner. 

In most conditions where the sulfonamides are 
employed, the blood level of the drug — usually 
administered by mouth • — if kept at a satisfactory 
concentration for the desired time seems to be respon- 
sible for the beneficial effects. The ability of a drug to 
be absorbed from the intestine in an amount suffi- 
ciently high to maintain a proper blood level is espe- 
cially noted in diseases where a septicemia or bacte- 
remia is manifested. This is particularly true in infec- 
tions with streptococci, pneumococci, meningococci 
and the like. 

The situation is different when one considers the 
possible effects of these drugs in infections where 
the gastrointestinal tract is the main site of the 
disease or pathologic changes. In such cases one may 
differentiate two large groups of intestinal diseases: 
those in which bacteria responsible for the disease are 
.restricted to the intestinal wall, no bacteremia 
occurring at any time and those in which, in addition 
to the local intestinal changes, a bacteremia occurs 

♦Professor of bacteriology, Middlesex. University School of Medicine, 
Waltham, Massachusetts. 

t Associate professor of parasitolog>\ Middlesex University School of 
Medicine. \ 


more or less regularly during certain stages of the 
disease. No discussion will be attempted of the ques- 
tion whether one has to deal in these cases with a 
primary bacteremia and a secondary localization in 
the intestinal wall, or whether primary localization 
occurs in the intestine and is followed by bacteremia. 

In the first group, where bacteria are confined to the 
intestinal wall, the resultant diseases are caused by 
the different Shigellas or by Vibrio comma. In the 
group where bacteremia occurs regularly, they are 
produced by members of the typhoid-paratyphoid 
group, Eberthella typhosa and the Salmonellas. The 
infrequent intestinal infections with Bacillus anthraev , 
with the Brucellas, with Pastcurella tvlarensis and 
with P. peslis should theoretically be included in the 
latter group. 

It is apparent that the effects of the drugs on these 
dissimilar groups of enteric infections must depend on 
entirely different qualities inherent in them. If l" e 
bacteria are restricted to the intestina 1 tract, it i s 
more appropriate to choose drugs that have a slow 
rate of absorption and remain in the intestine m 
effective concentration. In the second group, drugs 
must overwhelm the bacteria in the intestine as we 
as in the general circulation. Here, a drug with goo 
but not too rapid absorption should be chosen, or even 
a combination of two different drugs may be adminis- 
tered. One of these should be easily absorbed, thus 
combating the bacteria in the circulation, whereas t e 
other should be poorly absorbed, thus acting on bac 
teria in the intestinal lumen and wall. 

Aside from the problem mentioned in the preceding 
paragraphs, the action of the various sulfonanu £= 
on the separate pathogenic bacteria should be kno«n 
in detail. Owing to mutual chemical affinities, even 
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slight changes in the composition of a given drug may 
alter its effects on various bacteria; it may become 
more useful in the destruction of one bacterium and 
less useful In that of another. It is fully realized that 
any conclusions drawn from the following experi- 
ments can cover only one — and perhaps not the 
most important — part of the story. Investigations 
made in vitro enable one to determine the immediate 
effect of a given drug on a given bacterium, but do not 
decide which drug is most useful clinically in a given 
disease. The questions of rapid or slow absorption, of 
producing and maintaining an appropriate blood 
level and of the rate of drug excretion cannot be 
solved by test-tube studies. 

Experiments of this type may, however, prove 
useful in cases where several sulfonamides of similar 
absorption rates are available. They may be espe- 
cially useful when performed with those pathogenic 
bacteria that exert their principal or exclusive action 
on the intestinal tract. So far as the intestinal diseases 
are concerned, there is apparently no unanimity of 
opinion concerning which sulfonamides should be 
used in combating the particular pathogenic bacteria 
involved. 

According to the literature, there is no doubt what- 
soever that some sulfonamides are effective against 
the dysenteric infections. It seems, however, that in 
infections with bacteria of the typhoid-paratyphoid 
group the effects of such drugs are not proved, since 
some difference of opinion on the subject exists. 1 " 6 
These doubts, together with other reasons, account for 
the preparation of numerous new sulfonamides in the 
hope of finding a new compound that will prove 
effective in cases in which the older drugs have failed. 
This is laudable work, and any opportunity to evalu- 
ate a new drug and to determine its worth against 
certain bacteria is most welcome. We are therefore 
indebted to Dr. E. L. Burbidge of Sharp and Dohme, 
f Incorporated, Philadelphia, for supplying us with 
four new sulfonamides. 

| So far as we know, only one of these drugs, sul- 
famerazine, is under clinical investigation; a few re- 
f P orts of its use have already appeared. 7 " 15 A similar 
sulfonamide with two methyl groups, sulfamethazine, 
has been tested clinically by three groups of investi- 
gators, with results comparable to those obtained with 
sulfamerazine. 16 " 18 Nothing has as yet been published 
on the other three drugs. These preparations were 
j Stained during studies on several older well-known 
i compounds for their effects on various enteric organ- 
isms. References in this paper are restricted to in vitro 
studio made against the intestinal organisms. 1 *"* 8 
' The opportunity has thus been given to compare 
the effects of the new drugs on certain bacteria with 
^hc effects of the older drugs from which they are 
i derived. At the present time all that will be done is to 
* * tate briefly what the in vitro effects of the new 
f drugs are on representative species of intestinal bac- 
J teria. Perhaps this will serve to expedite clinical 
</ F ^Plications that may follow. 


Materials and Technic 

The chemical structures of the drugs at our disposal 
were as follows: 

Sulfamerazine is sulfa-methyl-pyrimidine or 2- 
sulfaniIamido-4-methylpyrimidine. It is mono- 
methylated sulfadiazine, but has some characteris- 
tics peculiar to the specific compound. Tests show 
that it is more readily soluble, more quickly and 
more fully absorbed and less rapidly excreted than 
is sulfadiazine. 8 

Phthalylsulfamerazine is sulfamerazine to which J 
a phthalyl radical has been added. 

Phthalylsulfadiazine is sulfadiazine to which a 
phthalyl radical has been added. 

Phthalylsulfathiazole is sulfathiazole to which a 
phthalyl radical has been added. 

These drugs are crystalline white powders, spar- 
ingly soluble in water. Solutions were prepared in 
sterile nutrient broth. In no case was it possible to 
obtain clear solutions above a concentration of two 
per cent. Even at this concentration sulfamerazine 
and phthalylsulfathiazole did not dissolve readily 
unless the container was gently heated. In a few 
cases it was found necessary to heat the stock solution 
just before use because of a slight amount of sedi- 
mentation. It occurred to us that heating might 
increase the concentration of the drug to a slight 
extent, but we believed the increase to be negligible. 

We attempted to minimize this effect by preparing 
only small amounts of the drugs at a given time. . 

Since it is known that the solubility of sulfonamides 
in water — and consequently in nutrient broth — 
increases with a rising pH, working with strong basic 
solutions would have been advantageous. But the 
alkalinity of the solutions was limited by the fact that 
the medium had to be favorable for bacterial growth. 

It was decided to maintain a pH of 7.6 in all dilutions 
throughout the course of the experimentation, using 
a few drops of 10 per cent sodium hydroxide to aid 
solution of the drug and to obtain the proper reaction. 
Lower concentrations were prepared by diluting the 
2 percent solution with necessary amounts of nutrient 
broth at pH 7.6. Routine solutions were concentra- 
tions of 2.0, 1.5, 1.0, 0.50, 0.25, 0.10, 0.05, 0.025 and 
0.010 per cent. 

The following bacteria were tested in these series: 
Escherichia coli y Eberthella typhosa y Salmonella para - 
typhi, S. schoftmulleri , 5 . enleritidis y S. suipestifer , 
Shigella dysenteriae (Shiga), Shig. paradysenieriae 
var. Plexner y Shig. paradysenieriae var. Hiss and 
Shig. sonnei. A standard loop of each bacterium was 
taken from a twenty-four-hour slant on agar, trans- 
ferred into 5 cc. of nutrient broth (pH 7.6) and in- 
cubated for twenty- four hours. The degree of 
cloudiness after this period of time varied with each 
organism. 

In order to ha\ e approximately the same-number of ^ 
bacteria in all tubes, the twenty-' * 
were standardized with a 4 ’ ' 
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elometer tubes were originally standardized against a 
twenty-four-hour growth of E. ty'phosa. By plating 
out and counting the ten different strains, it was 
determined that the nephelometer reading for E. 
typhosa could be used as well for the standardization 
of the other nine organisms, the percentage of error 
being practically zero. Consequently, all twenty-four- 
hour broth cultures were standardized against a tube 
of the nephelometer corresponding to a count of 
16,000,000 bacteria per cubic centimeter. Some 
slight errors are possible in this method of standard- 
ization, but it was thought certain that a few thousand 


Table 1 . Sample Protocol. 


Organism: E. typhosa # Protocol: 36 

Drug: Phthalylsulfathiazole 

Tubes inoculated: 2-2-43 Plates made: 2-3-43 

Ekpo Plates 


Concentration 

Cloudiness 

DILUTION 

COUNT 

COUNT 

ok Drug 

Crr 

of Tubes 

USEO 

PLATE 1 

PLATE 2 

70 

2.0 

Clear 

Whole 

0 

0 

1.5 

Clear 

Whole 

0 

0 

1.0 

Trace (?) 

Whole 

60 

0 

0.50 

Trace 

1:1000 

225 

0 

0.25 

Moderate 

1:2000 

575 

90 

0.10 

Moderate 

1:2000 

810 

200 

0 05 

Heavy 

1:4000 

Innumerable 

1220 

0 025 

Heavy 

1:4000 

Innumerable 

1270 

0 010 

Heavy 

1:4000 

Innumerable 

1230 

None (control) 

Heavy 

1:4000 

Innumerable 

1250 


bacteria more or less would in no way alter the results 
of the experiments. The findings obtained in the 
series later proved this assumption to be correct. 

A 1:100 dilution of each standardized suspension 
was made in physiologic saline solution just prior to 
use. One tenth of a cubic centimeter of this dilution 
was added to 0.9 cc. of the respective drug dilution, 
so that each tube always contained the same number 
of bacteria (16,000 per cubic centimeter). All tubes 
were incubated for twenty-four hours and read for 
degree of cloudiness. Following this, appropriate 
dilutions of the growth were plated out on Endo’s 
agar. After a few preliminary trials it was learned 
which dilutions were satisfactory in order to obtain a 
countable number of colonies on the plates. One tenth 
of one cubic centimeter of the respective dilution was 
always plated out, two plates being streaked with the 
same glass rod. In this manner there was regularly 
obtained a countable number of colonies on at least 
one of the plates after incubating them for twenty- 
four hours. As a control, a similar amount of bacteria 
was inoculated into 0.9 cc. of broth and twenty-four 
hours later plated out in the manner described 
above. It was thus possible to discover by compari- 
son any slight bacteriostatic effect of the drug con- 
cerned. A sample protocol is shown in Table I. 

Experimental Results 

The experimental findings are listed in Table 2. 
The percentage noted in each column reveals the 
lowest concentration of the respective drug that pro- 
duced the indicated effect. Each figure represents the 
average of ten complete trials. Any differences that 


were found among the separate trials never exceeded 
one tube higher or lower' in concentration and were 
exceedingly rare. 

Discussion 

Several results are apparent from Table 2. 

Sulfamerazine is effective against Esch. toll in 
vitro in a concentration of 2 per cent; the other three 
drugs are bactericidal only at concentrations above 2 
per cent. The same drug is bacteriostatic for this 
organism at a concentration of 0.1 per cent, whereas 
the others fall between 1 and 2 per cent. 

Phthalylsulfathiazole is the best bactericide against 
E. typhosa , being effective at 1.5 per cent, and it is 
bacteriostatic at 0.5 per cent. The other drugs range 
in bactericidal power from 2.0 to over 2.0 per cent, 
and in bacteriostatic effect from 1 to over 2 per cent. 
The superiority of phthalylsulfathiazole over the 
other three drugs is fully evident. 

Against S. paratyphi phthalylsulfathiazole is bac- 
tericidal at 2 per cent, with the other drugs going 
above that concentration. For bacteriostatic action, 
both sulfamerazine and phthalylsulfadiazine are 
effective at 1 per cent, whereas the others are effective 
above 1.5 per cent. 

Sulfamerazine is the most effective bactericide 
against S. schottviiilleri , killing at 2.0 per cent, and to- 
gether with phthalylsulfathiazole is effective as a 
bacteriostatic agent at 1 per cent. 

Sulfamerazine and phthalylsulfadiazine are equally 
effective as bactericides against S. enteritidis at 1.5 


Table 2. Bactericidal and Bacteriostatic Action oj the 
Sulfonamides on Various Intestinal Bacteria. 





Pkthalyl- 

Phthalyl- 



Sulfa- 

SULFADI- 

SULFAMER- 

Organism 

Action 

merazine 

AZINE 

AZINE 



% 

% 

% ’ 


A 

2.0 

2-0 + 

2.0+ 


B 

0.1 

1.5 

2.0 

E. typhosa 

A 

B 

2.0 

1.0 

2.0+ 

2.0 

2.0+ 

2.0 + 

S. paratyphi 

A 

B 

2.0 + 

1.0 

2.0+ 

1.0 

2.0 + 
2.0+ 

S» sehoUmUlleri 

A 

2.0 

2.0 + 

2.0 + 

B 

1.0 

2.0 

2.0+ 

S. enteritidis 

A 

1.5 

1,5 

2.0+ 

B 

0.1 

0.1 

0.5 

S. suipestifer 

A 

B 

2.0 + 

0.5 * 

2.0 

0.5 

2.0+ 

2.0 

Shig. dysenteriae 

A 

0.1 

0.5 

1.0 


B 

0.05 

0.1 

0.1 • 

Skie. paradysenteriae A 

1.5 

1.0 

2.0 

0.1 

var. FUxncr - 

B 

0 05 

0.1 

Shit, paradysenteriae A 

2.0 

1.0 

2.0+ 

var. Hiss 

B 

1 0 

1.0 

2.0 

Skit, sonnet 

A 

B 

1.5 

0.5 

1.0 

0.5 

2.0 

1 5 


Phthaw- 

sulfa- 

TRIAJOU 

% 

2 . 0 + 
1.0 
IS 
0.S 
2.0 
1.5 
2 . 0 + 
1.0 
20 
0.1 
1.5 
1.0 
0.5 
0.1 
0 5 
0.05 

• 2 . 0 + 
1.0 
1.5 
0.5 


A “bactericidal concentration (complete destruction of bacteria). . 
B “bacteriostatic concentration (partial inhibition oi grotetn a 
pared with control tube). 


per cent. Together with phthalylsulfathiazole, a 
three are bacteriostatic at 0.1 per cent. _ . 

Against S. suipcstifer the best bactericide is phtha 
ylsulfathiazole (1.5 per cent). The best bacterio- 
static agents are sulfamerazine and phthalylsu a 
diazine (0.5 per cent). 
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Each of the various strains of Shigella differs with 
respect to the bactericidal and bacteriostatic actions 
of the four drugs studied. The Shiga strain is de- 
stroyed by sulfamerazine at 0.1 per cent, the same 
drug being effective as a bacteriostatic agent at 0.05 
per cent. The Flexner strain is killed by phthalyl- 
sulfathiazole at 0.5 per cent; the same drug, and also 
sulfamerazine, are bacteriostatic as low as 0.05 per 
cent. 

A concentration of 1 per cent phthalylsulfadiazine 
proved to be bactericidal for the Hiss and Sonne 
strains, but the highest bacteriostatic effects are 
equally divided among sulfamerazine, phthalylsul- 
fadiazine and phthalylsulfathiazole. These three 
drugs are bacteriostatic for the Hiss strain at 1 per 
cent and for the Sonne strain at 0.5 per cent. 

From the results obtained on four hundred experi- 
ments with these four drugs and by comparison with 
the eight hundred protocols already obtained on the 
older sulfonamides, the following conclusions may be 
readily drawn: 

Sulfamerazine is better than sulfadiazine when 
used in vitro against $. enterxlidis , S. stapes lifer 
and the Shiga and Sonne strains of Shigella. Sul- 
fadiazine is a better bactericidal and bacteriostatic 
agent than is sulfamerazine when used against E. 
typhosa , S’, paratyphi , S. schottmiilleri and Esch. 
colt. Both drugs have similar bactericidal and 
bacteriostatic effects on the Hiss and Flexner 
strains of Shigella. The addition of the methyl 
group to sulfadiazine therefore makes it more 
effective chiefly against the dysentery organisms, 
but weakens its actions against some of the others 
In vitro. 

Phthalylsulfadiazine is better than sulfadiazine 
when used against S. enterilidis and the Hiss, Flex- 
ner and Sonne strains of Shigella, but the reverses 
true when these drugs are used against E. typhosa , 
S. paratyphi , S. schottmiilleri , 5. suipestifer and 
Esch. colx. Both drugs are equally effective against 
the^ Shiga strain. The addition of the phthalyl 
radical to sulfadiazine makes it more effective for 
most of the dysentery organisms and for 5. 
enterxtidis in vitro. 

Sulfamerazine is decidedly better as a bactericide 
and bacteriostatic agent than is phthalylsulfa- 
mer ?2ine against all the organisms studied. The 
addition of a phthalyl group to this particular drug 
diminishes the effective action of the sulfamerazine 
in vitro. 

Phthalylsulfathiazole has a better bactericidal 
action than has sulfathiazole when used against E. 
typhosa and the Flexner strain of Shigella; it is 
also a better bacteriostatic agent against S. entent- 
es. As bactericides both are equally effective 
against S. enteritidis , S. suipestifer and Slug, 
sonnei. Against Esch. coli, both paratyphoid spe- 
Cl es and the Hiss and Shiga strains of Shigella, 
phthalylsulfathiazole is much weaker, both as a 


bactericide and a bacteriostatic agent, than sulfa- 
thiazole. 

The tabulation indicates that the best bactericidal 
and the best bacteriostatic effects on each organism 
examined are not always produced by the same 
drug.^ It is also apparent that, at least in vitro, the 
addition of the phthalyl group serves some limited 
advantage with sulfadiazine and sulfathiazole against 
certain bacteria. It actually diminishes the effective 
power of sulfamerazine for all bacteria studied. This 
observation, of course, does not necessarily mean that 
the actions in vivo are also lessened by the addition of 
the phthalyl radical. Since the attached radical is 
easily split from various compounds, 2 * it is most likely 
set free in vivo, so that the end effects may be identi- 
cal with those produced by the simpler sulfonamides. 
This question can be answered only by animal experi- 
mentation. 

The results were obtained by testing one strain only 
of each of the organisms, otherwise the technical work 
would have extended beyond the facilities at our dis- 
posal. Helmholz 30 has shown for Esch. coli that dif- 
ferent strains of this organism exhibit different resist- 
ances against concentrations of the same drug in 
urine. Possibly by testing more strains of a single 
type of organism the results would have been slightly 
altered. Since some of the differences demonstrated 
were so striking and so constant, however, we believe 
that the results may be considered valid. 

Summary 

Four new sulfonamide drugs — sulfamerazine, 
phthalylsulfadiazine, phthalylsulfamerazine and 
phthalylsulfathiazole — were tested for their in 
vitro action on certain enteric pathogens. 

From the results obtained, it is apparent that, as 
with the older sulfonamide compounds, the Shigellas 
are more susceptible to bactericidal and bacterio- 
static action in vitro than are strains representative 
of other genera. 

In certain instances, the new compounds were 
found to be more effective in vitro than the older 
compounds, whereas in others, the reverse was found 
to be true. 

We are Indebted to Miss Marian Land for technical assistance 
furnished during these studies. 
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HEMATOLOGY 

William Dameshek, M.D.* 

BOSTON 


D URING war, research in subjects not directly 
connected with military medicine must natu- 
rally become greatly restricted. Because of this, pub- 
lications in the field of hematology have been fewer 
in number, but many of these are of immediate prac- 
tical value. In line with these new conditions, this 
year’s review will be limited to a discussion of three 
subjects: blood transfusions and blood substitutes, 
hemorrhagic diseases and hemolytic processes. 

Blood Transfusions and Blood Substitutes 

The Russian Contribution 

Bagdasarov 1 reviews the development of the Rus- 
sian system of blood storage and distribution, in 
many respects the forerunner of the blood and 
plasma banks of today. Perhaps realizing the im- 
minence of a new world conflict, the Russians in 1927 
set up the Central Institute for Blood Transfusion 
in Moscow, with separate decentralized institutes in 
various cities. By 1932, eighty of these institutes 
were in active operation for the distribution of blood 
to the surrounding communities and for active re- 
search in methods for the preservation, administra- 
tion and storage of fresh and cadaver blood. The 
Spanish Civil War served as a perfect setup for the 
clinical application of these studies. It was found 

♦Professor of clinical medicine. Tufts College Medical School; visiting 
physician and consulting hematologist, Joseph H. Pratt Diagnostic 


that a mixture of citrate and glucose was a better 
preservative than citrate alone, that the universal 
donor could be used on a large scale in the front 
lines without further typing or cross matching, and 
that undue hemolysis in transportation could be 
prevented by the use of isothermic containers, which 
were best transported by the airplane rather than b y 
truck or train. The use of plasma in Russia has 
lagged behind that in this country and Britain, per- 
haps because every available soldier and noncom- 
batant at or close to the fighting zone has served as a 
volunteer donor. The red-cell mass, a by-product o 
plasma preparation (see below), has been routine y 
used in cases of severe hemorrhage. A somewhat 
mysterious note in Bagdasarov’s review js tha 
regarding “physiological balanced solutions, whic 
contain a certain amount of plasma in an alcoho- 
and-glucose-solution base. This cocktail-like in- 
fusion is said to reinforce the vital processes, es- 
pecially when the wounded patient suffers from 
disturbed hemodynamics not associated with severe 
blood loss and in septic cases. Although not strictly 
apropos, mention may here be made of the develop- 
ment by Bogomolets 2 of A. C. S. (anti-reticular cyto- 
toxic serum), with spleen and bone marrow used as 
antigenic substances. The resulting serum inj ecte 
in small doses is said to enhance greatly the immune 
activities of the reticuloendothelial cells and t us 
help such diverse conditions as frostbite, slow 7 
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healing infections, typhus fever and many others. 
Bogomolets also believes that it may reduce the nor- 
mal aging process. 

Blood Groups , Agglutinins and So Forth 


Methods. The use of high titer serum, which is 
now readily obtainable, should be routine. Serum 
concentrates, 3 powdered serum* and serum and 
plasma fractions 4 are all being developed and have 
their specialized indications. Powders keep well in a 
wide temperature range and give an extremely quick 
reaction that can be readily seen on the slide with the 
naked eye. Since the globulin fraction of serum or 
plasma contains all the enzymatic factors and anti- 
bodies, including agglutinins, methods for its separa- 
tion from the albumin fraction have been developed. 
Thus, Pillemer 4 precipitates the albumin with methyl 
alcohol and concentrates the globulin fraction; the 
agglutinin content of this material is extremely high. 
This work has been continued in the laboratory of 
Dr. E. J. Cohn at the Harvard Medical School under 
contract with the Committee on Medical Research 
of the Office of Scientific Research and Development 
and in collaboration with the Division of Blood 
Research, Army Medical School. 3 

The slide test is adequate for ordinary typing, but 
ft should not be relied on for cross-matching pur- 
poses, since it is relatively insensitive, particularly 
f° r weakly reacting and “warm” agglutinins, includ- 
in g the anti-Rh agglutinin. As emphasized in pre- 
Uo ^ s # reviews, the Landsteiner-Levine test-tube 
technic is far more accurate and should become a 


routine procedure. 

Under this method, small test tubes (7 by 75 to 100 
mm. that is, Hinton or Kahn tubes) are used. 
7 ne drop of the serum to be tested, 2 drops of a 
“ P er c ont red-cell suspension and 1 drop of normal 
salt solution are placed in the tube, mixed and placed 
'o the incubator remaining there for at least thirty 
ruumtes. The tube is removed and centrifuged at 
Cx tremely slow speed for one minute. The “button” 
roay be examined with a hand lens for the presence 
Qr absence of agglutination. The tube is then shaken 
examined for macroscopic agglutination. Con- 
rmation of the presence or absence of agglutination 
obtained by examination of some of the tube’s 
contents on a slide with the low power of the micro- 
SCQ ^\ This method, although seemingly compli- 
oated in its description, is readily performed in sim- 
th ^k° rat . 0r ^ setu P s anc * is sufficiently sensitive for 
e detection of the great majority of normal and 
normal agglutinins of low titer, including the anti- 
^gglutinin. 

he one possible disadvantage of the routine use 
a 1. a ^°ve technic is that it fails to detect cold 
BS uttnins, which have recently assumed some 
oh f. nost * c importance. This disadvantage may be 
Mated by performing simultaneous compatibility 
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tests at either room or, preferably, icebox tempera- 
ture. For routine transfusions, it matters little 
whether the recipient’s blood contains a cold agglu- 
tinin, provided that relatively warm blood is used; 
however, the finding of incompatibility owing to the 
appearance of agglutination in the slide-cross-match- 
ing technic at room temperature has often held up 
the use of transfusion in patients desperately ill with 
acute hemolytic anemia. 

Rh agglutinogen and anti-Rh agglutinin . The 
development of knowledge regarding the Rh factor 
(agglutinogen) and its relation to transfusion re- 
actions and to acute hemolytic anemia of the new- 
born (erythroblastosis fetalis) has made one of the 
most fascinating and important chapters in modern 
medicine. This has been duly recorded in previous 
reviews. The correctness of Levine’s original assump- 
tion that erythroblastosis fetalis is due to the de- 
velopment by an Rh— mother of an anti-Rh agglu- 
tinin, with resultant effects on the fetus’s Rh-f- 
cells, has been borne out in at least 90 per cent of all 
cases. Other agglutinins, or even such physical fac- 
tors as the condition of the placenta, may have some 
bearing in a few cases. The failure of some infants 
bom of Rh— . Rh+ matings to develop acute hemo- 
lytic anemia may depend on the father’s genotype: 
that is, an Rh-f phenotype is made up of either 
genotypes RhRh or Rhrh. From the latter genotype, 
the infant may inherit either dominant Rh or re- 
cessive rh. If the latter, the union of recessive gene 
rh with the mother’s rh results in an Rh— infant’s 
blood. 6 

The low incidence of erythroblastosis fetalis in 
Negroes and Chinese led Levine and Wong 7 to study 
the incidence of the Rh factor in these groups. 
Although 15 per cent of Whites are Rh— , only 5 to 
8 per cent of the Negroes tested were Rh— , and only 
1 of the 150 Chinese tested was Rh— . (It should be 
pointed out to those who pride themselves on the 
lack of the “monkey” factor in their red cells that 
its absence does not necessarily preclude the pos- 
sibility of the presence of, say, a baboon or an 
orangutan factor. Studies of human blood for such 
factors have not yet been undertaken ) 

Determination of the Rh factor is of importance in 
at least three conditions: in pregnancy and child- 
birth when a transfusion is contemplated for severe 
anemia or shock, in acute hemolytic anemia of the 
newborn and in repeated transfusions. In the last 
if the recipient is Rh— , repeated transfusions of 
blood, even of the same group, will almost certainly^ 
result in the development of an anti-Rh agglutinin; 
thus, after three to six or more transfusions, the 
next transfusion if consisting of Rh4- blood may 
result in a severe and perhaps fatal hemolytic re- 
action. 6 

For determination of the Rh factor, a potent anti- 
Rh serum must be available. As yet, such serums 
are difficult to obtain, because the regular production 
of potent anti-Rh agglutinin in animals has proved 
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extremely difficult and because high-titer anti-Rh 
serums are only occasionally found in the mothers of 
infants with erythroblastosis fetalis. It is advised 
that each mother of such an infant be routinely 
tested for anti-Rh agglutinin and that if this is 
present, even at low titer, she be bled SO to 100 N cc. 
Concentration of serum can later be performed. 
Methods for doing this are now in process of develop- 
ment. 

The test for the Rh factor is performed by the 
Landsteiner-Levine technic at 37°C., as above 
described. It is important to use dilute — 1 to 2 
per cent — red-cell suspensions. Levine 6 and his co- 
workers have found three types of anti-Rh serum, 
one agglutinating 87 per cent of the red cells of white 
persons (anti-Rhi and anti-Rh 2 ), another agglutinat- 
ing 85 per cent (anti-Rhj) and the third agglutinating 
73 per cent (anti-Rh^). Since the last serum gives 
27 per cent negative reactions, the significance of an 
Rh— determination in a given case is open to doubt. 
Thus, unless a laboratory has a highly potent anti- 
Rh testing serum, it is important to perform a care- 
ful compatibility test of the recipient’s serum with 
the prospective donor’s red cells. To do this, the 
time of incubation should be prolonged to one hour. 
Boorman, Dodd and Mollison 9 suggest a modifica- 
tion of Levine’s technic, which they state brings out 
more clearly the anti-Rh agglutinin. These workers 
allow the mixture of recipient’s serum, donor’s red 
cells and normal salt solution to remain in the incu- 
bator for two hours. The pattern of the sediment is 
then examined with a hand lens and a portion is 
pipetted off for microscopic examination. They 
state that the manipulation of the blood involved in 
centrifugation and shaking may abolish a weak re- 
action. If such tests are negative, the transfusion 
may be given with almost complete safety. The 
reservation must nevertheless be made that even 
with a completely negative in vitro test, there may 
be an in vivo hemolytic reaction. The only possible 
way to obviate this completely is to set up a list of 
well-established Rh— donors for use in the three 
conditions referred to above — that is, in women 
in childbirth, in cases of erythroblastosis fetalis and 
with repeated transfusions. It is almost essential to 
use nothing but Rh— blood in infants with acute 
hemolytic anemia, since transfusions are the only 
treatment, and the introduction of Rh-j- cells may 
result in the combination with any still present 
anti-Rh agglutinin derived from the mother. 

Cold hemagglutinins. The antigen-antibody re- 
action between human red cells and serum that is 
observed chiefly or solely at temperatures below 
20°C. is called “cold hemagglutination.” Cold 
agglutinins in low titer are commonly present. 
Thus, Kettel 10 found them in 95 per cent of normal 
subjects, and more recently Shooter 11 in examining 
4710 serums observed that 32 per cent showed these 
antibodies at 5 to 7°C. Cold agglutinins sufficiently 
strong to be active at room temperature were found, 


however, in only 29 of 10,000 serums. Low tempera- 
tures at times activate or bring to light an otherwise 
weak agglutinin; this is reminiscent of the Donath- 
Landsteiner phenomenon — the activation by cold 
of the abnormal hemolysin of paroxysmal cold 
hemoglobinuria. The subject of cold hemagglutina- 
tion is an old one, having been discussed by Land- 
steiner in 1903- and more fully by Landsteiner and 
Witt in 192 6.* Although cold hemagglutinins have 
been observed in such diverse diseases as cirrhosis of 
the liver, hemolytic anemia of the acquired type and 
infections due to spirilla and trypanosomes, interest 
in this subject has been considerably enhanced in the 
past year by the finding of such agglutinins of high 
titer in primary atypical (virus ?) pneumonia. 13 ’ 1 ’ 
The initial hope that this antibody would prove of 
diagnostic importance in the differentiation of 
atypical and other pneumonias has proved only 
partially correct, since a fairly high titer is present 
initially in only about 50 per cent of all cases. The 
titer of agglutinin frequently increases with progres- 
sion of the disease and may not reach its peak for 
seven to twenty-one days. 15 

The cold hemagglutinin appears to be quite dis- 
tinct from the normal blood agglutinins, since it 
agglutinates all human red cells, even those of 
Group O, and may agglutinate those of a number of 
animals — that is, “pan-agglutinin.” Because it 
also has the property of agglutinating the red cells of 
its own blood, — at least in the test tube, — the term 
“autoagglutinin” has often been used. This, how- 
ever, is only partly descriptive and it is probably 
best to use the more general term “cold hemagglu- 


tinin. 

Aside from its purely diagnostic significance, the 
cold hemagglutinin has recently assumed consider- 
able clinical importance. Thus, certain cases o 
acute hemolytic anemia occur at times in association 
with primary atypical pneumonia. Usually th e su - 
fonamide drugs have been administered and it has 
been customary to ascribe the hemolytic reaction to 
the drug. Whether or not this is correct, when a 
transfusion is considered for the severe anemia an 
blood-grouping tests are done, it is often found t a 
all prospective donors are incompatible. This is o 
course due to the presence of a cold agglutinin m 
high titer with resultant agglutination — at room 
temperature with the ordinary slide technic 0 
the red cells of all blood groups. For this reason, 
transfusions have often been delayed or not given a 
all in patients desperately needing them. In such an 
event, the matter is quickly resolved by performing 
the crqss matching at incubator temperature by t 
test-tube technic described above. I 16 have a so 
recommended in such cases the use of blood t«a 
kept warm from the time of its removal from 
donor to its entrance into the blood stream 0 
recipient. 


*For an excellent review of the entire subject of the cold liemassl ut ‘ 
the reader is referred to an article by Stats and Wasserman 1 
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" The cold hemagglutinin in these cases is also im- 
> portant from the standpoint of chilling of the patient, 
j Thus, marked acrocyanosis and beginning gangrene 
\ of the nose, ears and fingertips have been recently 
t described in association with primary atypical 
pneumonia and a high titer of cold agglutinin. 17 
) The cold agglutinin may persist for months 18 or per- 
i haps years following an attack of atypical pneumonia, 

* making the person who harbors it liable to the de- 
' \eIopment of hemoglobinuria, chronic hemolytic 
, anemia, extreme coldness and blueness of the ex- 
"j tremities or even gangrene on exposure to extreme 
*» cold. In a case under study at the present time, all 
; these symptoms have been present since an attack of 
, pneumonia two years ago. 18 Two or three further 
' attacks have occurred in the interim. The cold 
t hemagglutinin is present in a titer of 1:128,000. 
\ Because of the presence of a chronic hemolytic 

* anc ( m ' a with splenomegaly, it is likely that this 
} patient has considerable in vivo autoagglutination, 

* w kich is enhanced by exposure to cold. Stats and 
Bullowa 19 report a somewhat similar case in which 

j ^metrical gangrene of the tips of the extremities 
’ furred with exposure to cold. This patient did not 
' have a hemolytic process, but the in vivo agglutina- 
} ,0 n of red cells could be demonstrated by introduc- 
! n « lce water into the conjunctival sacs and examin- 
■ ) the bulbar and palpebral conjunctivas with the 
? tht-lamp corneal microscope. 

\ From these and other observations several con- 
c ‘ us ' 0 ns may be drawn. First, patients with primary 
^ ^typical pneumonia should under no circumstances 
v c chilled. Second, if a transfusion becomes neces- 
sary because of an acute hemolytic reaction, the 

* Cr °f s /Aching should be done by the test-tube 
jj c ” n * lc at incubator temperature. Third, warm 

f should be used and the apparatus, tubing and 
y\ !® 10rt h should be kept constantly as warm as possi- 
ff b . e * ^°ld blood withdrawn from the refrigerator 
i 1 °uld not 'be used, certainly not before proper 
^ ft arming, 

j ^ Tans fusiQn Reactions 

^ tvere an ^ often fatal transfusion reactions still 
V'j too frequently. Exact statistics on their 

CnCC are a ^ mos1t impossible to obtain because 
^fr° St unreported. They are probably as 

rcl^ Uent 3S are because blood grouping is often 
\h ne t ^ a l e ^ b0 inexperienced persons with little aware- 
fjjv*? °* ^ rent responsibilities involved in correct 
,5f J cross matching. The development of a 

. a * rar i$fusion reaction in a relatively healthy 
^ un f> 4 P c ts° n w ho is being prepared for an elective 
^'tQ era * ,0 * n * s a tra 8i c event that is in many cases due 
^ tester IQn e ^her the typing or the cross-matching 
^ ac h tmnsfusion should be preceded by carc- 
l? , Pro^ S * niatC ^' nK l ^e rec *pi cnt ’s serum with the 
h- j» 5 ^ C f tne honor’s red-cell suspension and by typ- 
j, j j 0 b°th the recipient and the prospective donor, 
t j under very special circumstances, it is not 

I 


necessary to do the so-called “minor agglutination” 
— that is, the donor’s serum versus the recipient’s 
red cells. If the same blood groups are used, no 
agglutination with the donor’s red cells will occur. 
If a Group 0 donor, for example, is used for a 
Group A recipient, the resultant agglutination with 
the donor’s red cells is to be expected because mem- 
bers of Group 0 have anti-A and anti-B agglutinins 
in their serums. 

As noted above, cross matching should preferably 
be done by the test-tube technic at incubator tem- 
perature and for at least thirty minutes. This has 
recently been made an official recommendation of 
the (British) Medical Research Council. 20 If an 
unusual emergency exists and thirty minutes seems 
too long a period to wait, blood plasma should Im- 
mediately be given. 

A transfusion reaction is best treated by its pre- 
vention. The intern or technician who performs the 
test must be acutely aware of the important respon- 
sibility involved — * literally one of life and death. 
Even in an emergency, carelessness and too much 
hurry are inexcusable. Even with all precautions 
carefully observed, a severe reaction occasionally 
occurs, that is, the in vivo biologic test is at times 
more accurate than any form of in vitro testing. For 
this reason, the recipient should be carefully watched, 
particularly during the administration of the first 50 
to 100 cc. of blood. If there is any complaint what- 
ever of pain in the back or flanks, pain down the 
legs, a smothering sensation, a burning sensation in 
the face, a sense of constriction, a chilly sensation or 
chill or even a sense of something wrong, the trans- 
fusion should be immediately discontinued. These 
symptoms are usually indicative of intravascular 
agglutination. Whereas the recipient can usually 
survive the administration of 50 to 100 cc. of in- 
compatible blood, the agglutination of 500 cc. of 
blood is usually fatal. The investigation of the 
causes of a severe hemolytic transfusion reaction is 
described by Mollison. 51 

Red Cells from Bank Blood 

The great developments in the use of plasma re- 
sulted in almost complete ignoring of the mass of 
red cells, which were almost routinely discarded. 
Many observers, however, have remarked on this 
great waste in a valuable by-product, and in recent 
publications suggestions for its use have been made. 
The British workers MacQuaide and Mollison 23 and 
Williams and Davie 23 used the red cells for the treat- 
ment of anemia. Bagdasarov, 1 the director of the 
Russian Central Institute for Blood Transfusion, ‘ 
reported in 1942 that the red-cell mass was best pre- 
served at 4 to 6°C. with a solution containing mag- 
nesium sulfate, potassium chloride and sodium 
chloride; no marked change in red cells occurred up 
to twelve days. The red cells were found of great 
•value in cases of severe anemia following blood'l&U. 
Watson 21 pointed out that by the use of a f * 
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cell suspension one could rapidly increase the oxygen- 
carrying capacity of the blood with a minimum of 
introduced solution. This was particularly useful in 
ambulatory patients and in certain cardiac patients 
with anemia. Alt 26 stated that the main value of red- 
cell transfusions is to increase the erythrocyte count 
in patients with anemia, particularly following 
severe hemorrhage. Other suggested uses are in 
patients with severe iron deficiency and in progres- 
sive refractory anemia — that is, in cases with bone- 
marrow disease due to aplasia, leukemia, tumors and 
so forth. Because red cells in suspension may be 
given in concentrated form, larger numbers of them 
can be given at one time and more frequently than 
with the use of whole blood. Litwins 26 has suggested 
the use of Group O red cells admixed with pooled 
plasma to form a completely universal Group 0 
blood — that is, one containing no agglutinogens 
and more or less completely neutralized agglutinins. 

A new use for preserved red cells — the promotion 
of normal healing — was suggested by Moorhead 
and Unger. 27 Seldon and Young 28 state that such 
red cells either from a single or from different 
blood groups, when mixed together and stored 
in a refrigerator for days or weeks, form a 
gelatinous mass that may be used as a dressing 
material for wounds, burns, ulcers and chronic in- 
fections. This was found of distinct value in the 
promotion of growth of vascular and connective 
tissue in the injured surfaces. Because of the diffi- 
culty of keeping the semiliquid red-cell material in 
contact with the wound, Seldon and Young dried it 
and used it as a fine sterile dusting powder applied 
directly to the wound surface. Infected wounds, 
poorly healing postoperative abdominal wounds, 
certain proctologic cases, varicose and other ulcers 
of the leg and amputation stumps have been success- 


The chief advantage of poqled liquid plasma is its 
ready availability. It may be taken off a shelf and 
without further testing, reconstituting or other 
steps be given immediately to a patient in shod 
The intravenous set should contain a suitable filter to 
hold back particles of fibrin. The chief disadvantage 
of liquid plasma is that it is an excellent culture 
medium for the growth of bacteria; hence, unless 
plasma is scrupulously prepared, preserved and 
tested for sterility, it may well become infected. 

Plasma may be given in so-called “units”of 250 cc. 
each; the recent tendency has been to give larger 
doses than 1 unit. Thus, 4 units (1000 cc.) maybe 
given without danger, although due consideration 
should be given to the relatively large amounts of 
sodium and citrate that are introduced. A caution 
against the too liberal use of citrated blood was 
recently voiced. 30 Citrate may be quite toxic, al- 
though the toxicity depends to some extent on the 
rate of injection. Five grams of citrate given intra- 
venously may be considered as a safe maximum, 
since 15 gm. has been shown to be fatal. Since 50 cc. 
of a 2.5 per cent solution (1.2 gm.) is customarily 
used for 1 unit of plasma, this indicates that more 
than 4 units of plasma, or 1000 cc., should not be 
used. A citrate reaction 31 which may result in tetany 
owing to the binding of calcium, is characterized by 
the development of a positive Chvostek sign, a 
general tingling sensation, dilatation of the pupils 
and, finally, actual clonic twitching. The reaction 
can .be quickly terminated by the intravenous injec- 
tion of calcium chloride or gluconate. 

Frozen -plasma. Liquid plasma may be preserved 
in the frozen state in special refrigerators that 
maintain a constant temperature of —15 to —20 C 
Under such conditions, there is indefinite retention 
of the various thermolabile constituents of the 


fully treated. The method seems to offer distinct 
possibilities in the treatment of healing wounds. 

Because of these two developments, the formerly 
discarded red-cell by-products of the blood bank are 
now of distinct value; this applies to the treatment of 
severe anemia, particularly when the regenerative 
capacity of the bone marrow is impaired, and in the 
promotion of better wound healing. 

Blood Substitutes 

Liquid plasma. Liquid plasma when prepared 
under completely aseptic precautions has been stored 
at room temperature for a year and a half or longer. 29 
During this time, it loses none of its protein or 
colloidal osmotic value, but there is a rapid loss of 
antihemorrhagic factors, such as prothrombin, and 
of complement. Newhouser and Lozner 29 state: 
“The permissible temperature range of preservation 
probably lies between 15 and 30°C. (59 and 86°F.). 
Below this range excessive fibrin precipitation may 
occur, and above this range protein denaturation 
occurs rapidly.” 


plasma. Reconstitution from the frozen state re- 
quires about thirty minutes at a temperature ot 
37°C., the bottle being placed in a water bath, notan 
incubator. According to Newhouser and Lozner, 
the best results in thawing are obtained by tins 
method, followed by maintenance for two to three 
weeks at room temperature. Quick thawing may « 
followed by a cloudy plasma. _ , . 

The chief advantages of frozen plasma lie in t e 
maintenance of sterility and the preservation of im- 
mune bodies and antihemorrhagic and other factors 
The sterility factor alone has been emphasized as o 
the greatest importance. The disadvantages 0 
freezing lie in the use of a special, rather expense 
freezing unit; the necessity for slow reconstitution 
(thawing), making it imperative to wait for atlea^ 
thirty minutes, sometimes a long time in an emer- 
gency; and the occasional breakdown of current 
apparatus, with consequent thawing. These 1 
advantages can all be obviated by approp 113 ^ ] 
measures, some of which are covered by Newhous 
and Lozner. 
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Dried plasma, This material, prepared by de- 
hydrating liquid plasma by one of several processes, 
can be quickly reconstituted by the addition of 
p> rogen-free distilled water. It contains in unaltered 
form both albumin and the various thermotabile 
globulin constituents of the previously liquid 
plasma and, what is more, preserves them for many 
months without appreciable loss of activity. It has a 
wide range of safety with regard to temperature and 
bacterial contamination. It should not, however, be 
allowed to freeze or to stand for any length of time 
at a temperature above 55°C.* 9 
The unusual value of dried plasma in shock and 
cerebral accidents was quickly recognized: it could 
be reconstituted in relatively small amounts of fluid, 
thus obtaining a hypertonic material which would 
draw unusual amounts of plasma into the circulation 
and simultaneously dehydrate certain swollen tis- 
sues,’ such as an edematous brain. The use of two- 
times, four-times and five-times concentrated plasma 
has been advocated as a routine measure by various 
C Investigators. With twice-concentrated plasma, 
250 ec. of water can be used to reconstitute the dried 
material obtained from 500 cc. of plasma. This is 
probably more effective in shock than is isotonic 
plasma, and furthermore adds to the circulation at 
i ® nce ? n adequate amount of protein. Four-times or 
. , c -hmes concentrated plasma possesses the dilut- 
\ ln S function in even greater fashion than the twice- 
j *°ncentrated material. Erf and Jones 32 dissolve the 
fir?* mater ‘ a l obtained from 500 cc. of whole blood in 
, J^ cc * °f water, which is given by syringe rather than 
. ^ & ra vity, as is customary when amounts over 50 or 
wcc. are used. They claim that this is a far quicker 
j more readily available method, especially for 

♦ “ se on battlefield, than is the gravity-tubing- 

• Heyl and his collaborators' 13 state that 
j 1 c v, * sc osity of concentrated plasma because of the 

presence of the globulins is much greater than that 
t 0 concentrated albumin (see below). The total 
t ? lnot * c pressure is furthermore greater because of 
[ presence of concentrated electrolytes; however, 
e colloid osmotic pressure is less than that of con- 
> CC T£ ated a ^umin solutions. 

{ *» dried plasma has many advantages: its 

. J!yl [h y at almost any temperature; its elasticity 
Ijl , reference to the amount of solution that need be 
* ^ Us a ^°' v ing complete control of the degree 
esi . r ? d colloid osmotic pressure; and its retention 
^ under almost any conditions. Its possible 
u Sa ‘Vantages lie in its use in too highly concen- 
ifm K ° rm: ^ere t ^ ie P at, * cnt 3S dehydrated, there 
| \>\^ { ) ^ Urt ^ er drying of various tissues while the 
T‘J* v plume is becoming increased. Furthermore, 
^ with myocardial involvement, the rapid 

\t ry S j lfl klood volume may impede the circulation. 
,A a . » n j Plasma has its greatest usefulness in shock 
i las Jn ai . ed states * It is of value in other conditions 
u 0 fJ ’ ,n hypoproteinemia, especially with edema, 

| Protein; in certain conditions of local edema, 

I 


as in the brain and the extremities, when other 
methods of therapy have failed; in chronic or acute 
nephritis as a diuretic, even in the absence of hypo- 
proteinemia; and in severe hepatitis, particularly in 
the presence of a reduced blood protein and ascites. 
It would probably be even more widely— and per- 
haps unwisely — used in civilian practice than it is 
at present were it less expensive. Sufficient dried 
plasma for the military services has fortunately been 
supplied by volunteer donors, with the invaluable 
assistance of the Red Cross and of various pharma- 
ceutical houses. 

Human albumin. Plasma is a highly complex 
solution. It not only contains proteins that are 
essential for its own stay in the circulation but has 
all the various hormones, enzymes, metabolites and 
so forth that are in process of transportation from 
one tissue to the others. It has been customary to 
divide the plasma proteins roughly into two frac- 
tions: albumin and globulin. The albumin fraction 
is relatively pure, but the globulin fraction is com- 
posed of a large number of substances that differ 
greatly from one another with respect to their 
chemical structure and their function. Although 
great strides have been made in studying these com- 
plex proteins, it is probably safe to say that thus’far 
only the surface has been scratched. Two of the 
important tools in studying the plasma proteins are 
theTiselius apparatus for the observation of electro- 
phoretic mobilities and the ultracentrifuge. 

The task of purification and fractionation of 
human and animal plasmas for military use has been 
undertaken by the Department of Physical Chemis-" 
try at the Harvard Medical School, under the direc- 
tion of Professor E. J. Cohn. Disregarding respira- 
tory, hormonal and enzymatic proteins, the plasma 
proteins may be divided according to Cohn, 3 * into 
those concerned with clotting of the blood, with 
complement, with immune processes, including anti- 
body and antitoxin, and with water and electrolyte 
balance. Among those that have thus far been 
identified are fibrinogen and prothrombin and the 
“mid-piece” and the “end piece” of complement. 
The bulk of the various globulins comprising the 
globulin fraction of plasma has thus far not been 
separated in pure form; they have been characterized 
either as .cuglobuhns or pseudoglobulins or — in 
terms of their electrophoretic mobilities — as alpha, 
beta and gamma globulins. In general, the globulins 
have an extremely high molecular weight and on that 
account exert a smaller osmotic pressure than do the 
smaller molecules of albumin. The separation in 
relatively pure form of the simpler albumin fraction 
from the complex globulins has been effectively 
accomplished by Cohn and his collaborators. 31 

The albumin thus prepared and freed from the 
more labile and more readily denatured fibrinogen 
and globulins is readily soluble in water, yielding 
clear solutions even at concentrations containing as 
much as 70 per cent of albumin by volume. Even in 
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concentrated form, albumin solutions have a lower 
viscosity than has plasma, interact only slightly with 
other proteins and salts and stand up under condi- 
tions of extreme heat and cold. 29 They furthermore 
exert a much greater colloid osmotic pressure than 
does whole plasma. For these reasons and because 
of their immediate availability for intravenous in- 
jection, albumin solutions have proved extremely 
useful in the treatment of wound shock. The stand- 
ard Army-Navy package of concentrated human- 
albumin solution consists of 25 gm. of albumin in 
100 cc. of buffered salt solution, supplied in a large 
ampule ready for instant injection by gravity 
through an ordinary 19-gauge or 20-gauge needle. 29 

Heyl, Gibson and Janeway 33 have calculated that 
each gram of albumin injected intravenously adds by 
osmotic pull 18 cc. of fluid to the circulation. 
These calculations, when subjected to actual experi- 
mentation in the human subject, were found to be 
surprisingly accurate; thus, the actual increment in 
plasma volume varied from 13.2 to 24.0 cc. in all 
experiments, with an average value of 17.4 cc. The 
use of 25 gm. of albumin is thus approximately 
equivalent to the administration of 450 cc. of normal 
circulating plasma or 500 cc. of citrated plasma as 
usually prepared. 

Hence, a concentrated solution of purified albumin 
possesses many advantages. Certain disadvantages 
must also be assessed. Because of its very great 
osmotic pull, there is a danger of dehydrating vital 
tissues, especially in soldiers and others who have 
been exposed to many hours of struggle under 
conditions of extreme heat and thirst. For this 
reason, the use of albumin solutions should probably 
be restricted to hydrated or only slightly dehydrated 
persons. Another disadvantage of albumin solution 
is its lack of globulin substances and thus of enzymes, 
blood coagulating materials and antibodies. The 
administration of several injections of albumin solu- 
tion has furthermore been found to result in a modi- 
fication of the albumin-globulin pattern of the 
plasma, with possible effects on immune reactions. 36 

Indications for albumin solution are thus relatively 
few, and depend entirely on its great colloidal os- 
motic pull. It is useful in shock and in conditions 
associated with •hypoproteinemia and edema. As 
yet, it is not ayailable for civilian use; even if it were, 
its cost would probably render its use almost pro- 
hibitive. Tartly for this reason and also because of 
ready av ailability, the preparation of albumin from 
animal sources has been given much thought. 

Bovine albumin. Cohn and his collaborators 34 
have shown that human albumin and bovine albumin 
present remarkably similar molecular patterns from 
a physiochemical point of view. Both by means of 
the ultracentrifuge and the Tiselius electrophoretic 
apparatus, the two albumins are to all intents and 
purposes indistinguishable. The chief difficulty, 
howevei, is not the physicochemical one but rather 
the immunologic reaction. This probably develops 


because of slight contamination of, albumin with 
globulin. The matter of development of sensitivity 
to a heterologous material is of great importance and 
has been studied by Janeway 36 and by Heyl, Gibson 
and Janeway. 33 The latter authors came to the fol- 
lowing conclusion: “No statement regarding the 
safety for intravenous use of crystallized bovine 
serum albumin of low globulin content can be made 
until more extensive clinical tests have been com- 
pleted in order to determine to what extent and 
under' what circumstances it will be safe to use a 
protein of animal origin for therapy in man.” 

Sites of Administration of Blood and 
Blood Substitutes 


The preferred site of administration of whole 
blood, plasma, and the various blood substitutes is 
naturally in the various large veins, which are 
usually readily found in the antecubital fossas. In 
extreme shock and in extensive burns, these veins 
may either be collapsed or inaccessible. It is well, 
therefore, in emergencies to have in mind the possi- 
bility of administering these substances in other 
than the basilic veins. 

The femoral vein is not customarily thought of in 
this regard, but its use might well be increased. 
The vein is extremely large and is situated just 
medial to the femoral artery, which is readily pal- 
pated in the inguinal region. With a little practice, 
puncture of the vein is readily performed. Adminis- 
tration of plasma by this route was found extremely 
useful by the Boston City Hospital group during the 
Cocoanut Grove fire disaster in 1942. 

The infusion of blood and other fluids by way of 
the sternal marrow was suggested by Tocantins 
in 1940 and has gradually assumed increasing value. 
Tocantins demonstrated by careful injection experi- 
ments in cadavers, and later by clinical studies in 
animals and human beings, that substances injected 
into the marrow cavity are immediately taken up 
into the venous circulation apparently unchange ■ 
In adults, the marrow cavity of the sternum | s 
readily entered by the introduction of a sterna- 
puncture needle — an abbreviated stiff lumbar 
puncture needle will do — through the skin and sub- 
cutaneous tissue and through the anterior lamella 0 
the sternum. The procedure, which is done un er 
novocain anesthesia, is a simple one and is readi) 
learned. A sensation of give is felt when the nee 
enters the marrow cavity. The stilet is then "it 
drawn and a small amount of marrow is aspiraKj 
An adapter may be attached t® the needle and 
rubber tubing and a gravity device, or the bloo ° 
fluid may be introduced under positive pressure ) 
means of a syringe. If the injection of more t 
50 cc. is contemplated, it is wise to use a.two-w 3 ^ 
stopcock and thus avoid removing the syringe to 
the needle for each 50 cc. As Tocantins states , tup 
injection — over 20 cc. per minute — may “ e . 
companied by a sense of pressure or grinding P 
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similar to that of angina pectoris, this quickly dis- 
appears at the termination of injection It is, how- 
ever, rarely necessary, or even advisable, to inject 
fluids at such a rapid rate. The use of the mtraster- 
nal route is particularly applicable to military medi- 
cine, and a number of reports from military estab- 
lishments in which its use is favorably commented on 
have appeared. 40 41 In one such report, the sternal- 
puncture needle was allowed to remain in situ for 
three or four days, with occasional cleaning, 14,000 
cc of blood and fluid was given with no untoward 
effect. 

The marrow may also be used for the introduction 
of fluids and blood into the infant’s circulation 
Tocantins’s studies have shown that in the newborn 
and in early infancy the marrow cavity either above 
or below the knees is best utilized. In older children, 
aged two to four, the mid-tibia may be better Abo\ e 
the age of four, the sternal cavity is fairly well 
developed and thus available for injection. 

(To be concluded ) 
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CASE 30171 
Presentation of Case 

A fifty-nine-year-old housewife entered the hos- 
pital because of a bearing down sensation in the 
pelvis. 

The patient was in good health until three months 
before admission, when she noticed “something fall- 
ing into the vagina” whenever she stood up or 
walked around. On examining herself she found a 
small lump in the vagina. These symptoms per- 
sisted. She had had no nocturia, vaginal discharge, 
incontinence, increased frequency or bleeding. 

She had had tuberculosis at twenty-nine and 
passed five years in a sanitarium, at which time she 
had a phrenectomy. At fifty she had a pulmonary 
hemorrhage and stayed in bed for two years. She 
had had a right nephrectomy for renal tuberculosis 
eight years prior to admission. She had had occa- 
sional indigestion over a period of many years with- 
out known nausea, vomiting or diarrhea. The meno- 
pause occurred at fifty-one. 

Physical examination showed a well-developed, 
obese woman in no distress. There was dullness over 
the right lung posteriorly and over the left apex, 
with coarse rales throughout. The heart was normal. 
Tenderness was elicited over the nephrectomy scar. 
Pelvic examination showed a rectocele and a 
cystocele. 

The blood pressure was ISO systolic, 75 diastolic. 
The pulse was 100; the temperature and respirations 
were normal. 

Examination of the blood was normal. The urine 
was normal. A blood Hinton test was negative. 

X-ray examination of the chest showed evidence 
- of inactive tuberculosis in both lungs. An intra- 
venous pyelogram showed a normal left kidney. 
The right kidney was absent. 

On the fourth hospital day a vaginal hysterectomy 
and a perineal repair were performed. After the 
first ten minutes there was a fall of blood pressure 
to 120 systolic, 60 diastolic, and although the pa- 
tient had a little unusual bleeding, she withstood 
the operation well. The pathological diagnosis on 
the uterus was leiomyomas of the uterus and chronic 
endocervicitis with endocervical polyp. On the 

*On leave of absence. , 


second postoperative day the temperature rose to 
101°F. She had considerable nausea and belching, 
without any vomiting. She was given intravenous 
fluids for two days and 2 gm. of sulfadiazine daily 
for nine days. The nausea and belching persisted, 
and the temperature remained at about 100°F. She 
had some fullness and a questionable mass in the left 
lower quadrant. On the tenth postoperative day 
the hemoglobin was 10.7 gm. per 100 cc. An x-ray 
film of the chest showed no change from the previous 
examination. On the twelfth hospital day she was 
propped up and felt very weak and dizzy. She 
was still quite nauseated and belched a great deal. 
She began to complain of anorexia and of distress 
in the left upper quadrant. Examination of the 
blood on the seventeenth hospital day revealed a 
red-cell count of 2,180,000, with 6.6 gm. of hemo- 
globin, and a white-cell count of 11,400, with 71 per 
cent neutrophils. In the course of the next two 
days she vomited coffee-grounds material, which was 
strongly guaiac positive. The prothrombin time 
was 22 seconds (normal, 22 seconds). 'She was given 
several transfusions. The vomiting subsided, and 
the red-cell count was 2,500,000, with 7.1 gm. of 
hemoglobin. 

A gastrointestinal series on the twenty-second 
postoperative day showed a hiatus hernia that 
measured about 9 cm. in diameter (Fig. })• The 
mucosa in the hernia and in the adjoining sub- 
diaphragmatic part of the stomach appeared some- 
what widened, but no ulcerations were seen. The 
hernia was observed to change in size and shape. 
The remainder of the stomach and the duodenum 
were normal. There was a laminated, calcified gall- 
stone 8 mm. in diameter in the region of the gall 
bladder. Following the gastrointestinal series, she 
had several massive gastrointestinal hemorrhages 
with bright-red blood in the stools and in the 
vomitus. She was given nineteen transfusions each 
consisting of 500 cc. of whole blood, and large 
amounts of intravenous fluids. She continued to 
bleed, however, and died on the twenty-ninth post- 
operative day. 


Differential Diagnosis. 


Dr. Arlie V. Bock: It would be interesting to 
know what the blood findings were. Was the hemo 
globin done at the time of the first blood examina- 
tion ? 

Dr. "Benjamin Castleman : It is not recorded. 

Dr. Bock: I should like to know whether an) 
stools were examined to indicate whether she was 
losing blood. 

Dr. Castleman : If so, they are not recorded. 

Dr. Bock: To go over this briefly, 1 should sa ) 
that, in view of the subsequent events, the P e v, *j 
condition and the operative procedure probably a 
nothing to do with the major underlying cause o 
death. She had a long history of tuberculosis. 


I 1 
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presume that diagnosis is correct in view' of the time 
she was obser\ed m a hospitaK The fact that after 
some twenty years of good health she had a recur- 
ence of the tuberculosis, as indicated by the pul- 
nonary hemorrhage and presumably other signs 
:hat are not mentioned, and the fact that she had 
\ nephrectomy, presumably indicate that the diag- 
iosis of tuberculosis had been carefully gone into 
before the latter step was taken. So I think w e can 


is usually quite silent. A gastrointestinal disorder 
with such a hernia usually is infrequent, but when 
it does occur is characteristic, with a story of diffi- 
culty with swallowing or trouble when in the up- 
right position, often relieved by lying down. If 
the patient bends over, especially to the left, there 
may be a sensation of something being squeezed 
up into the chest. There are usually odd sensations 
of that kind, none of which were present in this case. 



Figure 1 . Roentgenogram Showing the Hiatus Hernia 


ismiss the problem of tuberculosis in this case 
|°, me ar uyloidosis might be found, but I do not 
'Ciexe it could be extensive in this Avell-nourished 
'Oman, and I do not know that it could ha\e had 
n ?,l” ln S do with hemorrhage anyway. 

oat are the causes of this type of extraordinary 
icrnorrhage, so severe as to cause death and coming 
1° 0v 'ing the operative procedure that I said I 
roM? had an >' thJn 5 t0 (Jo "ith the underlying 
♦ U The first and obvious thing is the descrip- 
n of the hiatus hernia. The history of bleeding 
' J ' Cn “Ore, if it has anything to do with hiatus 
ornta, j s decidedly atypical. We know that the 
litf of bleeding is oozing for weeks or months, 
l 1 development of a secondary anemia, and 
n Su bsiding, with* gradual recovery from the 
| omia. Then a secondary period of oozing starts 
secondary anemia again develops. The history 


The indigestion that is mentioned may very well 
have been due to the presence of cholecystitis and 
stone 

May I see the x-ray films? 

Dr. Milford Schulz: These films merely demon- 
strate what has already been said in the protocol. 
Here we have the large hiatus hernia, an unusually 
large one; apparently it is not paraesophageal, from 
what can be seen here. There is no evidence of 
a lesion elsewhere in the stomach or duodenum. 

Dr, Bock In this hospital we have seen many 
cases of hernia of the stomach much larger than 
this one. 

I should have supposed that if the bleeding in this 
case w ere due to hernia, there w ould ha\ c been more 
history of indigestion, more suggestion of secondary 
gastritis and much more history of bleeding with a 
resultant anemia, which would ha\c announced it- 
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self to the patient by fatigue, palpitation and all the 
things that go "with such an anemia. In view of the 
fact that the history is silent with reference to this 
hernia, I am inclined to rule it out as the cause of the 
bleeding. It is certain that some of these patients 
have massive hemorrhages and even bleed to death. 
I suppose that the mechanism of such bleeding is 
increased venous pressure in the part of the stomach 
above the diaphragm. There are no ulcerations of 
the mucosa that bleed. At post-mortem examina- 
tion this part of the stomach is quite red from con- 
gestion, and the part below the stricture pale and 
normal. But in the present case, with this type of 
massive bleeding and a silent history, I doubt that 
the bleeding came from the hiatus hernia. 

The next thing that one should consider is the 
presence of a peptic ulcer. If one rules out hiatus 
hernia and associated gastritis as the cause of bleed- 
ing, then ulcer is the next commonest cause of this 
type of bleeding, but there is nothing in the history 
to suggest it. That may not be important, since 
hemorrhage is often the first sign of ulcer in many 
cases. I am also influenced by the fact that the duo- 
denal cap is described as normal. Hence, I am in- 
clined to rule out ulcer. 

Another possibility is cirrhosis of the liver. There 
is no history to suggest it; but, again, massive 
hemorrhage may be the first presenting symptom 
of cirrhosis of the liver. On the evidence we have 
here, I cannot rule it out. 

Was the serum protein done? 

Dr. Gordon Donaldson: No. 

Dr. Bock: The dye retention test? 

Dr. Donaldson: No. 

Dr. Bock: We have no evidence either clinically 
or from the laboratory data to confirm the diagnosis 
of cirrhosis, and yet I think it cannot be ruled out 
and I have to consider it seriously as a cause of this 
woman’s death, with bleeding from esophageal 
varices. 

Did she have a nonvisualized leiomyoma of the 
stomach? We have made mistakes in the past, 
when we found nothing by x-ray examination, in 
assuming that bleeding of an extensive sort in the 
gastrointestinal tract was due to the presence of an 
unvisualized ulcer. That is a serious mistake, and 
because leiomyoma may be present, we should not 
be satisfied to treat a patient who is bleeding and 
has had bleeding on a number of occasions by 
assuming that the diagnosis is one of peptic ulcer. 
A leiomyoma may be responsible for severe hemor- 
rhage and may cause repeated hemorrhages before 
anything positive is found by x-ray examination. 
We have nothing here to support such a diagnosis 
except the history of hemorrhage. 

Judging from the cases of hiatus hernia that I have 
seen I am inclined to rule this lesion out as the cause 
of bleeding. I do not believe that the patient had an 
ulcer. I think that the diagnosis is cirrhosis of the 
liver or, less likely, leiomyoma. Amyloid disease 


may have been found. Without a gastroscopic ex- 
amination, there is nothing to help in the diagnosis 
of gastritis. 

Dr. Leland S. McKittrick: Does the bright 
blood that she passed by rectum bother you at all, 
Dr. Bock, in accepting a lesion of the stomach or 
esophagus as the source of the bleeding? 

Dr. Bock: It does not say how much, but I be- 
lieve the hemorrhage was considerable and came 
very rapidly; I still think it was a high hemorrhage. 

Dr. Donaldson: Preopera tively, we directed all 
our efforts toward ruling out tuberculosis as a 
contraindication to doing anything to the prolapse. 
The chest and kidney situation was evaluated, and I 
must say that it was not until after she had bled 
postoperatively that we got a story of indigestion. 
She said she had had indigestion only when she was 
in the tuberculosis sanitarium. On bed rest, she 
developed indigestion, but never had any nausea or 
vomiting. We did not discover that she was bleed- 
ing until the eighth postoperative day, when we 
propped her up and found that she was dizzy. She 
was a fat and sallow woman, and we did not appre- 
ciate that she was anemic. On rechecking, we found 
that the hemoglobin level was surprisingly low, 
several stools were guaiac positive. We perhaps 
made a mistake in doing the gastrointestinal series, 
because following that she bled profusely. 

Dr. McKittrick: Dr. Donaldson asked me to 
see this patient in Dr. Arthur W. Allen’s absence. 
She presented quite a problem. Concerning the 
x-ray examination that Dr. Donaldson tends to 
doubt his judgment on, I should like to take issue 
with him on that point, because I think that he was 
right. It is important to know from where a patient 
is bleeding, particularly if there is a question of 
operation. If a definite ulcer could have been 
demonstrated, this woman would have been operated 
on with a reasonable chance of surviving the opera- 
The absence of a demonstrable ulcer, which, 


tion. 


as Dr. Bock has said, does not exclude it, makes it 
less likely and possibly changes the method o 
approach. So I feel that an x-ray is worth the risk 
that it may incur in unexplained gastroduodenal 

bleeding. 

Of course the problem was to control the bleed- 
ing. The patient had bled massively, or at least 
she lost a lot of blood. It came from the gastm- 
duodenal region. We thought that it probably di 
not come from a duodenal ulcer. The bleeding waS 
more massive than that which occurs from hiatus 
hernia; but knowing that massive bleeding °ee a 
sionally does arise from that source, we thought t 1 
that was probably the answer and we treated er 
on that basis. , 

I felt much disturbed about this patient, an 
thought that I had let down both Dr. Donaldson 
and Dr. Allen in not having advised 0 D er f tl0 |j 
There was one thing in the history that I s “ oU 
have paid more attention to. When a patient blee 


1 
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massively as this patient did we have a right on a 
aical basis to assume that the bleeding is coming 
m a large artery. It would be unusual for a diffuse 
xess such as one ordinarily associates with a 
itus hernia to bleed a patient out as promptly as 
is patient did bleed out. That is rather characteris- 
ed bleeding from a large single vessel, such as 
:urs in a posterior duodenal ulcer. Therefore, it 
:med to me, after this patient had got to the point 
icre we could not operate on her, that I had 
lissed the boat,’* in that she probably had a fairly 
live ulceration of a vessel that might have been 
enable to surgical attack. By the time I had con- 
iced myself that that might have been the answer, 
was too late to do anything about it. She was not 
?ood operative risk. If we had operated, and if she 
d nothing that we could get at directly, she 
obably would never have got off the table 
Dr. Bock: 1 think that Dr. TJcKittrick’s reason- 
g is good, but a patient can have massive hemor- 
age and bleed to death from hiatus hernia with 
secondary gastritis. Ordinarily one finds oozing 
blood from this lesion, with repeatedly positive 
ools; the patient usually recovers, even though 
Jthing is done about it. 

Dr. McKittrick: If I had known of patients 
'mg under the circumstances that you describe, 
should probably have felt differently than I did 



Figure 2 Drawing of the Hiatus Hernia in Situ. 

^ ,e law of chance, a rapid depletion must be 
10re frequent from a single vessel than from the 
thing that you are talking about, and some- 
5ST >es one has to gamble on what is likeliest. 


Dr. Bock: I think that you are correct. I* first 
became interested in this problem in 1928, when my 
first case was explored because I could not believe 
that the bleeding was due to hiatus hernia. The 
second case had already been explored by the late 



Figure 3 Drawing of the Interior of the Herniated Portion 
of the Stomach Showing the Large Ulcer mth the Bleeding 
Vessel 


Dr. Daniel F. Jones, who would not believe that the 
bleeding was due to a hiatus hernia, but we later 
proved that such was the case. 

Dr. Castleman: But ordinarily one finds that 
the bleeding has occurred over a long period of timer 
Dr. Bock: Yes; and usually there is a silent his- 
tory. I cannot believe that this patient bled from 
the hiatus hernia. 

Clinical Diagnoses 


Hiatus hernia. 

Gastritis, with massive hemorrhage. 


Dr. Bock’s Diagnoses 

Cirrhosis of liver, with bleeding from esophageal . 
va rices? 

Leiomyoma of stomach: 

Old pulmonary tuberculosis. 


Anatomical Diagnoses 

Diaphragmatic hiatus hernia, with bleeding from 
ulcer of herniated portion of stomach. 
Operation: vaginal hysterectomy and repair, 
recent; right nephrectomy, old. 

Pulmonary tuberculosis, bilateral, inactive. 


•Rock, A V. Dulm. J tt. .»J Bn»k«. P ; -jj 
J KCOoJ.rr ...mi., l.n J 
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Pathological Discussion 

Dr. Castleman: The autopsy showed a definite 
hiatus hernia (Fig. 2). The hernial sac was made up 
only of pleura and peritoneum, there being no 
diaphragmatic muscle in that region. The portion 
of the stomach that was present within the hernia 
contained a shallow ulcer measuring 4 by 3 cm. (Fig. 
3). In its center was an eroded artery, which was 
the source of the bleeding. We were able to follow 
that artery back to the gastric artery, which arose 
from the celiac axis. Microscopic study of the ulcer 
showed that it did not have the fibrinoid base of a 
peptic ulcer, but that it was simply necrosis of the 
mucosa and muscularis mucosa, with a granulation- 
tissue base. Although the portion of the stomach 
■within the hernia was easily reduced at autopsy, it 
must have been partially constricted for some time. 
There was a moderately severe gastritis around the 
ulcer. 

Dr. McKittrick: Do you think that the lesion 
could have been recognized at exploration? 

Dr. Castleman: I believe that the hernia could 
have been reduced at operation, following which you 
certainly would have been able to feel the ulcer and 
probably the pouting bleeding vessel, such as you 
do in dealing with a posterior duodenal ulcer. 


CASE 30172 
Presentation of Case 

A twenty-three-year-old man was admitted to the 
hospital because of rectal bleeding. 

The patient was in excellent health until about 
twenty months before admission, when he had 
severe diarrhea lasting four or five days and con- 
sisting of ten or more stools a day. There was in- 
termittent, crampy, generalized abdominal pain, 
especially on the right. The diarrhea subsided ex- 
cept for two episodes, each lasting for one week and 
occurring three and ten months after the first attack. 
The crampy pain was present before, during and 
after the attacks. Ten months before admission he 
enlisted in the Army, where he underwent basic 
training for two months. He then had another attack 
of crampy, low abdominal pain and diarrhea, for 
which he was hospitalized. With a bland diet the 
diarrhea subsided but the pain persisted. A gastro- 
intestinal series and Graham test were negative. 
A barium enema showed a constricting lesion of the 
right colon. X-ray films of the chest, examination 
of the sputum and gastric washings for tubercle 
bacilli and a tuberculin test were negative. Opera- 
tion was advised, but he requested, and was granted, 
medical discharge. Following discharge his con- 
dition remained the same. One week before ad- 
mission he had a small gush of bright-red blood 
following an otherwise normal bowel movement. He 


i 

had had no chills, fever, nausea, \omiting, night ' 
sweats, loss of appetite or change in weight. No y 
other gastrointestinal or genitourinary symptoms i 
were noted. < 

Physical examination showed a well-developed, 
well-nourished man in no distress. The heart and 
lungs were normal. An abdominal mass was pal- 
pated on the right side by one or two examiners. 1 
There was no tenderness or spasm. 1 

The blood pressure was 110 systolic, 78 diastolic - 
The temperature, pulse and respirations ivere 
normal. i 

Examination of the blood showed a red-cell count i 
of 5,760,000, with 86 per cent hemoglobin. The 
white-cell count was 12,500. The urine was normal. •! 

i 

i 

1 



I 

Figure 1. Roentgenogram following PosttvaeuaMn Bw vr , 
Enema. 

r 

A blood Hinton test was negative. The stools « ere ^ 
dark brown, with a ++-)-+ guaiac test. The non , 
protein nitrogen was 27.5 mg. per 100 cc., 1 ® 
protein 6.9 gm. per 100 cc., and the chloride - j 
milliequiv. per liter. A proctoscopic examination , 
showed a normal rectum. . , , 

A plain film of the abdomen revealed gas in ^ 
ascending and transverse colon and a small 301011 
of gas and feces in the descending colon, but nog j 
in the rectum. An intravenous pyelogramw as n^ ji, 
tive. A barium enema showed ready filling 0 ] 

descending and transverse colon up to the hep ^ ^ 
flexure, at which point the bowel was markedly 0 „ 

rowed for 10 cm. (Fig. 1). Proximal to this, 
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cecum did not fill easily. The wall was irregular, 
but without any change in the mucosal pattern 
except for shelf formation and small ulcerations. 
The chest films were negative. A Miller-Abbott 
tube was passed into the small intestine. 

On the tenth hospital day an operation was 
performed. 

Difi erential Diagnosis 

Dr. Charles G. Mixter: I think that, at once, 
one comes to the conclusion from the history of 
crampy, generalized, abdominal pain, the change in 
his bowel function, the blood by rectum, and the 
presence of a probable mass in the right side of the 
abdomen, as well as the x-ray findings, that we are 
dealing with a gastrointestinal lesion probably of the 
large intestine, but possibly of the small intestine. 
May we see the x-ray films? 

Dr. Lutrence L. Robbins: This is the lesion, 
approximately 8 cm. in length, in the ascending colon 
extending nearly to the hepatic flexure. The lumen 
appears to be narrowed to about 2 or 3 mm. in 
diameter — perhaps 5 mm. at its widest portion. 

1 do not believe that one can be absolutely sure of 
ulceration, but certainly the possibility is suggested. 
One thing that does appear to me more significant 
than is expressed in the report is that the margins 
are not typically “shelf-like” and seem to change 
tne least bit in the various films. There is absence 
°Xthe normal mucosal pattern. The chest is 

negative. 

Dr. Mixter: That does not' correspond with the 
nsua) spool-like type that one would associate with 
tancer of an obstructive nature. 

Dr, Robbins: Not typically. 

Dr, Mixter: From these findings we can rule 
°ut the other systems, and limit our consideration 
10 the intestinal tract. 

■' s I read this over, there came to mind, of 
; C0 . Urs e. the different lesions that I associate readily 
I T l ^ rce the factors here — namely, the prob- 
i a b!e mass, the presence of blood, substantiated by 
. °ne episode of bright-red bleeding and the -f + 4*4- 
) Suaiac test, and the x-ray findings. I can remember 
\ l ea j’ s as an intern here, when Dr. Maurice 
, 'chardson would see a case with an obscure diag- 
i nos ' s > he would always say, “Well, I wdll take the 
1 a PPcndix against the field.” One ahvays does have 
' o consider the possibility of chronic appendiceal 
\ a f 5 L CSSj ^ut ^ think we can rule it out on account 
tli i ^ ur *tion of the story, the lack of emaciation, 
! ,y ac k of fever and the lack of the typical onset 

\ diarV^ aUackj P er ^ a P s the P resence of 

\ , Actinomycosis perhaps would come to mind from 
j . e Presence of a mass, but again, if the story is as 
° n ? as the protocol tells us, one would expect the 
] to have a 'frank abscess by this. time, 

urtherrnore, in my experience, blood is not 


a feature in dealing with actinomycosis of the 
cecum. 

Sarcomatous lesions, of course, arc more frequent 
in the small than in the large bowel, and the pressure 
defect is lateral in type, not the annular type that 
these x-ray films suggest. The patient could have 
had bleeding from ulceration, but he was in good 
physical condition, had a surprisingly good red-cell 
count, and his white-cell count was only slightly 
elevated. 1 think that wc can rule out sarcomatous 
lesions, particularly the lymphoblastic group. 

Occasionally one sees a rare case of simple ulcera- 
tion of the colon. We have had two or three such 
cases in our clinic at the Beth Israel Hospital. They 
are generally seen in the older age group, patients 
who are around fifty or more, and are characterized 
by bleeding, and by the presence of an ulcer, gener- 
ally of good size, picked up by x-ray examination. 
What the etiology is, I do not know. We have not 
seen them in the perforated stage. Here we find 
a definitely long, tubular, constricting lesion, so we 
can rule out simple ulceration of the colon. 

Diverticulitis, of course, will cause a constriction 
and a mass. Diverticulitis is a disease of the old-age 
group. It is usually, however, not characterized 
by bleeding. It is almost invariably multiple, and 
it is much more prone to involve the left colon than 
the right. The chances are, from all these facts, 
that we can discard that as a possibility. 

Ileocecal tuberculosis is a possibility. Here, in 
the East, where the majority of milk is pasteurized,^ 
the surgical tuberculous lesions of childhood are 
rare. They have disappeared remarkably in the 
last thirty years or so. Another large entity that 
was frequently placed in the group of ileocecal tuber- 
culosis has been removed from that category by .the 
recognition of regional enteritis, or terminal ileitis. 
Ileocecal tuberculosis, however, unquestionably 
occurs. Sometimes tubercle bacilli can be picked 
up in the stools. In the last case that I personally 
encountered, there was marked involvement of the 
appendix, which resembled a good-sized yellow 
banana. That patient had tubercle bacilli that were 
readily identified in the stool. Usually, of course, 
there are accompanying signs evidence of cal- 
careous nodes elsewhere in the abdomen or signs in 
the chest. It is frequently accompanied by quite 
severe bleeding and usually by tenesmus. This man 
was in good physical condition and had no anemia, 
and I should say that his general condition did not 
fit the picture of ileocecal tuberculosis. 

The patient was twenty-three years old, and be- 
cause of that, at first glance, one rules out cancer 
of the ascending colon. Of course that docs not 
always hold. We have had four or five cases of in- 
testinal neoplasm in the twenty-year-old group. ( nc 
boy that we had a couple of years ago came in with 
a mass and had a distinct family history- of car- 
cinoma, and his father had died less than five years 
before of carcinoma of the rectum. He had car- 
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NEW HAMPSHIRE MEDICAL SOCIETY 

DEATH 

COBURN — Clarence 0. Coburn, M.D., of Candia, 
died March 30. He was in his sixty-second year. 

Dr. Coburn, son of William P. and Sarah (Hubbard) 
Coburn, was born in Manchester and graduated from Tufts 
College Medical School in 1906. He was vice-president of 
the Manchester Rotary Club, a. trustee for several years of 
the Currier Gallery of Arts, president of the Medical Staff at 
the Elliott Hospital and a member of the Manchester, 
Hillsborough County and New Hampshire medical societies. 
He served as president of the New Hampshire Medical 
Society in 1939. 

He is survived by his widow, two daughters, one son, four 
brothers and one sister. 


NOTICES 

JOSEPH H. PRATT 
DIAGNOSTIC HOSPITAL 

Bennet Street, Boston 
Lecture Hall, 9-10 a.m. 

Medical Conference Program 
Wednesday^ May 3 — Harmful Effects of Recumbency in the 
Treatment of Heart Failure. Dr. Samuel Levine. 

Friday, May 5 — Errors in Cardiovascular Diagnosis. Dr. 
Paul D. White. 

Wednesday, May 10 — Electric Shock Treatment. Dr. 
Abraham Myerson. 

Friday, May 12 — The Value'of Nephrostomy. Dr. Roger 
Graves. 

Wednesday, May 17 — Some Clinical Aspects of Coccidioido- 
mycosis. Dr. Norman Culiner. 

Friday, May 19 — Diagnosis of Pancreatic Disease. Dr, 
Joseph H. Pratt. 

Wednesday, May 24 — Prefrontal Lobectomy Indications 
and Results. Dr. Kurt Goldstein. 

Friday, May 26 — Clinicopathological Conference. Drs. 
David Ayman and H. E. MacMahon. 

On Tuesday and Thursday mornings Dr. S. J. Thann- 
hauser will give medical clinics on hospital cases. 

On Monday mornings clinics will be given by Dr. Samuel 
Proger. On Saturday mornings clinics will be given by Dr. 
William Dameshek. 


BOSTON CITY HOSPITAL ALUMNI 
ASSOCIATION 

There will be a clinical meeting of the Boston City Hospital 
Alumni Association on Saturday, May 6, in the Cheever 
Amphitheater, Dowling Building. 

Program 

Sternal Puncture Therapy. Dr. Henry Baker. 

Treatment of Hydrocephalus in Cephalic Presentation 
(with motion pictures). Dr. Arthur J. Gorma. 
Fluoroscopic Method of Nailing Hips and the Results 
(with motion pictures). Dr. Newton C. Browder. 
Prevention and Treatment of Pulmonary Embolism (with 
' lantern slides). Dr. Everett E. O’Neil. 

Penicillin. Dr. Chester S. Keefer. 1 

Luncheon for the alumni, as guests of the trustees, will fce 
held in the House Officers’ Dining Room at 12:30 o’clock. 


WASHINGTONIAN HOSPITAL 

i 

Air. Reuben L. Lurie, chairman of the Parole Board 
Massachusetts Department of Correction, will give the final 
lecture in the scries on alcoholism, being held under the 
cosponsorship of the Washingtonian Hospital and the Com- 
mittee on Alcoholism of the Boston Council of Social Agencies 
on Friday evening, May 12, at 7:30, at Zero Marlborough 
Street, Boston. His topic will be “Alcoholism, Criminology 
and Parole.” Mr. Elwood LI. Hettrick, dean of the Boston 
University Law School and a member of the Board of Direc- 
tors of the hospital will preside. 


NEW ENGLAND HOSPITAL : 

FOR WOMEN AND CHILDREN 

The monthly clinical conference and meeting of the staff 
of the New England Hospital for Women and Children will 
be held on Thursday, May 4, in the classroom of the Nurses’ 
Residence at 7:15 p.m. Dr. Susannah Friedman will present 
and discuss the following two cases from the Urological 
Department: “Multiple Bilateral Renal and'Ureteral Calculi , 
and Their Removal” and “Bladder Papillomas — Late * 
Complications.” j 


SOCIETY MEETINGS AND CONFERENCES j 

Calendar of Boston District for the Week Beginmk ^ 
Thursday, May 4 J 


Thursday, May 4 O 

*9.00-10:00 a.m. Medical^ clinic. Dr S. J. Thannhauser. Joseph H, i 
Pratt Diagnostic Hospital. -j 

7:15 p.m. Nciv England Hospital for Women and Children. Month- I 
ly clinical conference and meeting of the staff. t 

Friday, May 5 i 

*9.00-10 00 a.m. Errors in Cardiovascular Diagnosis. Dr. Paul D. * 
White. Joseph H. Pratt Diagnostic Hospital. ( 

*12.00 m. Massachusetts Central Health Council. The Pioneer, | 
Y. \V. C. A., 140 Clarendon Street, Boston. j 

Saturday, May 6 

*9:00-10.00 a.m. Medical dime. Dr. William Dameshek Joseph | 
H. Pratt Diagnostic Hospital. } 

12:30 p.m. Boston City Hospital Alumni Association. Cheever \| 
Amphitheater, Dowling Building. * j 

*10.00-11:30 a m. Medical staff rounds. Peter Bent Brigham Hos* , 
pital. ~ 

M on day, Max 8 t 

*9 00-10.00 am. . Medical clinic. Dr. Samuel Proger. Joseph H 
Pratt Diagnostic Hospital. 

*12:15-1:15 p.m. Clinicopathological conference. Peter Bent Brighin 
Hospital 

i 

Tuesday, May 9 

*9 00-10.00 a m. Medical clinic. Dr. S. J. Thannhauicr. Jostpli H. 

Pratt Diagnostic Hospital. * , 

*12 15-1*1 S n.rn. Clinicoroentgcnological conference. Peter Beet 
Brigham Hospital. ■ 

Widnlsdax, May 10 

*9 00-10.00 a m. Electric Shock Treatment. Dr. Abraham 

Joseph H. Pratt Diagnostic Hospital. New England Oto-L . 
gological Society. Spring meeting. Massachusetts Lye anu j 
Infirmary. 

*12:00 m. Clinicopathological conference. Children’s Hospital. .. 


*Open to the medical profession. 


April 29. Long Island College of Medicine. Page ix, issue of March 3 
May 3-26. Joseph H. Pratt Diagnostic Hospital. Medical Con erec 
program. Notice elsewhere on this page. . j 

May 8-14. War Conference on Industrial Medicine, Hyg |C,,e 
Nursing. Page x, issue of March 23. 


of Industrial Accident* *^£ 


May 11. Problems of the Department oi mausinai , 

Emma S. Tousant. Pentucket Association of Physicians. 
Haverhill. , 

May 12. Washingtonian Hospital. Lecture on Alcoholism, 
elsewhere on this page. . * - 

May. 23 and 24 Massachusetts Medical Society. Annual m 
Hotel Statler, Boston. p f J( 

Juki 7-13. American Board of Obstetric* and Gynccolog}- 
issue of March 23. ,^ c c [ t 

June 8—10. American Board of Internal Medicine.. I age 
April 20. ^ CJ£ . 

June 12-16. American Medical Association. Page 798, * sswc 0 1 
her 18. . 


June 12-16. American Physicians* Art Association. Pag 6 *> 1 
March 2. , . 

October 3-5. American Public Health Association. Pas c lX ’ 
March 30. 




District Medical Societies 
Suffolk 

May 4. Censors’ Meeting. Page xii», issue.of February 10* 

Worcester 

May 10. Annual meeting. 


Journal of Medicine 

* Copyright, 1944, by the M**t*ebuietti Medical Society 


Volume 230 


MAT 4, 1944 


Number 18 


ALLOXAN DIABETES WITH DIABETIC COMPLICATIONS* 


C. Cabell Bailey, M.D.,f Orville T. Baxley, and Rachel S. Leech, A.B.§ 


BOSTON 


T HE production of fatal hypoglyce mia^in rabbits 
by the intravenous administration of alloxan* 
(the ureide of mesoxalic acid) was described in 1937 
by Jacobs. 1 Grossly, the organs of these rabbits ap- 
peared normal. No histologic studies were described 
In 1943, Dunn, Sheehan and McLetchie 2 ' 3 made 
similar 'physiologic observations and, in addition, 
pointed out that there was coincident selective 
necrosis of the islets of Langerhans without injury 
* the acinar tissue of the pancreas. Bailey and 
Bailey 4 confirmed both the physiologic and the 
histologic findings of Jacobs and of Dunn, Sheehan 
and McLetchie. They further found with rabbits 
diat if death in hypoglycemia is prevented by the 
administration of intravenous dextrose, permanent 
diabetes mellitus develops within twenty-four hours. 
Brunschwig, Allen, Goldner and Gomori 6 demon- 
strated transitory hyperglycemia after the intra- 
venous administration of alloxan in rabbits and 
produced sustained hyperglycemia in 5 dogs. Later 
v»oldner and Gomori 8 described in detail the pro- 
duction of alloxan diabetes in dogs. They also in- 
jected alloxan into 3 human patients with car- 
cinomatosis, One of the carcinomas arose in the 
jslets of Langerhans. They found no change either 
in the blood-sugar levels or in the clinical condition 
° ai ?^ 1 patients. In later papers, Dunn, Kirk- 
patrick, McLetchie and Telfer 7 and Dunn and Mc- 
ctchic 8 discussed their experiments on rabbits in 
trail and recorded the production of sustained 
Jpcrglyccmia in 5 of 8 albino rats injected with 
a oxan. A more complete summary of the literature 
a Ppears in the recent progress article by Joslin, 9 
W ’' c Jb however, does not include a paper by Hard 
a ? p a rr l ° who report the effect on rabbits of doses 
0 auoxan of various sizes. 

Clime, Elliott P Joihn. MD. medical 
PatholoL ji Logland Dcicoaeit Hospital, and from the Department of 
Wk ' IUrv * rd Medical School 

^* ew England Deaconess Hospital 
ip, c ** ,e in pathology. Harvard Medical School 
England Deaconess Hospital 


lv\i }5o, * Q 1 
0l!d ‘ 

pptriraents ... 
Vft «paay h 


The purpose of this paper is to describe the occur- 
rence of diabetic cataracts in rabbits made per- 
manently diabetic by the use of alloxan, to discuss 
the effect of repeated small doses of alloxan in rab- 
bits, as well as the lesions in the islets of Langerhans 
of rabbits immediately after the production of al- 
loxan diabetes, and to describe a simple method for 
the production of alloxan diabetes in the rat, with 
the development of cataracts in two animals and 
of diabetic coma in another. 

Diabetic Cataracts in Rabbits 

Cataracts developed in 5 rabbits made diabetic 
by the intravenous administration of 200 mg. of 
alloxan per kilogram of body weight, as previously 
recorded. 4 In each the cataract developed between 
four and six weeks after the diabetes was induced. 
All the rabbits had severe diabetes and were kept 
alive and in good condition from two and a half 
to five and a half months with the injection of l?4 
to 8 units of insulin daily. 

The development of the cataracts has been fol- 
lowed by Dr. William Beetbam, who reports that 
lens opacities are easily seen with oblique illumina- 
tion and the ophthalmoscope. These changes are 
chiefly subcapsular, and are now more advanced 
in the posterior cortex, where they seem to appear 
earlier than in the anterior cortex. There is no 
definite arrangement of the opacities, although a 
rosette-shaped design in the posterior cortex has 
been noted in several animals and in some others 
the opacities are nearer the lens equator, forming a 
ring, with the pole of the lens relatively clear. 
Marked vacuole formation and irregular water clefts 
are seen with the ophthalmoscope. The slit-lamp 
(magnification 40x) also shows diffuse cloudiness 
of the cortical layers and, in a few rabbits, many 
highly refractile and iridescent crystals resembling 
the cholesterin crystals seen in human lenses were 
observed. The changes may progress rapidly, the 
fundus oculi being visible at one examination and 
invisible three weeks later. In the rabbit having 
diabetesi-for the longest period, five months ?il thc 
l r 
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cataracts have reached sufficient density to prevent 
visualization of the details of the fundus. 

Effect of Repeated Small Doses of Alloxan 
in Rabbits 

Complete histologic studies made on several 
alloxan-diabetic rabbits revealed that the tissue 
changes related to the administration of alloxan 
were confined to necrosis of the islets of Langerhans, 
mild tubular degeneration of the kidneys and slight 
fatty metamorphosis of the liver. There were no 
morphologic changes in any of the endocrine glands 
other than in the islets of Langerhans. The his- 
tologic findings in alloxan diabetes offer further 
direct evidence that lesions of the islets of Langer- 
hans are sufficient to produce the physiologic changes 
of diabetes mellitus. Thus, an experimental method 
is now available for the production of pancreatic 
diabetes without loss of the external secretion of the 
pancreas. 

It seemed important to investigate the effects of 
repeated small injections of alloxan, to see whether 
these would have a cumulative effect and, if so, 
whether a permanent or a transient diabetes would 
result. To test these possibilities, 8 rabbits were 
given small repeated intravenous injections of 
alloxan. 

Three rabbits were given 20 mg. of alloxan per 
kilogram of body weight intravenously three times 
a week for two months, and their blood sugars, 
twenty-four-hour urine samples and general con- 
dition were carefully followed. None developed 
hyperglycemia, glycosuria or any sign of diabetes. 

Another 3 rabbits were given 40 mg. of alloxan 
per kilogram in repeated intravenous injections. 
Two of these had daily injections and developed 
diabetes after the seventh and thirteenth injections 
respectively. After two blood-sugar levels over 200 
mg. per 100 cc. had been obtained, with concomi- 
tant glycosuria, both rabbits were sacrificed for 
pathological study. In the pancreases, there were 
striking changes in the islets of Langerhans. The 
cells of each islet showed a variety of lesions. Some 
cells, especially those at the periphery of the islets, 
appeared essentially normal. In other cells, the 
nuclei were well preserved, as was the ground sub- 
stance of the cytoplasm, but the granules were not 
present. Numerous cells presented a clear-cut pic- 
ture of hydropic degeneration, which has been 
shown to be a reversible change. 11-15 Among the 
cells with hydropic degeneration there were occa- 
sional ones with large, clear vacuoles but with the 
nuclei staining in a homogeneous manner and with- 
out chromatic pattern. This appears to be an 
irreversible change because of the nuclear damage. 
Mitoses were seen in several islet cells, but in no 
case was there more than, one mitosis in an islet 
(Fig. 1). This complex picture of normal cells, 
slightly injured cells, cells with hydropic degenera- 
tion, irreversibly damaged cells and a mitosis in a 


single islet is not clearly duplicated in any other 
form of experimental diabetes or in human patients. 
It seems best interpreted as a complex response to an 
injurious agent, with some cells capable of survival 
if the agent is removed, whereas others are dead and 
are being replaced by mitotic division of surviving 
islet cells. 

In the third rabbit receiving 40 mg. of alloxan per 
kilogram three times a week, diabetes appeared after 
the tenth injection, with the blood-sugar level 
reaching 332 mg. On cessation of the injections, the 
diabetes seemed to disappear. Subsequent and care- 
ful observation over two and a half months, how- 
ever, shows that mild diabetes persists, with occa- 
sional blood-sugar levels as high as 228 mg. 

The seventh rabbit received successive doses of 
alloxan amounting to 20, 40, 60 and 60 mg. per kilo- 
gram, with two-day intervals between the first three 
injections and a ten-day interval between the third 
and fourth. Following the last injection, permanent 
severe diabetes appeared, with the blood-sugar level 
reaching 490 mg. and with 6.4 per cent glycosuria. 
This rabbit has remained diabetic for five and a 
half months and still requires 2Yi units of crystalline 
insulin daily. 

The eighth rabbit received 20 mg. of j.lloxan per 
kilogram three times a week for seventj -one days. 
After the fourth injection, hyperglycemia appeared 
for one day, with blood-sugar levels of 272 and 300 
mg. Despite continued injections, the diabetes had 
disappeared by the next day and did not recur dur- 
ing the next two and a half months of careful 
observation. This transitory diabetes has not ap- 
peared in another animal, although in one, reported 
above, the diabetes became much milder after the 
injections were discontinued: 

It appears that repeated doses of 20 mg. per kilo- 
gram were not sufficient for the production of dia- 
betes. This was the case even though the total 
amount of alloxan injected was extremely large, 
one rabbit receiving a tota^pf 580 mg per kilogram- 
Doses of 40 mg. per kiloriam. v u > other hand, 
regularly produced diabetl's in .m - .abbits in which 
they were tried. In these animals, a single dose had 
no effect, as shown by repeated determinations o 
the blood-sugar level on the day of injection, jn 
those rabbits that developed diabetes, however, the 
morning blood-sugar level tended to rise a little each 
day until diabetes finally appeared. r 

These results suggest a cumulative effect o 
alloxan, and further indicate that repeated doses o 
40 mg. per kilogram or larger are necessary to P 10- , 
duce sufficient accumulation to influence fhe is et5 
of Langerhans. The hydropic degeneration foM. 
immediately after the development of diabetes 
suggests that, as pointed out by Allen, 13 Lukens an 
Dohan, 14 and Copp and Barclay, 16 who studied ot 
animals in experimental diabetes produced by_P ar r 
dal depancreatectomy or by crude anterior-pAu'^O 
extracts, the injury in these particular cells 1 
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* reversible rather than permanent. Such changes have 
been reported in early cases of human diabetes. 1 6-1 8 

J * Alloxan Diabetes in Rats 

The effects of alloxan on rats have recently been 
studied. Fifteen rats were made diabetic in this way. 

> ^YThe intra peritoneal and intravenous routes of 
administration di d not prove satisfactory. O f 6jats 
j injected intraperitoneally with from 200 to 400 mg. 


Diabetic cataracts developed in 2 rats made dia- ■ 
betic with alloxan and kept alive for four months. 
In one of these, cataracts have completely obstructed 
all vision. 

Diabetic acidosis developed in 1 rat. This animal, 
which weighed 149 gm., rec eived 200 m g,_of alloxan 
per kilogram subcutaneously... Forty-eight hours 
later, marked polyuria and polydipsia were apparent 
and the blood-sugar level was .820 mg. „ The rat 




Figure 1 . An Island of Longer hans from the Pancreas of a Diabetic Rabbit. 

This rabbit had been given seven intravenous injections of alloxan, each of 40 mg. -per 
rtlogru.n of > Ay weight. Some of the cells are essentially normal ; many show hydropic 
.*\ion, a few are dead; and one is in mitosis. ( Camera lucida drawing at a 

•’*' ?* on hoo ■*•) 


S! a tt°xan'per kilogram, only 1 developed diabetes, appeared sick. On the third day, acetone appeared 
* . e ^d wi th extensive live r necr oses, a ncL2 .jre- in the urine and the animal lay on its side, apparently 

i, j^ ,ne d a live fid well. Subcutaneous Nembutal moribund^ It received 0.2. units of -insulin,-*- which 
j ’as necessary^oaTTevlaie the pain, which lasted for was repeated in twojiours. Marked improvement 
, several hours after this injection. At autopsy, con- superveRfcd aruTTy the fifth day .the animal ap- 
f/j 1 ® ra hle inflammatory reaction was found on the peared alert a nd well on a m ain tena nce_d Qse_of J). 5 
^Pcntoneum. p our rats were injected intravenously un it s_of- c rjFsTaTl i rie ri ns u ! i ri ^daff y • _ _ Ob s c rva ti o n s on 
rt ♦ ^ to 300 mg. of alloxan per kilogram. All died diabetic acidosis induced by alloxan in rabbits have 

^ two days. already been reported from this laboratory.* 

subcutaneous route of administration was One rat also developed diabetic coma, which is a 
^ 3 Oft m 26 rals > with dosages varying from 100 to further indication that the diabetes induced by 
? di , m £* P er kilogram. Fourteen of these developed alloxan in rats is severer than that produced by 
'll 4 died, and 8 have continued alive and pancreatectomy. This animal received 200 mg. of 
^ _. C ‘ Two hundred milligrams of alloxan per kilo- alloxan per kilogram subcutaneously. By the third 
*f 0vcd t0 be thc most feasible dose, since 12 day, polydipsia and polyuria were evident. On the 
c tats receiving this dose developed diabetes, fourth day the blood-sugar level was 720 mg., aceto- 
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nuria was marked, and the rat developed typical 
diabetic coma with extreme polydipsia, dry tongue, 
ICussmaul respiration and drowsiness, leading even- 
tually to unconsciousness and death that evening. 

The histologic findings in this case were of con- 
siderable interest. In the pancreas, the islets of 
Langerhans were destroyed. Except for one islet, 
there were no traces of islet cells of any type, and 
the original sites of the islets could be found only 
after search. The acini were essentially normal in 
appearance. In contrast to the findings in rabbits, 
but in conformity with those in other rats, there was 
a diffuse infiltration of the interstitial tissue with 
mononuclear cells and polymorphonuclear leuko- 
cytes. These were scattered uniformly throughout 
the stroma of the pancreas; no concentration was 
found about the ducts or in the sites formerly oc- 
cupied by the islets of Langerhans. In the liver there 
was congestion of the sinusoids of the central por- 
tions of lobules. No necroses were present. Many 
of the liver-cord cells contained small fat droplets. 
One adrenal gland contained a small area of necrosis 
in the cortex, with infiltration by polymorphonuclear 
leukocytes. Similar lesions have been encountered 
in control rats, for which reason this finding is not 
regarded as significant. The other adrenal gland 
was normal. There _was_ conspicuous _.tnbulax_ de- 
generation in th e" k idney. The proximal convoluted 
tubules were swollen, and small vacuoles were 
present in the_basal portions of ma ny cel ls. The 
epithelium of the 'distal convoluted tubules was 
shrunkenjn. some-places. These tubules and also the 
collecting' tubules contained eosinophilic material, 

, which_ appe ared granular. No changes were "noted In 
the interstitial tissue," and no polymorphonuclear 
leukocytes were seen. The blood vessels of the 
kidney, as well as those of other organs, were 
normal. The degree of renal damage "was far 
greater than that in any of the rabbits examined. 
Study of other organs failed to reveal any 
, deviations from the normal. All 6 rats studied 
histologically showed selective necrosis of the 
islets of Langerhans. Unlike the rabbits, how- 
ever, the 5 rats that received the drug intraperi- 
toneally or intravenously showed extensive necrosis 
of the liver and extremely severe lesions of the kid- 
ney, predominantly tubular in type. The rat de- 
scribed above that received alloxan subcutaneously 
and developed diabetic coma did not have liver 
necrosis. 

It thus appears that diabetes may be produced 
by alloxan in rabbits with only slight injury to organs 
other than the islets of Langerhans. In rats, diabetes 
may be produced but with 'considerably greater in- 


jury to other organs. When an appropriate dose j 
is administered by the subcutaneous route, however, | 
the changes in the majority of cases are not so severe ! 
as to cause death. ) 


Summary 


j 

Bilateral diabetic cataracts developed in four to 
six weeks in rabbits made diabetic with alloxan. ! 

The production of alloxan diabetes in rabbits de- ; 
pends on the dosage. Repeated injections of 20 rag. 
per kilogram were not sufficient to produce diabetes. v 
Forty-milligram doses produced diabetes within '■ 
two weeks in 2 rabbits, suggesting a cumulative ; 
effect' of alloxan with the larger dose. 

Histologic studies of the pancreas in 2 rabbits im- : 
mediately after the production of diabetes by the : 
repeated injection of 40 mg. of alloxan per kilogram . 
revealed that some cells of the islets of Langerhans - 
showed hydropic degeneration, others showed ir- 
reversible changes, and some were essentially normal, ; 
whereas occasional cells were in the process of mitotic : 
division. The pancreatic acini were normal. / 

In rats, the subcutaneous administration of 20(5 \ 
mg. of alloxan per kilogram is feasible for producing ‘ 
diabetes. • 

The occurrence of cataracts and of diabetic : 
acidosis and coma in the rat is reported. ' 

Mrs. Leech and Miss Hazel Hunt supervised the chemical j 
analyses made in this study. They and Miss Barbara Jacob> 
gave valuable technical assistance. 1 
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INFECTIONS ASSOCIATED WITH AN EPIDEMIC OF PRIMARY 
INTERSTITIAL PNEUMONIA* 

Cutting B. Favour, M.D.f 

» BOSTON 


I N 1935, Bowen 1 reported the occurrence of pneu- 
monitis in 5 to 25 per cent of cases of so-called 
“flu” in which routine roentgenograms of the chest 
were taken. Since that report, clinical attention has 
been focused particularly on cases of respiratory 
infection with roentgenologic evidence of primary 
interstitial pneumonia; little information has been 
accumulated regarding the minor related respiratory 
infections. In 1940, however, Reimann and Ha- 
vens 5 reopened the latter phase of the subject with 
the report of an epidemic in which 88 per cent of the 
patients were ill with nasopharyngolaryngitis, 6 per 
cent had in addition tracheobronchitis and 6 per 
cent had tracheobronchopneumonia. Dyer and his 
co-workers 3 did not find so great an association of 
minor illness w’ith an outbreak of Q fever. Dingle 
and others 4 observed a large number of cases of 
minor respiratory infections that occurred at the 
same time as an outbreak of primary interstitial 
pneumonia at Camp Clairborne, Louisiana, but 
could find no direct epidemiologic relation between 
the two groups of cases. Iverson, 6 reporting an epi- 
demic in a boys’ camp, stated that 60 to 80 per cent 
of approximately 100 persons had respiratory symp- 
toms, 35 per cent were confined to bed with a severe 
f°ugh and only 6 per cent suffered from primary 
interstitial pneumonia. 

From June, 1942, to February, 1943, inclusive, an 
•ntramural epidemic of atypical pneumonia and 
related respiratory illness occurred among the per- 
ronnel, numbering approximately 300, of the Peter 
“ent Brigham Hospital. This a^orded an excellent 
°Pportunity to study the relation between common 
u Pper respiratory infections and the current form of 
typical pneumonia. A description of this epidemic 
a ^d an analysis of its salient features follow. 


Clinical Data 
Local Epidemic 

On June 13, 1942, Dr. A, developed cough, malaise 
and lever ranging up to 104°F. On June 14, a roent- 
Sinogram of the chest showed an extensive pneu- 
monia. Instead of going to bed, he remained ambu- 
at°ry j n order to attend examinations that took 
Place on June 15, 16 and 17. Tor the next three 
"ecks he was desperately sick. Violent nonproduc- 
V'® . paroxysms of coughing, cyanosis, periodic 
chrium and bilateral pulmonary mottling (similar 

a.?,' * Medial Clinic, Peter Beni Brigham Hospital and th* Depart- 
* * Medicine, Htrvard Medical School 
**■ * drc»pV*«» T , m *dicioc r Harvard Medical School, junior «»toci*te «« 
c,r * Peter Bent Brigham Hospital 


to that of terminal miliary tuberculosis) as show’n by 
x-ray' examination characterized his illness. Recov- 
ery W'as delayed for three months. 

Between examinations Dr. At talked outdoors to 
Drs. Bj, B. and B*, with whom he also rode about in 
a car. He spent his evenings and nights at home 
during this period, thus exposing his wife, B«. Bj re- 
turned to the Brigham Surgical Service, where he 
wmrked until admitted as a patient on July 4, seven- 
teen days following his first exposure to Aj, with a 
severe atypical pneumonia. B* returned to the 
Massachusetts General Hospital Surgical Service, 
where he too worked until hospitalized on July 4, 
seventeen days following his first exposure to Aj, 
with an even more persistent atypical pneumonia. 
Bj left for a new position on the medical service of 
another hospital, where he developed a less acute but 
equally persistent atypical pneumonia on July 5, 
eighteen day's following his first exposure to A*. 
Also on July 5, B«, eighteen days following her first 
exposure to A:, developed severe atypical pneumonia 
(Table 1). 

Bi, W'ho came to the Peter Bent Brigham Hospital, 
developed his illness in two stages: a prodromal 
period of five day's marked by chilly sensations, low- 
Table 1. Incubation Periods in First Local Epidemic. 


IttCUBATlOH Pe*IOI> 
Jays 
IS 17 
IS 17 
16-18 
13 18 


grade fever, muscle aches and a slight, dry cough; 
and an acute stage of ten day's characterized by high 
fever (103 to 104°F.), a paroxysmal dry cough, cya- 
nosis, scattered bronchiolar rales and, as shown by 
roentgenographic examination, a diffuse mottling of 
the left lower lobe. 

Three student nurses (Ci, Cj and C») and 1 grad- 
uate nurse (C«) who worked with B, during his pro- 
dromal period became ill, as shown in Table 2. In 
contrast to C„ C, and C s , whose oral temperatures 
did not rise above 100°F., C 4 had fever up to 102 1 
the classic cough of atypical pneumonia and in- 
creased hilar markings on the left side as shown b>' 
x-ray. Two of the nurses (Ci and C*) had gastro- 
intestinal upsets. . - 

During the acute stage, B» was carefully isolated 
in a single room on a third-floor ward.} T hree stu- 


Single third Sour room* .n font building* and tingle room* onjhyWfM* 
prt>r«r *cre u«ed t o* individual !»o!*tioo _t 
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dent nurses (Cs, C6 and C7) who took care of him be- - 
came ill, as shown in Table 3. 

The gastrointestinal upsets in the two pairs of 
contacts, Ci and C2 and Cs and Cs, were unusual in 
that they did not occur in each pair on the same day, 
were accompanied by tracheobronchitis or prostra- 
tion out of proportion to the disturbance in the fluid 
balance and did not yield enteric pathogens in the 
cultures of the stools. 

The sick nurses were isolated in their rooms in the 
nurses’ home and the single rooms of a previously 


A complete list of the hospital personnel who were j 
exposed to him is given in Table 4. Of 10 direct con- • 
tacts, 7 became sick after a delay of one to fourteen • 
days. The illnesses included 2 cases of pneumonia, j 
3 of tracheobronchitis and 2 of so-called “colds.” \ 
The probable incubation period was seven to fourteen 
days. , L 

X„ a houseofflcer who developed atypical pneu- ( 
monia, was isolated on a third-floor single-room i 
ward. A strict isolation technic was observed, with ' 

the use of masks, gowns and scrubbing. Contacts ; 

1 


Table 2. Contacts of B, During Prodromal Period. * 





Incubation 


Duration or 

Subject 

Position 

Contact 

Period 

Illness 

Illness 



days 


days 

Ct 

Student nurse 

Close 

6-1! 

Gastrointestinal upset with 



moderate tracheob ronchitis 

\ 1 

Cz 

Student nurse 

Close 

10-17 

Gastrointestinal upset with 



moderate tracheobronchitis 

2 

Cs 

Student nurse 

Moderately close 

10-16 

Tracheobronchitis with fuzzy hili 
and backache 

14 

C« 

Graduate nurse 

Close 

7-13 

Slight pneumonia 

7 




Table 3. Contacts of B , During Acute Illness. 


Subject 

Position 

Degree of 
Contact 

Incubation 

Period 

Illness 

Duration or 
Illness 

Cs 

Student nurse 

Moderately close 

days 

1-11 

Gastrointestinal upset with fatigue 

days 

1 

Cs 

Student nurse 

Moderately close 

1-14 

Gastrointestinal upset with fatigue 

2 

Ct 

Student nurse 

Slight 

6-12 

Tracheobronchitis 

3 


Table 4. Contacts of IF, During Acute Illness. 


Subject 

Position 

Degree of 
Contact 

Incubation 

Period 

Illness 

Duration or 
Illness 

X, 

Visiting physician 

Close 

days 

None 

days 

Xz 

Houseofflcer 

Close 

1-12 

Acute tracheobronchitis 

13 

Xs 

Houseofflcer 

Close 

1-12 

Atypical pneumonia 

7 

Xs 

Head nurse 

Minimal 

1-9 

Slight tracheobronchitis 

1 

Xs 

Student nurse 

Moderately close 


None 


Xs 

Student nurse 

Moderately close 

1-9 

Head cold 

2 

X7 

Graduate nurse 

Moderately close 

1-14 

Severe cold « 

2 

Xo 

Student nurse 

Moderately close 

? 

Tracheobronchitis with backache 

? 

Xs 

Student nurse 

Moderately close 

1-13 

Atypical pneumonia 

6 

X,o 

Kitchen maid 

Indirect 

7-20 

Tracheobronchitis 

4 

Xu 

Kitchen maid 

Indirect 


None 


Xl2 

Orderly 

Slight 


None 

_ 


unexposed medical ward. One cross infection 
seemed to come from the C group, occurring in D» a 
graduate nurse, who developed moderately severe 
tracheobronchitis lasting a week twelve days after 
close contact with her roommate, one of the above 
group. 

Second Local Epidemic 

During the first two weeks of August, 1942, a lull 
in respiratory infections among the hospital per- 
sonnel occurred, amounting in effect to a natural 
quarantine period. On August 12, Wi was admitted 
to the private pavilion on the eleventh day of a 
moderately severe atypical pneumonia. Up to three 
days before his discharge from the hospital on 
August 24, he had fever and a paroxysmal dry cough. 


during the prodromal period before isolation and 
later during the acute illness are listed in Tables J J 
and 6. Of the 15 contacts during the prodroma j 
period, 4 became ill — 3 with tracheobronchitis and j 
1 with an acute gastrointestinal upset. Of the 1 
contacts during the period of acute illness, 7 became ! 
ill — 5 with tracheobronchitis (including 3 with an ^ 
additional gastrointestinal upset), 1 with pneumonia , 
and 1 with a “cold.” The probable incubation pe- 
riods varied from nine to thirteen days. Xs, a student 
nurse who developed atypical pneumonia, did 
have a prodromal period but became sick abrupt) 
and was isolated in another part of the hospita • 
Table 7 shows the contacts. Of the 8 contacts, 
became ill — 3 with tracheobronchitis, 2 wfft 
pneumonia and 1 with an acute gastrointestinal up 
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I 

set. Both contacts who remained well had been pre- 
viously exposed to cases of atypical pneumonia. 

The proportion of student nurses who became ill 
as a result of exposure to atypical pneumonia was 
greater than it was among graduate nurses. In 
general, visiting physicians, houseofficers and 
nurses who had been repeatedly exposed to atypical 


until November 14 This group survey brought to 
our attention all persons with fever and most of those 
with symptoms. On September 28, a sixteen-bed 
medical ward was set aside for so-called “virus pa- 
tients.” Five days later a thirty-bed ward was sub- 
stituted for this purpose There for the next month 
the daily census of epidemic patients — those with 


1 

) 


! 

1 


I 

i 

! 

! 

I, 

i 


\ 

f 

I 

I 


f 


Table 5. Contacts of \ 3 During Prodromal Period . 




Exposed to 


% 





Degree or 

Incubation 


Duration op 

Subject 

Position 

Epidemic 

Contact 

Period 

Illness 

Illness 





days 


days 

Y> 

Head nurse 

Yes 

Minimal 


None 


Y: 

Graduate nurse 

Yes 

Minimal 


None 


Yj 

Student nurse 

No 

Moderately close 

9 11 

Severe tracheobronchitis 

14 

Yi 

Student nurse 

No 

Minimal 


None 


Ys 

Student nurte 

No 

Minimal 


None 


Y» 

Student nurse 

No 

Minimal 


None 


Yj 

Student nurse 

No 

Minimal 


None 


Y» 

Student nurse 

No 

Minimal 

1J IS 

Tracheobronchitis 

12 

Yb 

Student nurse 

No 

Minimal 


i* 


Yid 

Student nurse 

No 

Minimal 


None 


Yu 

Student nurse 

No 

Minimal 

Ml 

Tracheobronchitis 

2 

Yu 

Student nurse 

No 

Minimal 

1-li 

Gastrointestinal upset 

1 

Yu 

Student nurse 

No 

Minimal 


None 


Yu 

Student nurse 

No 

Minimal 


None 


Yu 

Houseofficer 

Yes 

Close 


None 


•Left hospital; no follow-: 

up 








Table 6 Contacts of X» During Acute Illness v 



ExrOSED TO 




Duration of 

Subject 

Position 

Epidemic 

Contact 

Period 

Illness 






days 


days 

Yie 



M3 

Tracheobronchitis 


Yn 


No 

Close 

1-15 

Tracheobronchitis and gastrointestinal upset 

6 

Yib 


No 


1-12 

Tracheobronchitis and gastrointestinal upset 

10 

Yu 


No 


1-12 

Tracheobronchitis 


Ym 

Student nurse 

No 

Indirect 

5 13 

Tracheobronchitis and gastrointestinal upset 

11 

Yzi 

Student nurse 

No 

Minimal 


None 


YZZ 

Student nurse 

No 

Minimal 


None 


Y a 

. Graduate nurse No 

Moderately close 

1 8 

Cold 


Yzi 

Student nurse 

No 

Moderately close 


None 


Yzs 

Houseofficer 

No 

Moderately close 

10 12 

Pneumonia 


Yzs 

Houseofficer 

Yes 

Close 


None 


Yzi 

Houieofficer 

‘No 

Close 

- 

* None 





Table 7. Contacts of AV 

During Acute Illness. 



Subject 

Position 

ExrOSED TO 
Previous 
Epidemic 

Decree or 
Contact 

Incubation 

Period 

Illness 





days 


Yzs 

Head nurse 

No 

Moderately close 

2-7 

Gastrointestinal upset 

Y» 

Student nurse 

No 

Close 

M3 

Pneumonia 

Ysa 

Student nurse 

No 

Close 

10 16 

Tracheobronchitis 

Y« 

Student nurte 

No 

Close (1 day) 

16 * 

Tracheobronchitis 

Ysa 

Student nurse 

No 

Minimal 

11-13 

Pneumonia 

Yss 

Student nurse 

No 

Minimal 

11 12 

Tracheobronchitis 

Ym 

Houseofficer 

Yes 

Close 


None 

Yis 

Houseofficer 

Yes 

Close 


None 


Duration or 
Illness 
days 
2 

5 

10 

2 

6 


pneumonia during previous years seemed to be rela- 
lively immune to the infection. 

Major Epidemic 

By September the number of cross infections was 
becoming too great to follow and isolate individually 
Vrig. 1). On September 21, the daily taking of tem- 
peratures (at 4 p m.) of all persons w orbing w ith 
patients was begun. This regimen was continued 


pneumonta, tracheobronchitis, fever of unknown 
origin and fatigue — was never less than 20. 

Epidtuic Considerations 

During the nine months of this intramural epi- 
demic, there occurred among approximately 300 
hospital personnel who had direct contact with 
patients 231 cases of epidemically related infections 
(including 29 cases of primary interstitial pneumonia) 
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and 156 additional illnesses, not related to the epi- 
demic, which were carefully studied for control pur- 
poses. Xhese control illnesses are shown in Table 8 
and Figure 1. 

The epidemic cases occurred in four forms: atypi- 
cal (primary interstitial) pneumonia, tracheobron- 


in 13 of the 60 doctors on the house staff — 7 physi- 
cians, 5 surgeons and 1 radiologist; in 13 of approxi- 
mately 175 nurses residing in the hospital; in 2 or- 
derlies who pushed atypical pneumonia patients to 
the X-ray Department; and in 1 x-ray technician 
who took films. The highest attack rate was in the 


SORE THROATS 

GASTROINTESTINAL 
UPSETS 


COMMON COLD 

FEVER or UNKNOWN ORIGIN M 
FATIGUE SYNDROME E 


TRACHEOBRONCHITIS 

PNEUMONIA. INSIDE-' CASES 
PNEUMONIA, OUTSIDE CASES 



JUN. JUL AUG. SEPT. OCT. NOV. DEC. JAN. FEB. 


Figure 1 . Occurrence of Known Disease in 300 Members of the Personnel of the Peter Beni Brigham 

Hospital {June, 1942, to March, 1943). 

One square on the abscissa represents five days. One square on the ordinate represents I case whose day of acute 
onset fell within that five-day period. Of the cases of tracheobronchitis, the solid black squares are single attacks, 
the diagonal squares are first attacks, the spotted squares are second attacks {an asymptomatic interval of three 
or more weeks), the P squares are attacks of tracheobronchitis three or more weeks after recovery from atypical 
pneumonia, and the 0 squares vice versa. The black, diagonal and spotted squares apply similarly to fevers 
of unknown origin. Fatigue syndromes are gray only. <■ 

It is to be noted that the majority of single and first attacks of tracheobronchitis came during the hospital epidemic 
of atypical pneumonia. On the other hand, the majority of repeat attacks came during the influx of outside 
cases of atypical pneumonia. The minor illnesses charted at the top apparently did not bear on the epidemic 
syndromes. 


chitis, a fatigue syndrome and fever of unknown 
origin. 

Atypical pneumonia. Among the approximately 
300 hospital personnel, 29 persons contracted atypi- 
cal pneumonia. This was 43 per cent of the total 


Table 8. Incidence of Unrelated Illnesses. 


Diagnosis 

No. or Cases 


15 

Gastrointestinal upset 

56 

Common cold 

76 

Infectious mononucleosis . . . .... 


German measles 

3 

Measles 

1 


2 

Total 

is6 


cases of atypical pneumonia seen in the hospital dur- 
ing the nine months of intensive study. The attack 
rate was highest among those most directly in con- 
tact with other cases of pneumonia and in those 
most overworked. Atypical pneumonia developed 


X-ray Department where 4 of the 9 members, 
comprising physicians, nurses and technicians, 
contracted the disease. In addition, the valet of a 
private patient developed atypical pneumonia 
thirteen days after a one-day exposure on the virus 
ward. 

Tracheobronchitis. This was the most frequent 
form of epidemic infection; 164 attacks, or 71 p er 
cent of the 23 1 epidemic infections, occurred in U 
persons. Seventy were single attacks and 22 were 
first attacks. Of the former, 4 were followed after 
three weeks or more of normal health by atypi cs 
pneumonia, 1 occurred two months after recovep 
from atypical pneumonia, and 1 was the first of W® 
widely separated attacks that occurred three mont _ 
after atypical pneumonia. Most interesting were 
first attacks that became chronic with repeal 
exacerbations on re-exposure to virus patients. ^ 
example of these is a student nurse who was sen^ 
home to convalesce when a period of two weeks 
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duty had proved ineffectual in alleviating her symp- 
toms. Ten days later her father developed pneu- 
monia, which did not respond to a sulfonamide in 
the local hospital. On returning to work, the nurse 
continued to cough in characteristic paroxysms. 
Several periods of one or more weeks of bed rest 
did not clear the cough or the malaise and fatig- 
ability. On two occasions exposure to a patient with 
acute atypical pneumonia resulted in a return of 
symptoms. Roentgenograms of the chest and blood 
studies were repeatedly negative. The cough per- 
sisted through the first nine months and over a year 
3 ter still recurred. 

Of the patients with nonchronic tracheobronchitis 
"ho had more than one attack, 22 had two attacks 
and 6 had more than three, all separated by three 
or more weeks without symptoms. Characteris- 
tically, those who suffered multiple attacks had 
them when most heavily exposed to patients with 
atypical pneumonia or tracheobronchitis (Fig. 1). 
la some of those infected for the second time, the 
specific contact was known and the incubation period 
ft ’ as found to be the usual seven to fourteen days. 

Other epidemic syndromes. During the epidemic, 
Lf at ‘S ue syndrome was observed in 15 patients 
1). Fever of unknown origin (21 patients with 
twenty-three attacks), consisting of a low-grade oral 
temperature of not over 100°F., accompanied the 
lafigue syndrome during the mass temperature- 
ping. Occasionally there was a one-day to three- 
h y rise of temperature to 102°F. or more, with acute 
Prostration but without localizing physical signs or 
^normal laboratory findings. It was interesting 
pt none of the patients with either of these syn- 
r.omes contracted cross infections from patients 
tracheobronchitis or atypical pneumonia when 
)ut on the virus ward for study. 

Discussion 

. . re ^ at * on between nonpneumonic forms of 
Nemic or sporadic respiratory infections and 
‘ )pjcal pneumonia is the subject of this report, 
typical pneumonia is usually thought of as a non- 
f la * re l a tively noninfectious sporadic infection 2 * 7-11 
at ma 7 occur in epidemics. 1, *“*• 12, 14-16 In isolated 
pcs, viruses have been implicated as the etiologic 
gent, with hens, 15 cats 16 and birds 17 the vectors. Oc- 
experimental animals have been infected 
lta au man material. 18-20 Recently,Rose 11 succeeded 
, .transmitting the disease from patients to young 
>mnea pigs. I n other hands the average patient yields 
. Vl * ais . a od gives no clues regarding where he ac- 
,re *" his illness. For this reason diagnostic criteria 
Ve been limited to the actual x-ray demonstration 
Q a Pulmonary lesion, the failure of the infection 
respond to a sulfonamide, negative bacteriologic 
u ies and eventual recovery, 
u the group study at Camp Clairborne, Louisiana, 
n ucted by Dingle and his co-workers, 4 emphasis 


was placed on related nonpneumonic respiratory 
infections. These workers found that tonsillitis 
could be separately classified, both symptomatically 
and by physical signs. A large group of other in- 
fections, however, called "bronchitis resembling 
atypical pneumonia” and "other diseases of the 
respiratory tract,” could be differentiated from 
atypical pneumonia only by a milder course and by 
lack of x-ray evidence of pneumonia. Although a 
common etiologic agent seemed probable, specific 
epidemiologic or laboratory evidence of cross 
infection was not found. 

In the present study, an epidemiologic relation 
between atypical pneumonia and related infections 
was present. On the other hand, the minor ill- 
nesses of all the institutional groups comprising 
sore throats, gastrointestinal upsets and common 
colds, did not seem to be related to the epidemic, 
although gastrointestinal symptoms were asso- 
ciated with cough in a few cases in which exposure 
to patients with atypical pneumonia about two 
w'eeks previously strongly suggested that they were 
suffering from the same infection. The total in- 
fections, including both epidemic and minor ill- 
nesses, comprised 387 attacks of illness in a popula- 
tion of about 300 people! Two hundred and thirty- 
one of these attacks (60 per cent) consisted of one 
or another of the epidemic syndromes. Of the 
epidemic cases, 12 per cent were atypical pneumonia, 
16 per cent were fatigue or fever of unknown origin 
and 71 per cent were tracheobronchitis. If a per- 
son contracted a clinical epidemic infection, he 
had one chance in eight of having pneumonia, one 
in six of having fatigue or fever only and three in 
four of having tracheobronchitis. If a person pre- 
viously unexposed had had no one of these syn- 
dromes, he was extremely likely to be infected as 
shown by the occurrence of 231 attacks of epidemic 
illness among approximately 300 people. It is also 
interesting that a chronic form of tracheobronchitis 
sometimes occurred. 

Summary 

Tw'o hundred and thirty-one epidemically related 
attacks of infection occurring among the per- 
sonnel of the Peter Bent Brigham Hospital, num- 
bering approximately 300, are reported. Twenty- 
nine persons had atypical pneumonia, 111 had 164 
attacks of tracheobronchitis, 23 had fever of un- 
known origin and 15 had a fatigue syndrome. One 
hundred and fifty-six colds, sore throats, gastro- 
intestinal upsets and other infections that occurred 
during the nine months of the study showed no 
correlation with the epidemic, although a few pa- 
tients with atypical pneumonia and tracheo- 
bronchitis had gastrointestinal symptoms. 

Cases of atypical pneumonia represented 12 per 
cent and those of tracheobronchitis 71 per cent of 
the epidemic syndromes. 
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HEMATOLOGY (Concluded) 
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Hemorrhagic Diseases 

I N GENERAL one may say that there are three 
mechanisms concerned in the clotting of blood: 
the blood platelets, the capillary endothelium and 
certain enzymatic and chemical factors within the 
blood. -A hemorrhagic condition may ensue if any 
of these mechanisms becomes impaired. Thus, one 
may classify the hemorrhagic diseases as follows: 
those concerned with an abnormality of the plate- 
lets, those with an abnormality of the capillary wall 
and those with an abnormality of the circulating 
clotting factors. 

Platelet Abnormalities 

The most frequent abnormality of platelets result- 
ing in hemorrhage is great diminution in number. 
Some authorities claim that petechiae do not develop 
even in gross platelet deficiency unless the capil- 
laries are simultaneously involved. Although it is 
true that patients with similarly reduced platelet 
counts differ in their hemorrhagic tendency, it can- 
not be denied that it is the low platelet count that 
initiates the bleeding; furthermore, a capillary de- 
fect in acute leukemia, aplastic anemia and so forth 
has not been established. The so-called “capillary 
defect” in idiopathic thrombopenic purpura may be 
(more fanciful than real. Platelet diminution occurs 
when the bone marrow is seriously involved, as in 
chemical poisonings, leukemias and neoplasms and 
in severe deficiency states, — when the spleen is en- 
larged, and idiopathically, — perhaps owing to 
some unknown splenic mechanism, as in idiopathic 
thrombopenic purpura. That the sulfonamide drugs 

♦Professor of clinical medicine. Tufts College Medical School: visiting 

f hysician and consulting hematologist, Joseph H. Pratt Diagnostic 
lospital. 


occasionally result in thrombopenic purpura is 
reported by Gorham, Propp, Schwind and Cli- 
menko. 42 These authors stress the close chemical 
relations between benzol, aniline, sulfanilamide and 
the other sulfonamide drugs and their often similar 
effects on the bone marrow. Of 8 patients develop- 
ing thrombopenic purpura, 4 died. It is recom- 
mended that blood smears be routinely examined 
for a possible decrease in platelets during sulfon- 
amide administration. Kracke and Townsend, 
reporting 2 cases of thrombopenic purpura develop- 
ing during sulfathiazole administration, further 
studied 23 patients under treatment with the drug. 
There was a possible slight reduction in platelet 
count on the third day of treatment, followed 
by a rather marked rise when the drug was dis- 
continued. This may indicate a more frequent effect 
on the platelet precursors in the marrow than is cus 
tomarily believed. The most likely mechanism 
however, is a hypersensitivity on the part of t < 
bone marrow to the sulfonamides. This was demon 
strated by Hurd and Jacox 44 in a patient who wa. 
found to be sensitive to both sulfathiazole and $u a 
diazine following recovery from a severe throm & 
penia that developed with sulfathiazole adminis 


tratron. 

The occurrence of mild thrombopenic P ur P ur3 
during infectious states is not at all uncommon, P ar 
ticularly when there is splenomegaly — as in tyP h0 
fever and malaria. In infectious mononucleosis, 
platelets are characteristically normal in num e 
to find a low platelet count in conjunction with a 
normal lymphocytosis is ordinarily tantamount t 
making a diagnosis of acute leukemia. Rarely) °'' 
ever, thrombopenic purpura and infectious m 
nucleosis coexist. Tager and Klinghoffer 40 repor 
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case of an infectious disease characterized by ab- 
normal lymphocytosis and extreme thrombopenia, 
which suggested acute leukemia to most observers. 
Since, however, anemia was not present and the 
hmphocytes were extremely variable in size and 
shape, infectious mononucleosis was considered pos- 
sible and this disease — or a similar one — proved to 
be present. Lymphocytosis and thrombopenic pur- 
pura not uncommonly go together, as noted some 
years ago by Minot. 46 I have found this abnormality 
in a number of cases of the idiopathic type of 
thrombopenic purpura, often in association with 
leukopenia, suggesting a possible splenic reaction on 
the bone marrow. 

The spleen and the marrow are probably closely 
related, most likely by way of certain hormonal 
mechanisms. When the spleen becomes enlarged, as 
m cirrhosis of the liver, splenic vein thrombosis and 
Gaucher’s disease, leukopenia and thrombopenia 
are frequently found. Although the blood in these 
cases shows diminished leukocytes and platelets, the 
marrow shows hyperplasia of both leukocytic and 
megakaryocytic elements. In idiopathic thrombo- 
penic purpura, the marrow is crowded with mega- 
karyocytes, although the blood may be completely 
devoid of their end products, the platelets. The 
striking effect of splenectomy may indicate that the 
fundamental abnormality of this disease is a dis- 
turbed function of the spleen, which can be cured 
only by removal of the offending organ. Occasion- 
a dy> thrombopenic purpura complicates pregnancy; 
this may present a very difficult therapeutic problem, 
filiation by transfusions may tide the patient over 
until platelets begin to be made spontaneously; some 
cases, however, fail to respond and splenectomy 
must be seriously considered, else the patient may 
m of hemorrhage. In a case reported by Urbanski 
and Hutncr, 47 the patient was delivered despite the 
Purpura, but nineteen days later there was severe 
ceding from the uterus, controlled only when 
®P enectomy was performed. At birth, the infant 
a d a transient thrombopenic purpura, which lasted 
, days. Subsequent to splenectomy, the mother 
ad three norma! full-term pregnancies in which the 
c udren were free of purpura. However, in a case 
j e ported by Whitney and Barritt 48 in which splenec- 
?niy ^ or thrombopenic purpura was performed at 
, e °f fourteen, two pregnancies terminated in 
e delivery of thrombopenic babies, both of whom 
tc of hemorrhagic disease. It is to be noted that 
e mother in this case continued, despite her sple- 
ctomy, to have active thrombopenic purpura, as 
lT 1 ®P ce d by a low platelet count, a prolonged 
‘ t' *15 l i me an< ^ a greatly diminished clot retrac- 
* 0n j tllls ! 's quite in contrast with the usually good 
^ S . u ts ,°f splenectomy. It is evident that the same 
of et h eri ° US * n ^ uence that results in thrombopenia 
tl mot h er may act on the bone marrow of 
m developing fetus, producing thrombopenic 
Purpura. 


Abnormalities of Capillary IF alls 

Abnormalities of the capillary wall may be caused 
by many diverse conditions, such as ascorbic acid 
deficiency, infections involving the capillaries di- 
rectly, — subacute bacterial endocarditis, menin- 
gitis and so forth, — toxins — as in certain in- 
fectious states and in uremia — and more or less 
vague conditions of increased capillary permeability. 
The end result of the capillary abnormality is bleed- 
ing into the skin or mucous membranes (or inter- 
nally in the various organs). Davis 49 classified 500 
cases of purpura of the skin; 37 per cent — com- 
prising so-called “purpura simplex,” Schonlein- 
Henoch purpura, pseudohemophilia and so forth — 
were idiopathic. The remainder of the cases were 
symptomatic: that is, secondary to chemical, bac- 
terial, infectious and other states. In any one pa- 
tient, multiple factors may contribute to the pur- 
pura: arthritis, the menopause and other endocrine 
factors, infection, edema and orthostasis. 

Davis 50 uses the term “purpura simplex” for those 
cases showing spontaneous ecchymoses of the skin 
in the absence of demonstrable hematologic ab- 
normalities. These cases are usually present in 
women who complain of easy bruising and the ap- 
pearance of ecchymoses without trauma. They have 
been called “devil’s pinches,” “dead man’s nips” 
and “dead man’s pinch.” Davis has found in these 
cases not only a strong hereditary tendency but also 
a high incidence of rheumatic fever, rheumatoid 
arthritis or some other form of arthritis. The platelet 
count, coagulation time, bleeding time, prothrombin 
time and clot retraction are all normal, but the 
tourniquet and intradermal snake-venom tests are 
usually positive. Treatment with various endocrine 
products, vitamins C and P, snake venoms and so 
forth, has been used, but is of questionable value. 
Since the condition is ordinarily of little signif- 
icance, reassurance is probably the best form of 
therapy. 

A condition that has recently assumed increasing 
importance is that of pseudohemophilia (von Wille- 
brandt’s disease, Glantzmann’s disease, hereditary 
hemorrhagic thrombasthenia or athrombocytopenic 
purpura). In his book on the hemorrhagic disorders, 
Quick 51 gives an excellent description of the con- 
dition, with tables differentiating it from other 
hemorrhagic conditions. This disorder, although by 
no means clear cut, is nevertheless of great impor- 
tance to those who have it, since they bleed exces- 
sively from small operative wounds sucli as those 
caused by dental extractions and hemorrhoidectomy. 
Cronkite and Lozner 82 make this point u ith reference 
to military medicine, and show how a great deal of 
bleeding from small trauma may occur without too 
much in the way of laboratory abnormalities, except 
a slight and variable increase in the bleeding time. 

In some cases, the hemorrhagic tendency is ex- 
tremely severe and even hem arthroses, similar to 
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those seen in hemophilia, may occur. The history 
of a hereditary bleeding tendency, which is not sex 
linked, can be obtained in some cases. The chief 
recognizable abnormality is a definitely prolonged 
bleeding time in the presence of normal blood- 
platelet counts, normal clot retraction, normal co- 
agulation time, normal prothrombin time and a nor- 
mal tourniquet test. The bleeding time in the same 
patient at different times, by different technics 
and in different parts of the body is highly 
variable. Thus, one of my patients had a bleeding 
time of two and a half hours in one ear, twenty 
minutes in the other and a few minutes in a finger. 
In the ear that had bled for two and a half hours, 
the bleeding time some weeks later was only three 
minutes. An abnormality in capillaries and in 
capillary retractility has been postulated, principally 
by Macfarlane , 53 chiefly on the basis of studies of the 
capillaries at the nail bed and their response to 
trauma. Macfarlane found that the capillaries in 
this condition were of distorted and often bizarre 
forms and showed no tendency to contract after in- 
jury. In my own cases, however, no such capillary 
abnormality was demonstrable; furthermore, dis- 
torted and bizarre capillary loops without demon- 
strable hemorrhagic tendency are frequent in vaso- 
motor conditions and certain psychoses. In a re- 
cently described case of idiopathic hypopro- 
thrombinemia , 64 a bleeding abnormality similar to 
that of pseudohemophilia was found, and the author 
makes the point that the abnormal coagulation 
mechanisms in the latter disease are by no means 
worked out. With this I heartily agree. 

Abnormalities in Circulating Coagulation Factors 

Abnormalities in the circulating coagulation fac- 
tors comprise hemophilia, hypoprothrombinemia, 
such rare conditions as fibrinopenia and those asso- 
ciated with the presence in the blood of a circulating 
antithrombic constituent. 

Hemophilia. The etiology of the sex-linked heredi- 
tary hemorrhagic disorder known as hemophilia re- 
mains as obscure as ever. Is it a defect in thrombo- 
plastin, in a portion of the globulin fraction of the 
serum or, as Tocantins 55 has recently observed, an 
excess in circulating antithrombopiastin? Howell , 56 
Quick , 61 Ferguson 57 ’ 58 and many others believe that 
there is a defect in the liberation of thromboplastin 
from peculiarly resistant platelets. On the other 
hand, the group at the Thorndike Memorial Labora- 
tory in Boston has presented apparently convincing 
evidence that platelet-free plasma and a euglobulin 
fraction of the plasma are effective in reducing the 
coagulation time in hemophilia . 59 It is possible that 
these seemingly divergent views are fundamentally 
related. Thus, in a more recent report from the 
Thorndike Memorial Laboratory by Tagnon, David- 
son and Taylor , 60 there is described a proteolytic 
enzyme resembling trypsin in the plasma that is 
found to be reduced in preparations of hemophilic 


plasma. In ' this paper, “globulin substance” is 
criticized as being far from a pure material. It 
should be noted that this concept is closely similar 
to that of Ferguson, who for several years has main- 
tained that hemophilia is due to a deficiency in 
serum tryptase. A wholly new concept is that of 
Tocantins , 65 who claims that hemophilic plasma has 
an activity against certain thromboplastin solutions 
five to eight times as great as that of normal plasma. 
He concludes that an excess of antithrombopiastin 


is probably the primary cause of the delay in the in- 
ception of clotting of hemophilic blood. Tocantins s 
conclusions are based on the collection of plasma 
under special precautions and its effect on the clot- 
accelerating action of certain aqueous extracts of 
brain tissue- His experiments must await confirma- 
tion before their relation to hemophilia can be com- 
pletely ascertained. Another new concept regarding 
the etiology of hemophilia is supplied by Pennell , 61 
who claims that the coagulation of blood is depend- 
ent on a sudden and massive disintegration of plate- 
lets, that this occurs only when the platelets and red- 
cell surfaces are in contact (conjugation), that m 
hemophilia the phenomenon of red-cell-platelet 
conjugation is reduced, and finally that “the hemo- 
philiac’s red cells may be responsible for the dimin- 
ished red-cell-platelet conjugation in this disease. 
It cannot be denied that this is an ingenious theory, 
but it too requires a good deal of confirmatory evi- 
dence before it can be accepted. 

The treatment of hemophilia also remains as dim- 
cult as ever, although the control of external loca 
bleeding by means of thrombin preparations ias 
proved successful in many cases, particularly in den- 
tal extractions. The original thrombin product, 
prepared as a pseudoglobulin fraction from rabbit 
plasma, has been found moderately effective, par- 
ticularly when applied fresh from powdered ma- 
terial . 62 Other perhaps more potent preparations 
are now in process of manufacture from hot 
human and bovine sources. For internal bee 
ing in hemophilia, for bleeding in joints and or 
severe local and external bleeding, fresh whole b oo , 
citrated or unmodified, is quickly effective. B an 
blood must not be used. Dry plasma prepared from 
fresh liquid plasma is apparently just as effective as 
fresh blood 63 ; however, this type of dried plasma is 
not commercially available. , , 

The value of oxalic acid and of injections o 
shepherd’s purse is still highly questionable. S iep 
herd’s purse is a common weed that according to 
Copley and Lalich 64 was used centuries ago as a 
hemostatic agent locally and internally. They sta 0 
that this plant or its extracts when taken orally ma> 
exert a hemostatic effect. 

Emergency and even elective surgery may be don 
in hemophilia if the patient is properly prepare 
transfusions given prior to, during and after opeta 
tion. In a recent case at the Boston Floating rlo 
pital, a hemophilic child aged three required a mi 
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thigh amputation because of gangrene of the foot 
resulting originally from a fall, with bleeding into 
the leg. The amputation was successfully carried 
out by dint of numerous transfusions, given both 
before and after operation. Baird and Fox 65 report 
a case of severe paratracheal hemorrhage in a hemo- 
philic child, with recovery following tracheotomy, 
in which the bleeding was controlled by the use of 
large quantities of blood. Although the patient was 
only four and a half years old, the initial quantity of 
blood given was 950 cc., and this was followed by the 
daily administration of500cc. of blood for three days. 

Hypoprothrombintmia. Two types of hypopro- 
thrombinemia must now be discriminated: a clinical 
type that is the result of various etiologic factors and 
an artificial type that can be conveniently produced 
by the administration of dicoumarin. The develop- 
ment of knowledge regarding prothrombin de- 
ficiency and its relation to vitamin K represents a 
fascinating chapter in modern medicine. Hypo- 
prothrombinemia is now known to occur as the 
result of severe dietary deficiency, in conditions of 
intestinal disease and malabsorption, in the newborn 
infant because of the lack of a beneficent intestinal 
bacterial flora, in severe hepatic disease and in ob- 
structive jaundice. 61 There has furthermore been 
described a condition of idiopathic hypoprothrom- 
binemia in which the presence of a hemorrhagic dis- 
order is associated with a greatly increased pro- 
thrombin time, although none of the above etiologic 
factors are present. 66 The treatment of hypo- 
prothrombinemia has been fairly well standardized. 
Except in severe hepatic disease and perhaps in the 
Jdiopathic type, vitamin K. is equally effective 
whether given orally, intramuscularly or intra- 
venously. The routine use of the vitamin just before 
delivery has been widely recommended as of value 
m educing the prothrombin time of the fetus. This 
method has much to recommend it because even 
though the mother is normal, the newborn infant 
may show a delayed prothrombin time. The presence 
°f even incipient hemorrhagic disease may well con- 
t-nbute to cerebral hemorrhage, particularly if the 
elivery is a difficult one. On the other hand, Parks 
and Sweet 67 found no greater incidence of hemor - 
r bagic disease in infants born of mothers who re- 
ceived no vitamin K antenatally than in those born 
°f mothers who had received 5 mg. of the vitamin 
°rally on admission to the hospital. Despite this re- 
port, it is probably best to give the mother 5 to 10 
mg- of vitamin K intramuscularly just prior to 
envery, thus ensuring an* adequate prothrombin 
concentration in the fetus during its more or less 
arduous journey through the birth canal. 

Die prothrombin time is usually performed by the 
method of Quick, using rabbit brain as a source of 
j^mboplastin. Fullerton, 68 and later Page and his 
collaborators, 69 ' 70 have introduced the use of solu- 
,0 ns of Russell viper venom (Stypven — Burroughs 


Wellcome and Company) as a substitute for rabbit- 
brain thromboplastin. Page and de Beer 70 state, “The 
commercially available venom is convenient, quite 
uniform within and between batches, and, as origi- 
nally packaged, stable for at least five years.” The 
solutions retained their thromboplastin-like activity 
unimpaired for months at icebox temperature but 
suffered decomposition after about two months’ ex- 
posure to the air at room temperature. Lyophilized 
rabbit brain as a source of thromboplastin is ex- 
tremely potent and is now commercially available. 
Fractions sealed in vacuo and kept in the dark at 
3°C. have, according to Hoffman and Custer, 71 
kept their potency for at least seventeen months. 
The latter authors describe a micromethod for the 
estimation of prothrombin in fresh capillary blood; 
although the test appears to be very accurate, it 
requires much special apparatus including a special 
pipette, a specially constructed heating unit and 
slide holder and a platinum rake. 

The use of dicumarol to prolong the prothrombin 
time and total coagulation time was introduced by 
Bingham, Meyer and Pohle 72 in the prevention of 
thromboses and as a substitute for heparin in other 
conditions. Bingham, Meyer and Howard 73 report 
that the drug should be used with caution and is con- 
traindicated in patients with hemorrhagic tendencies 
or gross hepatic disease. The usual dosage was an 
initial administration of 5 mg. per kilogram of body 
weight, followed by a daily dose of 1.5 mg. per kilo- 
gram. On certain days no dose was given if the 
prothrombin time or coagulation time was too pro- 
longed. Since there is a latent period in the develop- 
ment of delayed prothrombin and total coagulation 
times, heparin has been advantageously used for its 
immediate effect. To employ these measures with 
safety to the patient, the daily determination of 
prothrombin and coagulation times is imperative; 
the prothrombin concentration should be no lower 
than 25 per cent of normal, and the coagulation time 
should be no greater than fifteen to twenty minutes. 
Davidson and MacDonald 74 caution against the in- 
discriminate use of dicumarol. They found vitamin 
K of no effect as an antidote, and whole-blood trans- 
fusions had either no or only a transitory effect on 
the abnormal clotting mechanism in patients re- 
ceiving the drug. Large-scale clinical studies have 
been made by Allen, Barker and Waugh 76 at the 
Mayo Clinic. Of 374 patients who were given the 
drug postoperatively to prevent thrombosis, only 
3 developed thrombophlebitic lesions. The di- 
coumarin was administered orally , single doses of 
200 to 300 mg. being given on the first day and 200 
mg. on the second day. Subsequent daily dosage 
is based on the prothrombin time of the blood drawn 
that day, keeping the latter between thirty-five and 
sixty seconds. Wright and Prandoni' 6 conclude that 
the therapeutic value of dicoumarin has as yet not 
been clearly established. 77 % 
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Hemolytic Syndromes 

As noted in the 1942 review, the hemolytic syn- 
dromes may be classified as acquired and hereditary, 
with a special grouping for hemoglobinurias. Familial 
spherocytosis (congenital or familial hemolytic 
anemia) is by no means the only type of hereditary 
hemolytic disease, since two other well-defined 
syndromes are present: a Mediterranean target-oval 
cell condition and sickle-cell anemia. The hemo- 
globinurias have been well described, and are of the 
following varieties: paroxysmal cold, paroxysmal 
nocturnal and march; in addition, hemoglobinuria 
regularly occurs in the presence of sudden intra- 
vascular hemolysis when the threshold value for 
hemoglobin in the plasma is exceeded. 

Mechanisms 

The mechanisms that initiate and carry through 
normal red-cell destruction are quite obscure, al- 
though one may speak of possible swelling and frag- 
mentation of the red cell and of its total destruction 
in the reticuloendothelial system, more particularly 
in the spleen. In the acquired hemolytic types, it 
becomes more and more apparent that attempts 
to implicate some one mechanism such as agglu- 
tination, erythrostasis or the activity of hemolysins 
stretch the point, since diverse mechanisms can all 
bring about the dissolution of the red cell. 

Dameshek and Miller 78 studied the effects on red 
cells of simple lysins, complex hemolysins and agglu- 
tinins. Simple lysins act directly on the red cells, 
producing either complete hemolysis or sphero- 
cytosis. Complex hemolysins,, such as immune 
hemolysins, first produce sensitization — that is, 
agglutination — by means of amboceptor and then 
hemolysis by means of complement. Agglutinins 
produce agglutination that results in hemolysis, 
probably because of several factors, important 
among which is that of mechanical trauma within 
the circulation. Both hemolysins and agglutinins act 
by injuring the red ceils actively — the final stage 
of hemolysis taking place by different mechanisms. 
Other factors that are undoubtedly of importance 
are such physical ones as temperature and hydrogen- 
ion concentration. 

In this paper, Dameshek and Miller contrast their 
“active” concept of hemolysis with the more “pas- 
sive” one of erythrostasis of Ham and Castle. 73 The 
latter investigators have stated that the hemolytic 
anemias are due to agglutination of red cells with 
subsequent stasis, to increased viscosity with stasis 
or to increased rouleaux formation with stasis. In 
other words, the feature most stressed is that of 
stasis. Yet in multiple myeloma, in which rouleaux 
formation is often extreme, and in polycythemia, in 
■which stasis and viscosity are both very marked, 
hemolytic anemia rarely if ever occurs. Further- 

ore, such explanations are of no value in cases 
with a circulating autohemolysin, in paroxysmal 
cold hemoglobinuria, in paroxysmal nocturnal hemo- 


globinuria and so forth. What is more, Shen, Han 
and Fleming 80 have recently demonstrated tha 
the heating (and possibly searing) of red cells unde 
conditions of severe burns is followed by sphere 
cytosis and hemolysis. This is in line with Dameshel 
and Miller’s previous investigations, which demon 
strated that spherocytosis — • the" forerunner o 
hemolysis — can be experimentally produced by ; 
variety of chemical, immune-body and physica 
agents. Napier and Sen Gupta, 81 working in India 
have recently confirmed in monkeys this experi 
mental work on hemolysins and hemolytic anemii 
in guinea pigs. The development of spherocytosi 
and of double-peaked Price-Jones curves is alsi 
described, together with careful statistical anaiysi 
of the data. Napier and Sen Gupta make th< 
observation that although the life of the sphere 
cyte may possibly be shorter than that of a norma 
ceil, it cannot be considered as an immediate p/e 
cursor of hemolysis. For this, other mechanism: 
(possibly the spleen) may be necessary. Sphere 
cytosis is by no means pathognomonic of familia 
hemolytic anemia but occurs in many conditions 
familial and acquired, in which active hemolysis i 
present. Thus, it is characteristically seen in thi 
acute hemolytic anemia of sulfonamide adminis 
tration. 

The occurrence of hemolytic anemia in associa 
tion with a circulating cold hemagglutinin has occa 
sioned much recent interest. In 3 cases that I 16 re- 
ported, sulfonamides had been given and it wai 
difficult to state whether the sulfonamide had di- 
rectly produced the hemolytic anemia, whether t 
had not been concerned at all or whether the com- 
bination of sulfonamide and agglutinin was respon- 
sible for the anemia. Some cases of acute hemolytic 
anemia have apparently arisen in primary atyptca 
pneumonia simply in association with a high titer oi 
cold hemagglutinin. 13 We have recently been study- 
ing a patient who has a chronic hemolytic process m 
association with a very high concentration of cole 
hemagglutinin. Stats and Wasserman 12 in then 
recent exhaustive review of cold hemagglutination 
discuss the possibility that hemolysis occurs in sue 
cases through the medium of mechanical trauma o 
agglutinated red cells. 

Tompkins 82 discusses the effects of repeated intra- 
venous injection of lecithin in rabbits and their rela- 
tions to lipoid-storage diseases and to hemolytic 
anemias. The lecithin not only accumulates in the 
reticuloendothelial system, more particularly in the 
spleen, but results in a slowly progressive hemolyt' c 
anemia associated with a slight increase in hyp 0 " 
tonic fragility and an increased malleability of t e 
cells, with a tendency to the formation of oval an 
even sicklelike forms. This effect may- have some 
relation to normal hemolytic mechanisms because o 
the possibility that phospholipids in the circulation 
are adsorbed on erythrocytes and because lecithin i 
a well-known hemolysin. It is also in line with t e 
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'work of Freeman and Johnson, 83 who believe that 
; lipid materials by entering the thoracic duct go 
'indirectly into the circulation and affect the red cells 
by gradual swelling and finally hemolysis. 

- Also related to this general concept is the work of 
J Collier, Allen and Swales. 81, 85 In studying pheno- 
■Hbiazone, which is used as an anthelminthic in horses, 
'these investigators found that although it produced 
’hemolytic anemia in vivo, it failed to do so in vitro 
: This chemical, however, had a strikingly accelerating 
'•effect on the lysis of red cells by saponin or lyso- 
Jecithin, and tile authors state that this property 
"may be responsible for its in vivo effect in cases in 
s ‘ which some lysolecithin is presumably present. Lee 
f and Tsai 88 point out, however, that lecithin may be 
- t antihemolytic as well as hemolytic, this being de- 
pendent on such factors as concentration of choles- 
1 terol and temperature. Finally, Ponder 87 discusses 
" the disk-sphere transformation produced by lecithin. 
' It can easily be seen that much clarification is re- 
quired for the mechanisms underlying hemolysis, 
►even under normal conditions. 

Clinical Syndromes 

i Hereditary types. Of the three hereditary forms 

I hemolytic anemia, familial spherocytosis is by far 
‘the best known; in fact, the term “congenital hemo- 
lytic anemia” is often applied to this well-defined 
\ condition, in which spherocytosis, increased hypo- 
; tonic fragility and prompt cure by splenectomy are 

II lm Portant features. The cause of the spherocytosis 

as not been established, although, since this ab- 
normal red-cell feature can be so readily produced 
Y the action of hemolysins, it seems logical to con- 
I-' elude that an abnormal hemolytic mechanism of 
' A $oroe Sort j s p resent D ac ; e and Mollison 83 showed 
^ that when normal red cells are introduced into the 
['Circulation of these patients, they have a normal 
.{Survival time; conversely, spherocytes introduced 
' AT? 3 norma l person’s circulation quickly disappear. 
\ these authors concluded that the basic 

j abnormality is abnormal erythrocyte formation, 

he role of possible hemolytic mechanisms cannot be 
( < 1 ’ excluded, since it would naturally be expected that 
^Spherocytes, already being, so to speak, on the 
,road to hemolysis, are more quickly destroyed in 
f'j y jntact spleen. In a further paper, in which curves 
u‘ °| hypotonic fragility, the histology and physiology 
/C the spleen and so forth are carefully analyzed, 
acie8J showed that the spleen is unusually con- 
‘f Perfusion experiments with excised spleens 

/id not demonstrate the cause of the congestion. 
/ ac ^ concluded that the available evidence points 
i 1 ? P^scnce of a hemolytic disorder based on 
< Mr hcmolyzable red cells, and that the 
t P° S5,b >lity of the presence of an abnormal hemolytic 
! /th Cnt ° r ^^bolitc cannot be ignored. This leaves 
d £P r °blem about where it was originally. 

ie presence in people of Mediterranean origin 
i ancf nia of varying degrees of severity, often show- 


ing apparently different clinical syndromes — from 
the severe and fatal Cooley’s anemia to a mild 
hypochromic anemia or hypochromic crythrocy- 
tosis — has been discussed in previous reviews, and 
is described under the designation, “familial Medi- 
terranean target-oval-cell syndromes,” in a recent 
article. 90 These conditions appear to have as one 
of their fundamental characteristics an inherited 
abnormality of hemoglobin formation, with the 
result that the red cells are unusually thin and have 
the appearance of targets or bull’s eyes in the 
stained blood films Oval and elliptical cells are also 
frequent. Because the red cells are unusually thin, 
they are, in contradistinction to the spherocytes, 
abnormally resistant to solutions of hypotonic 
sodium chloride. Despite the hypochromic character 
of the anemia in most cases, there is no response to 
iron — apparently because the nucleated red cell 
cannot make or deposit sufficient quantities of 
hemoglobin within its cytoplasm. More severe cases 
have a hemolytic component, with icterus, sple- 
nomegaly and increased urobilinogen output present. 
Bone changes are found only in the most severe 
forms. In this paper, and in an exhibit at the 1942 
meeting of the American Medical Association, 91 
the numerous resemblances between the essentially 
Mediterranean target-oval-cell syndromes and the 
essentially African (Negro) target-sickle-cell syn- 
dromes were pointed out. In both these conditions, 
unusual thinness of the red cells (leptocytosis) is 
prominent, with complete refractoriness to iron 
therapy. In both, it appears that the mating of two 
persons each of whom has a mild condition or trait 
may result in the presence of a severe condition in 
one or more of the offspring. 

Smith 92 confirms most of these findings in a study 
of sixteen families, and points out that recognition 
of the mild type depends solely on a careful study 
of the blood. This author objects to the designation 
of “target-cell anemia” for these cases, since target 
cells are by no means constantly present and are non- 
specific. Since, however, increased hypotonic re- 
sistance was always present, it is certain that the red 
cells were unusually thin, which amounts to the 
same thing. Leptocytosis, which indicates the pres- 
ence of thin as opposed to thick red cells (sphero- 
cytes), may be a better designation. Familial 
leptocytosis is by no means nonspecific, although it 
must be conceded that target cells per se may occur 
in a number of diverse conditions. 

That target-cell anemia may not be completely 
limited to people of Italian, Greek, Syrian or Por- 
tuguese origin is brought out by Schicbcr, 93 who 
reports 2 cases in a family of Buchara Jews, ihe 
author states that the ancestors of these people have 
been known to live on the shores of the Caspian 
Sea for many centuries, although in the dim past they 
must have originally wandered up from the Le%ant. 

More and more cases of sickle-cell anemia are 
being reported in the white race, more particularly 
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in those of Italian origin. Morrison, Samwick and 
Landsberg 94 point out the common difficulties en- 
countered in making the diagnosis of sickle-cell 
anemia in white people. Search- for the sickling 
phenomenon, they say, should be undertaken in 
all cases of obscure hemolytic disorders, even in 
white patients. They state that in the presence of 
splenomegaly, a splenic puncture may demonstrate 
a far more marked sickling phenomenon than does 
the peripheral blood. Greenwald, Spielholz and 
Litwins 95 make similar observations and point out 
the relatively frequent occurrence of sickle-cell 
anemia among people of southern Italian and Medi- 
terranean descent. Ogden 96 reports 9 cases of the 
sickling trait — 2 of them active sickle-cell anemia — 
in two white families. On the assumption that sickle- 
cell anemia is a national public-health problem, the 
author comes to the radical, possibly biased, con- 
clusion that “intermarriages between Negroes and 
Whites directly endanger the white race by trans- 
mission of the sickling trait. . . . Such intermarriages 
. . . should be prohibited by federal law.” 

Acquired, hemolytic disease. It becomes increas- 
ingly clear that most of the cases of hemolytic disease 
are not hereditary, but are due to a variety of 
etiologic factors, including hemolysins of immune 
body type, agglutinins, chemicals, bacteria and 
other organisms such as the malarial parasite. Some 
of the cases occur in association with a more funda- 
mental disease (Hodgkin’s disease, lymphoma and 
so forth). Singer and Dameshek 97 have termed these 
“symptomatic.” Hemolytic disease of whatever 
cause is due to the breakdown of red cells, with the 
rapid liberation of hemoglobin (hemoglobinemia and 
hemoglobinuria) or its slow conversion into bilirubin. 
As direct evidences of increased hemolysis, Dameshek 
and his co-workers 91 list the following: anemia, in- 
direct bilirubinemia, hemoglobinuria, increased red- 
cell thickness, — that is, spherocytosis, — increased 
hypotonic fragility of the red cells and increased out- 
put of urinary and fecal urobilinogen. Of these fea- 
tures, the fecal urobilinogen output is by far the 
most important and most direct evidence of in- 
creased hemolysis; all the other features may be 
present in the absence of increased blo.od break- 
down. 98 Indirect evidences of increased hemolysis 
are shown by increased bone-marrow activity, par- 
ticularly by reticulocytosis and polychromatophilia, 
leukocytosis, polymorphonuclear and platelet in- 
crease and splenomegaly. Clinically, the combina- 
tion of pallor and icterus should always make one 
suspect a hemolytic process, particularly if sple- 
nomegaly is present. Careful examination of the 
stained blood smear often shows the combination 
of small, thick, dense-appearing red cells and of 
large red cells that are bluish gray (polychromato- 
philic). The spherocytes indicate hemolysis; the 
large polychromatophilic cells (reticulocytes) in- 
dicate active regeneration on the part of the 
marrow. 


Wilson and Mangun 99 report 3 interesting cas 
of acute hemolytic anemia with hemoglobinui 
in fertilizer workers who were exposed to fumes 
decaying fish and impure sulfuric acid. In the hoi 
of the ill-ventilated boats into which these men we 
sent, it is probable that arsine gas was generate 
Arsine has long been known as a strong hemolyi 
agent. Wilson and Mangun demonstrated an acti 
hemolysin in the globulin fraction of the serum; sin 
complement was not necessary, this was not of t: 
immune-body type. They postulated that the s 
sine gas, entering the lungs, entered into a loo 
combination with blood protein, so altering it as 
give it an active hemolytic property, independent 
the presence of arsenic itself. An important clinic 
fact brought out in these cases is the necessity f 
maintaining' an alkaline urine in cases with hem 
globinuria to minimize precipitation of hemoglob 
products in the renal tubules. 

Acute hemolytic anemia of the newborn — eryt 
roblastosis fetalis — is apparently due to : 
agglutinative-hemolytic reaction between the an 
Rh agglutinin of the mother’s serum and the ne' 
born infant’s Rh-(- red cells. Dameshek, Gree 
wait and Tat 100 found that the output of fecal bi 
rubin and urobilinogen was distinctly increased 
these cases; all the other indications of an acu 
„ hemolytic process were also present, including 
biphasic Price-Jones curve of red-cell diametei 
marked regenerative activity on the part of tire bo 
marrow and so forth. Reisner, 101 who studied t 
red-cell diameters of 12 cases of fetal hydrops and 
of icterus gravis, found in all but 1 characterisl 
biphasic curves resembling those observed in e 
perimental hemolytic anemias due to antige 
antibody reactions; it is probable, as stated abo: 
that similar mechanisms are operative in the hum: 
cases. Transfusions with Rh— blood are ofti 
quickly effective in controlling the anemia and r 
suiting in a favorable therapeutic result. If d 
mother is known to be Rh— , it is certainly wise 1 
have Rh— donors on hand for possible immedia 
use in the newborn infant. 

1 102 have recently stated my views on the manage 
ment of acute hemolytic anemia and the hem< 
lytic crisis as based on the study of 25 cases. Sue 
cases are serious therapeutic problems deman< 
ing careful and sustained attention. Unusual h« 
must be paid to blood-grouping technics, and 
search must be made for atypical hemolysins an 
agglutinins. Because of the possibility of reaction, 
as few transfusions as possible should be g>J e ‘ 
Immediate consideration of splenectomy shorn 
taken up, since continued procrastination m.t 
hope that something will turn up may result w 
blind alley from which there may be no escape ^ 
splenectomy done as a desperate measure of 3 - 
resort. The familial cases in crisis uniformly do we 
with splenectomy, but in the acquired cases P 
diction as to ultimate recovery is difficult. n 
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cfjuired cases, 10 patients made a full recovery after 
peration and 8 died — 4 of them from continued 
emolysis. Some of the deaths may well have been 
reventable, perhaps by earlier operation. This 
ather high mortality rate with splenectomy must be 
weighed against the almost 100 per cent mortality 
f expectant treatment. 

Hemoglobinurias . The hemolytic diseases charac- 
erized by outspoken hemoglobinuria are perhaps 
est considered separately. They usually indicate 
different type of hemolysis from the acute, sub- 
cute and chronic hemolytic anemias, in which 
emoglobin is converted to bilirubin in the cells of 
fie reticuloendothelial system. The rapid intra- 
ocular destruction of hemoglobin leads to hemo- 
lobinemia, which if it exceeds the renal threshold 
)t hemoglobin (approximately 150 mg. per 100 c c 
f blood) results in hemoglobinuria. Cold hemo- 
lobinuna is usually associated with tertiary syphilis 
nd the presence in the blood of an autohemolysin 
t may, however, be due to a high concentration 
f cold hemagglutinin, as recently observed in one 
f my cases. In paroxysmal nocturnal hemoglobin- 
ria, the red cells are unusually sensitive to dilute 
ctds, perhaps because of the activity of a peculiar 
emolysin. In march hemoglobinuria, appreciable 
uantities of blood are broken down (possibly in the 
idneys) by long walks or runs Much more fre- 
^tthan these conditions, however, are the hemo- 
lobinurias of transfusion reactions and the black- 
ater fever of malaria. Hoffman and Kracke 103 
sview the hemoglobinurias and discuss their 
lagnosis and differentiation. 
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CASE 30181 
Presentation of Case 

First admission. A twenty-six-year-old housewife 
was admitted to the hospital because of abdominal 
pain. 

The patient had been in good health until about 
twenty-one months before entry, when, following a 
two-day history of epigastric pain gradually localiz- 
ing in both lower quadrants and associated with 
severe cramps on urination and one episode of 
vomiting, she was admitted to a community hospital. 
A pelvic abscess was drained through the vagina, 
and vaginal smears were said to have shown many 
gram-negative diplococci. About a month later a 
right subphrenic abscess was incised in the same 
hospital, and she was finally discharged after two 
months. She was then fairly well until seven months 
before admission, when she underwent an appen- 
dectomy in the same hospital. She remained in 
moderately good health until two months prior to 
entry, when she developed a dull grinding ache in 
the lower abdomen. Abdominal exploration at that 
time showed an absolutely “frozen” pelvis and many 
adhesions between the intestines. While the ad- 
hesions were being separated a small opening was 
made in a loop of small intestine. This was dosed. 
She recovered from the operation and was dis- 
charged home. Two weeks before admission to this 
hospital she developed severe, crampy, low ab- 
dominal pain, which was associated with nausea 
but no vomiting or changes in the bowel habits. 
There was considerable pain in the back, urinary 
frequency and leukorrhea. 

Physical examination showed a well-developed, 
fairly well-nourished woman. The heart and lungs 
were normal. There was a firm, tender, suprapubic 
mass, which extended higher on the left than on the 

*On leave of absence. 


right. Peivic examination showed a small cervix. 
The uterus was forward, freely movable and not 
attached to the mass. The mass was tender, “in and 
out of the pelvis” and probably cystic. 

The blood pressure was 112 systolic, 75 diastolic. 
The temperature was 99.6°F., the pulse 70, and the 
respirations 20. 

Examination of the blood showed a red-cell count 
of 3,600,000, with 10 gm. of hemoglobin. The white- 
cell count was 21,400, with 70 per cent neutrophils. 
An intravenous pyelogram was negative. Above the 
bladder there was an enlarged shadow having the 
appearance of an enlarged uterus. In connection 
with this there was an ill-defined, soft-tissue shadow 
extending out of the pelvis, especially to the left. 
A barium enema showed the same mass displacing 
the sigmoid to the left. A tuberculin test in dilution 
of 1:100,000 was negative. 

The patient continued to have abdominal pain- 
A Miller-Abbott tube was passed, with considerable 
relief. She was given several transfusions and 12.5 
gm._of sulfasuccidine daily, and on the eighth hos- 
pital day a laparotomy was performed. The small 
intestine was matted down in the midabdomen by < 
many adhesions. The uterus, both tubes and ovaries 
appeared normal. The left ovary was slightly en- 
larged. It was impossible to mobilize the sigmoid. 
Both the sigmoid and bladder were accidentally 
opened and sutured, and the abdomen was closed. 
Peritoneal culture was negative. She had a slightly 
stormy postoperative course and was given several 
transfusions and 4 gm. of sulfadiazine daily. She 
was discharged on the fifteenth postoperative day. 

Second admission (three months later). Following 
discharge the patient continued to have bouts of 
sharp, steady, low abdominal pain, pain in the blad- 
der on urination and occasional bouts of fe ver 
(102°F.) with chills. The vaginal discharge con- 
tinued. 

Physical examination showed marked tenderness 
in both lower quadrants, more on the right than on 
the left, without much spasm. A poorly defined 
moderately tender mass was present in the leu 
lower quadrant. Pelvic examination revealed paw 
and tenderness on motion of the cervix. In t _" e 
left vault was a tender soft mass that seemed to rise 
out of the pelvis to the umbilicus. The right vault 
was clear but tender. 

The blood pressure was 116 systolic, 72 diastolic. 
The temperature was 100°F., the pulse 70, and the 
respirations 20. 
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Examination of the blood showed a red-cell count 
3,720,000, with 65 per cent hemoglobin. The 
iite-ccll count was 14,150. The urine was normal, 
was a roentgenogram of the chest. A tuberculin 
tin dilution of 1:1000 was negative. 

The patient was given several transfusions, placed 
a high-calorie, high-vitamin diet and discharged 
a nursing home. 

Final admission (five months later). Following 
charge she continued to have episodes of low 
dominal pain. She lost about 15 pounds of weight 
d was bedridden most of the time. She drained 
nsiderable purulent material from the vagina, re- 
iring five pads daily. Two or three days before 
try she began to have increasingly severe, con- 
tnt, right lower abdominal pain. There were 
orexia and some nausea, but no vomiting. 

Physical examination showed a pale, thin woman 
io looked chronically ill.’ Exquisite tenderness 
d spasm were present over the right lower quad- 
nt, where a round mass about the size of a grape- 
lit was palpable. Pelvic examination showed a 
ofuse purulent discharge, a large tender fluctuant 
a$s on the right and a firm, apple-sized, tender 
ass on the left. 

The blood pressure was 94 systolic, 54 diastolic. 
ie temperature was 102°F., the pulse 110, and the 
spirations 24. 

Examination of the blood showed a red-cell 
'Untof 3,250,000. The white-cell count was 23,800. 
he urine gave a -f test for albumin, and the sedi- 
ent contained 30 to 40 white cells per high-power 
:!d. 

Phe patient was given a transfusion of 500 cc. of 
nole blood; Incision and drainage of a pelvic 
ascess was done vaginally, yielding 200 cc. of foul 
lick pus on the left and a small amount of clear 
r °wn fluid on the right. On the fourth hospital 
incision and drainage of the abscess in the right 
Wer quadrant was done, yielding a moderate 
nount of thin, clear, yellow-red fluid. Both cul- 
•rcs showed a few colonies of Staphylococcus albus 
id of nonhemolytic streptococci. Drainage through 
vagina was profuse. The patient continued to 
ln a fever of 101 to 102°F/ She was treated with 
1 abdominal heat cradle, repeated transfusions 

id sulfadiazine. 

the thirty-first hospital day an exploratory 
Parotomy was performed. 

Dhterential Diagnosis 

' Valter E. Garrey: The first laparotomy 
one here is helpful, because they apparently did get 
r °ugh the dense adhesions that had been found 
piously In the community hospital only to find 
at the uterus, tubes and ovaries were normal. 

* • y we sec the x-ray films? 

^liLFORT) Sciiulz: This is one of the films of a 
\ e °R ra m and shows an essentially normal upper 
r mary tract; there does seem to be a soft-tissue 


mass arising in the left side of the pelvis. Here is 
another film with a curious metallic foreign body 
with an accretion about it lying in the pelvis, not 
in the bladder or in the uterus. It is present in all 
the films. 

The film of the chest is merely confirmatory of 
negative findings. 

Dr. Garrey: I believe the best way to handle 
this case is to jump in feet first and try to account 
for the disease of the peritoneum that caused dense 
adhesions, a friable bowel, because of which several 
operators entered the small bowel, large bowel and 
bladder in their efforts to separate the adhesions, 
and loculatcd collections of fluid, which seem to have 
varied in their character and in their location from 
time to time. 

Before I saw the x-ray films I thought this woman 
had tuberculosis of the peritoneum, although I 
should have to account for the negative tuberculin 
test. I still think so, but I had not heard about 
this metallic foreign body. In seeking for the cause 
of a foul purulent discharge and recurring foul ab- 
scesses low in the pelvis, foreign body is one of the 
first things that come to mind. It is possible that 
some part of a drain or other material had been 
introduced during one of the earlier operations and 
had persisted in the cul-de-sac as a foreign body. 
If that were the case, I believe we should have to 
make a double diagnosis, tuberculosis and foreign 
body. So much for what seems the most likely 
possibility. 

The pelvic causes are reasonably well ruled out 
by the operator who saw the pelvis v hen the patient 
was operated on in this hospital. It is inconceivable 
that she had a gonococcal pelvic peritonitis and 
salpingitis at the time of the first operation, a little 
over a year and a half before she came in. Could 
she have had such an infection and not have had 
visible damage in the tubes and perioophoritis? I 
doubt it. I also think it unlikely that the gonococcus 
could have caused subphrenic abscess, although it 
may even cause perihepatitis. Perhaps the gram- 
negative organisms that were allegedly found at the 
.other hospital were due to gonococcal infection of 
the lower genital tract. Perhaps they were not 
truly gram-negative diplococci of the gonococcal 
variety. I think, but this is only a guess, that the 
appendix was probably the cause of all this trouble 
and that they later took it out, as one docs for a 
perforated appendix in which the abscesses have 
been previously drained. . . 

Of course endometriosis is a cause for dense ad- 
hesions and persistent trouble in the lower abdomen, 
but such a diagnosis is ruled out by the examiner 
who found normal adnexa at operation. 

An infected dermoid cyst came to my mind as a 
cause for persistent pus. Perhaps such a cyst rup- 
tured and spilled out its contents; but that is most 
unlikely. If she had had hydatid disease scattered 
through the abdomen, we should have heard some 
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mention of a well-encapsulated cyst rather than the 
story of dense and matted adhesions, I do not be- 
lieve that the persistent fluid collections in the lower 
abdomen were caused by an intrinsic lesion of the 
gastrointestinal tract. The patient was not of the 
age group in which diverticulitis is commonly found, 
and nothing of this nature was noted on barium 
enema at the first entry. 

Regarding neoplasm, one can remotely conceive 
that she had a mucous cyst of the appendix that 
had ruptured at the early operation and that pseudo- 
myxoma spread through the abdomen, but I believe 
that they would have found some of the myxo- 
matous material at operation here and that we 
should have heard of it in the findings that are 
given us. 

If she had a tuberculous peritonitis, would it be 
possible for her to have had a negative tuberculin 
test, once in a high dilution and once in a fairly 
concentrated dilution? I think that it would be 
if she had a persistent focus of infection and had 
thus been able to desensitize herself. I have been 
told that terminal and fairly massive cases of tuber- 
culosis often give a negative tuberculin test. Is 
that correct, Dr. Means? 

Dr. J. H. Means: I think so. 

Dr. Garrey: So I think that the patient did have 
a tuberculous peritonitis to account for the abdom- 
inal masses, the clear, free fluid and, later, the drain- 
ing free fluid, the dense adhesions and the friable 
bowel. Perhaps she had a fistula in the sigmoid 
that communicated with a caseous mass. It also 
looks as if there was a foreign body, which may 
have been at the bottom of the last episodes, par- 
ticularly the pelvic abscesses. 

My diagnosis is tuberculosis of the peritoneum 
and probably a foreign body in the lower abdomen. 

Dr. Means: Is there any possibility of actino- 
mycosis rather than tuberculosis? There was a lot 
of pus. 

Dr. Garrey: I thought of that and should have 
mentioned it. If she had had actinomycosis of this 
long duration there should have been extensive 
tissue destruction, and an actual fistula to the out- 
side should have developed as a result of the destruc- 
tiveness of that process. 

Clinical Diagnosis 

Chronic pelvic inflammatory disease. 

Dr. Garrey’s Diagnoses 

Tuberculosis of peritoneum. 

Foreign body in pelvis? 

Anatomical Diagnosis 

Actinomycosis of fallopian tubes and ovaries. 

Pathological Discussion 

Dr. Benjamin Castleman: At operation the 
uterus and both tubes and ovaries were removed. 


The tubes were thick and dilated and covered i 
firm fibrous adhesions, the right one more so t 
the left. The right ovary was intimately adhe 
to the tube and was enlarged. When this was 
into a fair amount of dirty gray, somewhat puru 
material exuded ; similar material was also foun 
the tube. Microscopic examination showed thr < 
ter of the tube to be full of pus and scattered colo 
of actinomyces. The latter were also found in 
ovary. 

Dr. Leland S. McKittrick: The medical dep 
ment is doing well. 

Dr. Castleman : 1 believe that at the time of 
first admission here Dr. Arthur W. Allen sugge! 
actinomycosis; the organisms were hunted for 
not found. 

Dr. Garrey: How long do you think she had 
actinomycosis? 

Dr. Castleman: I do not know. It is a bit i 
prising that there were not more lesions in thepe 
at the time of the first operation here, but there v 
so many adhesions that apparently they were 
able to explore the pelvis thoroughly. 

What do you think about the origin, Dr. 1 
Kittrick ? 

Dr. McKittrick: I was wondering where it c: 
from. There is the first episode to explain, 
might have had a perforated appendicitis at t 
time and that might have been the origin of 
actinomycosis. Is that possible? 

Dr. Castleman: That is my feeling. 

Dr. McKittrick: The whole story is a more 
less confusing affair, but that is a possible expla 
tion. Actinomycosis certainly follows, at least 
infrequently, work on the bowel, particularly 
operation for perforation of the appendix. 

Dr. Castleman : It is interesting that during 
last two months we have had three cases of acti 
mycosis. 

CASE 30182 
Presentation of Case 

A fifty-nine-year-old business executive was si 
by his physician because of acute difficulty 
breathing. 

The patient had been in excellent health and a v< 
hard worker until six years before the P res ‘ 
episode when he developed “leg ache,” _ insom 
and tiredness. He was seen by his physician a 
found a slightly enlarged heart. There was bigem>' 
and a rough apical systolic murmur. The be 
pressure was ISO systolic, 70 diastolic. The wh> 
cell count was 7900, with 64 per cent neutropn 
The red-cell count was 4,810,000, with 80 per c< 
hemoglobin. The nonprotein nitrogen was 3 B 
per 100 cc. The urine was normal. A blood ij in 

test was negative. An electrocardiogram shorv 

normal rhythm, with a rate of 68. The PR i nter 
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-as 0.16, and the QRS interval 0.07 second; T : and 
\ were upright, Tj diphasic and T s inverted. There 
•ere slight left-axis deviation and ventricular 
ttrasystoles. The T waves in Lead 2 were some- 
hat abnormal (there was a possibility that the 
iad wires in Lead 1 were crossed). 

The pain in the legs continued; he was seen by 
arious specialists during the following two years 
nd obtained slight improvement by a leg bandage, 
'our years before the present episode he developed 
ain in the low back, and finally had an operation 
ar a ruptured intervertebral disk, with apparent 
mprovement in the back pain. The pain in the 
lives persisted, however, even with high-calcium 
herapy. An electrocardiogram one year before the 
iresent attack showed the same recording as before. 
There were frequent ventricular premature beats. 
The T waves were upright. Some slurring and prol- 
ongation of the QRS complex was seen. A chest 
oentgenogram six months before the present ill- 
icss showed slight cardiac enlargement. The heart 
ivas a little wide across the auricles. 

The patient remained in an essentially unchanged 
.’ondition until five days before the present episode, 
'hen, after running for a train, he became breath- 
css. In the next few days he had several attacks 
mild dyspnea. One morning after severe dyspnea 
>f four hours’ duration, which had awakened him 
from sleep, he called his family physician. 

Physical examination showed a well-developed, 
trell-nourished, moderately dyspneic man. The 
cervical veins were slightly prominent. The left 
border of cardiac dullness was 9 cm. to the left of 
the midsternal line in the fifth space. The rate was 
irregular, with frequent extrasystoles. The pulmonic 
second sound was greater than the aortic. A loud 
(Grade IV) harsh, apical, systolic murmur was trans- 
mitted posteriorly. There was a slight thrill at the 
*P e *» but no gallop rhythm. The pulse was full. 
Examination was otherwise negative. The blood 
pressure was 130 to 160 systolic, 70 diastolic. The 
a pical pulse was 84, the radial pulse 72. The tem- 
perature was normal. ' 

Examination of the blood showed a hemoglobin 
of 90 per cent. The white-cell count was 7400, with 
Per cent neutrophils. 

He was given 0.1 gm. of morphine hydrochloride, 
w, th instantaneous relief. He had a second, but 
much milder, attack of breathlessness at5 :00 o’clock 
. next morning, and three mild attacks the follow- 
mg day. He was then placed on 1J^ gr. of digitalis 
. rce rimes daily and on 3 gr. of quinidine three 
Lmes a day for the irregularity. His condition im- 
proved definitely until the eighth day of his 
.ess, when he had considerable air hunger asso- 
rted with pounding and irregularity of the heart 
Examination showed definite bigeminy, with 
1 c alternate beats not coming through. The rate 
ft the wrist was 45. It was found that air hunger, 
Regularity of the rhythm and pounding appeared 


when he lay down, but that these disappeared and 
bigeminy was resumed when he sat up. The digi- 
talis was stopped because he had received a total of 
18 gr. He developed pain in the legs, but no evi- 
dence of phlebitis could be found. In the next four 
days he had periods of quadrigeminal rhythm, — 
that is, three normal beats and then an extrasystole 
that did not get through to the wrist, — alternating 
with bigeminy and periods of air hunger and pound- 
ing when he slumped down. On the fourteenth day 
of his illness he was quite weak and complained of 
sleeplessness; he was given 50 mg. of Demerol. On 
the evening of the fifteenth day, while being read 
to by his wife, he complained of not being able to 
get his breath, took four or five gasps and died 
within a few seconds. When seen by his family' 
physician a few minutes after that, no dilated neck 
veins were found. 

Differential Diagnosis 

Dr. Conger Williams: We are not told whether 
the leg ache resulted from exercise, when it occurred 
and so on. Such pain in the leg might mean the onset 
of intermittent claudication due to arteriosclerosis 
in the extremities, or it might mean thrombo- 
phlebitis. But I judge from the long duration and 
the absence of mention of swelling that the ache did 
not mean thrombophlebitis. 

It is possible that the back pain was the result 
of a ruptured intervertebral disk, whereas the leg 
pain was due to peripheral arteriolar disease or 
thrombophlebitis. 

Have we the x-ray films here? 

Dr. Benjamin Castleman: No; they were taken 

outside. . , 

Dr. William B. Breed: Dr. Holmes interpreted 

the x-ray findings. , . 

Dr. Williams: “The patient remained in an 
essentially unchanged condition until five days before 
the present episode, when, after running for a tram, 
he became breathless.” This is the first sign of any- 
thing suggesting changes in the cardiac status. \v e 
have the statement that six years previously a 
loud, rough, apical systolic murmur was heard, 
which was still present at the time of this examina- 
tion. The onset of dyspnea with exercise suggests 
cardiac failure. The subsequent attacks were not 
necessarily related to exercise. 

We are told that the systolic murmur was trans- 
mitted posteriorly. I wondered about that state- 
ment. Does it mean transmission to the axilla or all 
the way around to the lung bases and back, that 
distinction is of some importance in making a 
differential diagnosis. 

Dr. Paul D. White: AH the way around to the 

Dr. Williams: The relation of bigeminal rhythm 
to posture is interesting. Change m position with 
, .assumption of the horizontal ivould make the 
' • more breathless, and might -"ced up the 
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pulse rate. With a faster pulse and shorter diastole, 
premature beats are less likely to occur. We know 
that he had previously had an irritable ventricle and 
was subject to attacks of ventricular premature 
beats. It might be that posture, either through its 
effect on congestive failure or possibly from reflex 
effect, modified in some way the formation of pre- 
mature beats. It is well known that certain cases 
with tachycardia are affected by posture. I have 
seen the frequency of formation of ventricular pre- 
mature beats altered by a change in position. 

In considering the differential diagnosis I think 
that we have rather good evidence for the existence 
of heart disease. Can the whole picture be explained 
by assuming that he had heart disease alone, or 
must we assume that he had other complications in 
addition to heart disease? Certainly the presence of 
a loud apical systolic murmur over a period of six 
years is good evidence for heart disease, and in a 
man of this age the presence of such a murmur, even 
though it is not heard in the aortic area, always 
makes one suspicious of aortic stenosis. This is 
particularly true in the presence of emphysema, 
when the base of the heart may be some distance 
from the sternum, interfering with the transmission 
of the murmurs to the aortic area. It does not 
happen so often in thin patients. Another thing 
that inclines me to a diagnosis of aortic stenosis is 
the clinical course. In the first place he had only 
slight, apparent enlargement by x-ray examination 
six months before the final episode began. In aortic 
stenosis one may get considerable hypertrophy of 
the ventricular wall before any enlargement becomes 
evident by x-ray. The fact that he had few symp- 
toms until the time of the final episode is con- 
sistent with aortic stenosis. The blood pressure in 
this case was not the typical blood pressure of ad- 
vanced stenosis of the aortic valve, but that again 
does not rule out the diagnosis because it may occur 
in association with hypertension. Another thing in 
favor is the rather indefinite character of the electro- 
cardiogram. It certainly did not give any specific 
diagnostic lead, most of the abnormality occurring 
in Lead 2 or 3. Aortic stenosis may give a variable 
electrocardiographic picture. It often is not of much 
help in making a diagnosis, and may not show evi- 
dence of left ventricular strain. Certainly this 
electrocardiogram did not show left-axis deviation, 
and did not have the characteristics of left ventricu- 
lar strain. Another thing in keeping with the diag- 
nosis is sudden death, patients with high-grade 
aortic stenosis often dying suddenly. Of course 
some are prone to fainting attacks, but it is not 
necessary in patients who die suddenly from this 
disease, to have had previous faintin'g attacks. 

The fact that the murmur was heard in the back 
is against the diagnosis of aortic stenosis. Well- 
transmitted aortic systolic murmurs are heard in 
tLe. axilla but not in the back. Also against the 


diagnosis is the fact that the aortic second sound 
was heard. That does not rule it out, however. 

If the patient did not have aortic stenosis, what 
, caused the apical systolic murmur? I am notable 
to say. I believe that he almost certainly did not 
have mitral regurgitation on the basis of old rheu- 
matic infection. My main argument against that 
is the fact that at no time did he show evidence of 
marked left ventricular enlargement. Had such a 
lesion been present for several years, particularly 
a lesion of sufficient degree to produce a murmur 
this loud, one would expect to see considerable en- 
largement, both of the left auricle and ventricle. 
The x-ray report states, “The heart was a little wide 
across the auricles.” I assume that this was in the 
posteroanterior view. The auricles are not men- 
tioned specifically, which is not particularly helpful. 

One must consider the possibility of cardiac dila- 
tation to explain the murmur, but there are several 
things against that. One is the duration. We know 
that the murmur had been present for six years, and 
yet the degree of cardiac enlargement was never very 
great. So I think we must assume that in all 
probability he had a valve deformity to account for 
this murmur. I find it hard to account for the mur- 
mur on the basis of any disease in the mitral valve, 
and I certainly can think of no • congenital lesion 
that would fit in with this murmur and also with 
the findings in the electrocardiogram. I did con- 
sider the possibility of coarctation of the aorta, but 
certainly there is nothing to support that diagnosis. 
I also considered the possibility of whether this man 
had, in addition to a valvular lesion, coronary heart 
disease. It is quite likely that he did, although we 
have no objective evidence for it. One cannot, how- 
ever, explain the cardiac enlargement and sub- 
sequent events on the basis of coronary heart 
disease alone. Ordinarily when one sees a significant 
enlargement of the heart in the course of coronary 
heart disease, there has been at least one myocardial 
infarction at some time in the past. We have neither 
electrocardiographic nor clinical evidence to support 
that diagnosis. 

Then of course there is one condition outside o 
the heart which we must consider in any acute car- 
diac diagnosis — namely, pulmonary embolism- 
There are a number of things in this man’s story an 
findings that suggest pulmonary embolism. In t“ e 
first place w.e have a rather vague story of pain 111 
the leg, which might have meant thrombophlebitis) 
although at no time was there objective evidence o 
such. It is possible to have large pulmonary emb°J 
without any sign of thrombophlebitis in the leg) 
in fact it is a fairly common occurrence. That mig 1 
explain the findings of distended neck veins, 
loud pulmonic second sound and finally the sudden 
death, assuming that he had one embolus or more 
at the beginning of the final episode and another 
the end. 'Rut I mw?, wot so swtvs&ed with that dmg- 
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is as I was with the diagnosis of heart disease to 
lain the whole thing. I still cannot think of any- 
ig that fits the findings quite so well as aortic 
tosis, in spite of the fact that the murmur was 
heard in the aortic area. 

)r. Breed: When I first saw this patient a num- 
of years ago I considered the distinct possibility 
ome congenital lesion. He was not really a car- 
: patient until a short time before his death. I 
sidered thrombophlebitis seriously, and I might 
that this question of the pain he had in his legs 
tld be corrected. It was not pain. It was a feel- 
of discomfort and tension in his calves, which 
t him from sleeping. It should not be dignified 
i the name of pain. 

here is another point that I think is important 
'ring out: this murmur was sharply localized at 
apex and was associated with a systolic thrill 
he same area; the base of the heart was prac- 
lly free from murmur and absolutely free from 
h The murmur was transmitted directly 
ugh to the base of the left lung. 

R. White: I wish Dr. Williams had been there 
his stethoscope. It is sometimes impossible to 
nbe murmurs adequately. You have to hear 
This murmur was practically entirely 
al, and it was loud. I felt a slight thrill at the 
• The murmur was not heard along the upper 
>ack over the spine, but was well heard at the 
bases. I thought that that distinction was im- 
ant enough to allow us to decide that the val- 
r ^ e ^ ec t was mitral regurgitation rather than 
c stenosis. Had Dr. Williams been there he 
d, I think, have voted for mitral rather than 
c origin of the murmur. In middle-aged and 
men, however, aortic stenosis, rather than 
1 re 8 ur gitation, is usually responsible for loud 
mirs that have been present for years, 
us patient had had no rheumatic history. He 
us tonsils taken out as recently as 1937 and had 
a life-insurance examination ten or fifteen 
' P rev iou$Iy; but the murmur had been present 
ears before the final illness, 
was also important to consider the arrhythmia, 
v c thought that, in addition to the large doses of 
1 is along with bed rest, that he was having for 
angestivc failure, he should also receive quini- 
which ought to help to prevent a more serious 
\ ance rhythm. Such a disorder of rhythm — 

’ ventricular fibrillation — • was one of the 
> s that we thought of as a possible cause of 
was always afebrile. Nevertheless, if 
were a rheumatic heart, whether aortic or 
1 m type, there might have been a recurrent 
ttatic myocardial involvement to explain the 
Pt failure that came on. On the other hand, 
c ute physical strain when he ran for the train 
c to precipitate the illness — an unusual 
a ‘ter which the present illness started. 


Dr. Breed: I was more impressed than Dr. 
White was with the association of the arrhythmia 
and what the patient called air hunger. 1 saw him 
more frequently and watched him with that in mind. 
The change in position with relief of the air hunger 
and return to bigeminy, as opposed to the grossly 
irregular rate when he was having the air hunger, 
was very impressive. 

Dr. W^iiite: He was a nervous man and sensitive 
to the arrhythmia. That may have entered into 
the picture some. 

Dr Williams: I should like to ask Dr. W 7 hite 
a question. If you thought that this was mitral 
regurgitation, might the apparent failure have 
represented something else — such as pulmonary 
embolism? 

Dr. W^hite: We had seriously thought of it but 
did not enter it as a diagnosis. We also thought of 
coronary complications, but found no proof of them. 
The electrocardiogram was never that of coronary 
heart disease. 

Dr. Williams: Did you believe that the x-ray 
changes were enough to account for a diagnosis of 
cardiac failure on the basis of a lesion involving the 
mitral valve? 

Dr. W 7 hite: Wc did not have an x-ray examina- 
tion after the heart began to fail. 

Dr. Williams: The note made on final physical 
examination states that the left border of dullness 
was 9 cm. to the left of the midsternal line, which 
does not suggest much enlargement. 

Dr. W 7 hite: The left border was difficult to find, 
but it seemed definitely beyond the normal position. 

Clinical Diagnoses 

Rheumatic heart disease, with mitral regurgi- 
tation. 

Congestive heart failure. 

Ventricular tachycardia or fibrillation, coronary 
occlusion or pulmonary embolus? 

Dr. Williams’s Diagnoses 
Aortic stenosis (? rheumatic or calcareous). 

Cardiac enlargement. 

Congestive failure. 

Pulmonary embolism? 

Anatomical Diagnoses 
Rheumatic heart disease, with mitral regurgi- 
tation. 

Cardiac hypertrophy. 

Pathological Discussion 
Dr. Castleman: At autopsy, the heart of this man 
weighed 550 gra., a little under twice what it should 
weigh. The enlargement was uniform throughout 
all chambers. The right vcntricular wall, however, 
was not hypertrophied, measuring only 3 to 4 mm. 
The left vcntricular wall was definitely hypertro- 
phied, measuring 17 to 18 mm. There was no 
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coronary disease. The pathology was limited to the This is a much rarer type of congestive failure an 
mitral valve, which was definitely fibrous (Fig. 1). death in middle-aged and older men than is ths 
Some of the chordae tendineae were thick and due to aortic stenosis, the chances ordinarily bein 
slightly shortened, but the circumference of the 10 to 1 in favor of aortic stenosis; it seemed tot 



valve was markedly lengthened, measuring 15.2 
cm. This was, then, a case of true mitral regurgita- 
tion — one of the few that we have had here as 
extensive as this. There was no disease of the aortic 
valve, and the myocardium showed no evident 
Aschoff nodules. The exact cause of death is still 
a mystery, but I suppose it was due to ventricular 
fibrillation or something of that nature. 

Dr. White: That was our conclusion; he had 
probably not received enough quinidine to prevent 
fatal arrhythmia. He may have had ventricular 
tachycardia for a few seconds before the ventricles 
fibrillated. 


at the time that the murmur and its transmission 
were significant. 

Dr. Castleman: At the time of autopsy there was 
little evidence of congestive failure. The k ve) 
showed only slight congestion. 

Dr. Breed: I was convinced before his death that 
the mild congestive failure from which he had suf- 
fered had been overcome and that, at the time o 
death, he was not suffering from congestive . failoi* 
as such. 

Dr. White: He was much better in that respect- 
He had improved quickly under treatment wit 
digitalis and rest. ' 
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•Annual meeting 

The one hundred and sixty-third anniversary 
■ Massachusetts Medical Society will be held 
h 31 Hotel Statler, Boston, on May 22, 23 and 24; 
Jthe program of the meeting appears elsewhere in 
r^is issue of the Journal. 

j According to the custom of the past two years, 
annual meetings of the supervising censors and 
the Council will be held in the late afternoon and 
Gening, respectively, of Monday, May 22, the day 
before the opening of the regular sessions. 
t scientific program set up by the Committee 
on Arrangements covers a wide variety of interest- 
ing and timely subjects that will be discussed by 
> Authoritative specialists, 
s 

p 

l 


The first morning will be devoted to a symposium 
on war injuries, including venereal disease, wound 
surgery, reconstructive surgery, the use of physical 
therapy, and psychiatric casualties and their treat- 
ment. Following the business portion of the annual 
meeting of the Society, the annual oration will be 
delivered by Dr. Joseph C. Aub. The afternoon 
session begins with a group of papers on miscel- 
laneous topics and ends with the Shattuck Lecture, 
which will be given by Dr. Alfred Blalock, surgeon- 
in-chief at Johns Hopkins Hospital and professor 
pf surgery, Johns Hopkins University School of 
Medicine, the title being “A Consideration of Cer- 
tain Recent Advances in Surgery.” The annual 
dinner of the Society will be held that evening; the 
president, Dr. Roger I. Lee, will preside, and the 
guest speakers will be the Honorable Leverett 
Saltonstall, Governor of Massachusetts, and Bill 
Cunningham, the well-known columnist of The 
Boston Herald . 

The morning program for the second day com- 
prises five papers on subjects of general interest and 
a symposium on gall-bladder disease, including the 
medical, surgical and radiologic aspects followed by 
a question-and-answer period. At noon, the sec- 
tions will hotd luncheon meetings, and at each a 
short talk is scheduled. The afternoon session will 
end with a panel discussion on the selection and use 
of new chemotherapeutic agents, under the chair- 
manship of Dr. Chester S. Keefer. 

The scientific and technical exhibits, particularly 
the latter, will be more extensive than ever before. 
Pharmaceutical houses have made a tremendous 
contribution to the war effort, In fact, one whose 
significance and value can never be appreciated 
until the ban of censorship has been lifted, — and 
what they have accomplished and are accomplishing 
deserves proper recognition by the medical pro- 
fession, which can best be shown by visits to ,the 
booths of the commercial exhibitors. 

Other attractions include the usual continuous 
motion-picture program on both days. 

It is obvious that the Committee on Arrangements, 
composed of Dr. Gordon M. Morrison, chairman, 
and Drs. Roy J. Hcffernan, Sidney C. VViggin, 
Richard I. Smith and G. Guy Bailey, has put a large 
amount of time and thought in making the plans 
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for this meeting. Owing to the shortage of phy- 
sicians, there is an increasing demand for efficient 
medical practice, and all members of the Society 
should welcome the opportunity of learning the 
most up-to-date methods from those who are 
qualified to discuss them. A good attendance seems 
assured. 


JOURNAL OF NEUROSURGERY 

The publishing of a new journal devoted to 
neurosurgery adds to the firm foundation of this 
branch of medicine. 1 Neurological surgery de- 
veloped largely in this country as the result of the 
stimulus given to it by Harvey Cushing, who began 
publishing papers on the subject as early as 1900 
and continued up to the time of his death in 1939. 2 
A society of neurosurgeons named in his honor has 
now established a journal with an editorial and ad- 
visory board that reflects the widespread interest 
in this subject. The chairman of the board is Dr. 
Gilbert Horrax, of Boston, long associated with Dr. 
Cushing at the Peter Bent Brigham Hospital. 
Other members are from Chile, Canada, England 
and Sweden. It is presumed that after the war 
representation from other parts of the world in 
which neurosurgery flourishes will appear on the 
editorial committees. The managing editor, Dr. 
Louise Eisenhardt, of New Haven, Connecticut, 
was also closely associated with Dr. Cushing for 
many years, and she collaborated with him in his 
final great volume reporting his surgical experience 
with meningiomas. Dr. Eisenhardt is head of the 
Brain Tumor Registry at the New Haven Hospital, 
an undertaking begun by Dr. Cushing, where many 
specimens from other clinics are examined yearly 
and compared with those already on file. 

In the first number of the Journal of Netcro- 
surgery, Dr. Horrax describes some of Harvey 
Cushing’s contributions to the subject, reviewing 
the development of the technic of surgical explora- 
tion of the cranial contents by this master. Another 
paper deals with fibrin foams as hemostatic agents 
and with fibrin films in the repair of dural defects 
and in the prevention of meningocerebral adhesions; 
the authors are Dr. Franc D. Ingraham and Dr. 
Orville T. Bailey, of the Harvard Medical School 


and the Children’s Hospital. These and other ton 
tributions make the first number of this journal ar 
important addition to medical literature. Th< 
illustrations are excellent, many of them being it 
color. This journal, therefore, is indeed a welcorm 
addition to medical literature, and with the fine 
standards set up by the initial number the editoi 
and her editorial advisers are open to sincere 
congratulations. 
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MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

DONALDSON — James F. Donaldson, M.D., of Middle- 
ton, died March 10. He was in his sixty-seventh year. 

Dr. Donaldson received his degree from Harvard Meta 
School in 1902. He was a member of the Massachusetts 
Medical Society, the American Medical Association, and the 
New England Pediatric Society. 

His widow and three sons survive. 


HARVEY — Frank T. Harvey, M.D., of Milford, died 
February 1. He was in his seventy-eighth year. , 

Dr. Harvey received his degree from the New York Medical 
College in 1893. He was a former member of the Massachu- 
setts Medical Society, a member of the American Media 
Association and an honorary member of the staff ot tn< 
Milford Hospital. 


JACQUES — J. Hector Jacques, M.D., of Fitchburg, died 
April IS. He was in his sixty-ninth year. , 

Dr. Jacques received his degree from Harvard Meaiv 
School in 1910. He was a member of the ’ Massacnuset • 
Medical Society and the American Medical Association. 


LOWNEY — John F. Lowney, M.D., of Fall River, dW 
February 19. He was in his seventy-fifth year. . , 

Dr. Lowney received his degree from Tufts College Med 
School in 1900. He was elected president of the Fall 1 
Medical Society in 1907. He was a member of the Mass* 
setts Medical Society and the American Medical Associa 
His widow survives. 


MAYHEW - Orland S. Mayhew, M.D., of Vine}'*' 
Haven, died February 26. He was in his sixty-seventh ) , 

Dr. Mayhew received his degree from Harvard i Me 
School in 1901. He was examining physician of the o e e „ 
Service board and chief of staff of Martha’s Vineyara L 1 . , 
pital. He was a member of the Massachusetts M ,, 
Society, the American Medical Association and the Ma 
Vineyard Medical Society. 

H is widow, two daughters and a son survive. 

McAUSLAN — James L. McAusIan, M.D.,of North 
ton, died March 22. He was in his seventieth year. , 

Dr. McAusIan received his degree from Harvard 
School in 1899. He was a member of the ^ a . ss f- ffi 
Medical Society, the American Medical Associati n, . 
American Psychiatric Association and the New a b 
Psychiatry Association. 

His widow, two daughters and two sons survive. 
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PENNY — Mary M Penny, M D , of Saugus, died April 
She was in her se vent} -third year 
Dr Penny received her degree from Tufts College Medical 
hoolin 1910 She founded the preschool clinic in Saugus 
e was a member of the Massachusetts Medical Society 
i American Medical Association and the Lynn Hospital 
iff 

A daughter, a son, a brother and two grandsons survive 


VARNEY — Elton M Varney, MD, of Peabody, died 
arch 11 He was in lus sixty -sixth year 
Dr Varney received his degree from Bowdoin Medical 
bool in 1903 He was a member of the Massachusetts 
edical Society and the American Medical Association 
Hu widow survives 


use any other insignia or form of advertising except as 
approved by the Committee on Auxiliary Emergency 
Medical Depots 

10 The owner shall surrender to the Committee on Auxiliary 
Emergency Depots his insignia and Civilian Defense 
button if in the opinion of the committee it be deter 
mined that his store is no longer a proper place to be 
designated as a depot 

11 The owner shall attend ail meetings to which he may 
be invited by the local medical committee of the Massa 
chusetts Committee on Public Safety 

12 The owner shall agree that all medical supplies furnished 
to the Civilian Defense or Red Cross authorities in time 
of an emergency or disaster shall be without cost to 
said authorities and shall be his contribution to the 
welfare of the community and the Commonwealth 


WINSLOW — George F Winslow, M D , of Hyde Park 
id April 17 He was in his sixty eighth year 
Dr Winslow received his degree from Harvard Medical 
hool in 1901 After serving his internship at Carney Hos 
tai he entered practice in Hyde Park in 1903 He was an 
amining physician for the Boston schools and for several 
Lit P^ ant8 m Hyde Park Dr Winslow was a member 
the Massachusetts Medical Society, the American Medical 
locution and the Society of Examining Physicians of 
uton 

Bis widow, a daughter a brother and two grandchildren 
rvive 


AR ACTIVITIES 

1VILIAN DEFENSE 

Auxiliary Emercevcy Medical Depots 

following arc the requirements for retail druggists 
h*t» !! 0rcs 9 ua hfy as auxiliary emergency- medical depots 
by the Committee 
the Massachusetts 


The drugstore shall be approved by the committee as a 
•tillable store for a depot 

^ drugstore shall always have on hand suitable medi 
ai supplies to care for a minimum of fifty persons who 
or disasi* 1 mc< * ,ca ^ su Ppl ,cs ,n time emergency 

Jnv L Wner ant * his employees shall be subject to call at 
y hour to provide these medical supplies in the event 
emergency or disaster 

av!n! °i!T nCr L 8I S° an agreement that he will make 
latiic the necessary medical supplies to the Civilian 
ev(*nt n8e r° r ^ross authorities when called on in the 
ent of an emergency or disaster 

Rhptk Wn £ r s ^ a ^ agree to make available these supplies 
from Cf *" c emergency or disaster arises out of the war or 
Tut °v} cr accident or disaster to which the Civilian 


Deb 

The 


ense or Red Cross authorities may respond 
°wncr shall comply with all the requirements and 


i — ' vuiiiyiy wu.ii an me requirements 

of tk m i * * * * * * 08 P romu lgated or issued by the Medical Division 
• e Massachusetts Committee on Public Safety 
«hief° WnC I ai ^ employees shall take orders from the 
*ton» ca * officer of the community in which his 
Uvm 11 oc ? tc d or from such other officer or represents 
r» as the Medical Division of the Massachusetts 
ofn<w U \. tC ?i Public Safety or the local chief medical 
^ Th r Sha ^ c,l S natc 

ines*°r nCr 3nc * ^ ,s em pl°> ees shall hold themselves in read 

senta* C0 °,P era te and assist all duly authorized repre- 

Safetv CS °* t ^ IC M assac husctts Committee on Public 
) *r., * ,n of emergency or disaster 

inj?-»n, Wtvt r place m his front store window the 

inar™j° t le Auxiliary Emergency Medical Depot 
Aiini?, r Ce w, th the directions of the Committee on 

lar y Emergency Medical Depots and shall not 


CORRESPONDENCE 

PROCUREMENT AND ASSIGNMENT 
Of NURSES 


To the Editor The Procurement and Assignment Service 
for Nurses has two objectives to procure the necessary 
nurses for the military services with due consideration for 
civilian needs and to bring about an equitable redistribution 
of nurses to maintain essential civilian nursing services 

Enlistment of nurses in the military service is voluntary 
but no nurse may be accepted for military service until given 
a I -A classification by a committee of tne Procurement and 
Assignment Service By renewing the positions of all eligible 
nurses the committees are maLing as fair a determination 
as possible of those best able to be declared available for 
military service while they are deferring those who are most 
essential for civilian needs 

To secure the numbers needed by the Army and Navy> a 
certain number of young eligible nurses will have to go l r ° r P 
the private-duty field and general hospital public health 
and industrial nursing services as well as from doctors 
offices if they are doing non nursing work or work that can 
be taken over without difficulty by a nurse ineligible for 


military service 

With the very acute shortage of physicians the essen 
tialitj of the nurse assistant to the private phjsician or sur 
neon is recognized In order to meet our obligations and stilt 
protect all the essential civilian services hottever, we ask 
the co operation of the doctors in two ways 

To give the Committee of the Procurement and Assign- 
ment Sort ice tf ° ffice 

nurses so as to , 

To hold nurses a« , r ^ 

nursing duties and not to employ young graduates 
who are our most promising source of recruits for tne 
military service 


The Army quota for 1944 has been reduced, the Navy 
quota remains the same Massachusetts is asked to procure 
4j4 nurses by July 1 The needs after that date are not 

he response of nurses is excellent and we think that we 
shall be not far below our quota \\ e hope that wc can also 
protect the places where the strains arc most acute m cm i 
service owing to nursing shortage To do so the support ol 
tilt, phvsicians is needed 

Massachusetts Committfe for Proclrfmpnt 
\\D Assit NVIFNT OF iNURSES 


Katharine r Peirce CJ'dtrrul* 
Mrs IlotdD Brace 
Dorothy J Carter 
\ath3lticl P I aion M D 
Bcs<ie P Hanson 
I lanche P Hirnman 
Katharine V McCab»* 
Dwight O Hara MD 
Helen O Totter 
I va S \\ aid run 
Marjorie B Da us ex ofjtio 
Margaret Dieter, er oneto 
Helene G Lee ft it rto 
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PROGRAM OF THE ONE HUNDRED AND SIXTY-THIRD ANNIVERSARY OF THE ! 

MASSACHUSETTS MEDICAL SOCIETY ' 


Monday, Tuesday and Wednesday, May 22, 23 and 24, Hotel Statler,’ Boston 


The Registration Desk will be located on the 
Mezzanine Floor, and all who attend the meeting are 
requested to register. 

Owing to the lack of personnel and food supplies, 
the Hotel Statler must be informed concerning the 
number of members who will attend the various 
luncheons and dinners. Attendance is not limited, 
but tickets must be obtained in advance. It is 
doubtful whether any tickets will be available at 
the time of the meeting. 


l!-ia 

drs: 

11:00 Annual Meeting of the Massachusetts j, , 

Medical Society 

, i <• 

Georgian Room ‘ Q 

Annual Oration (following annual meeting): Tin Toxic 
Factors in Traumatic Shock. Dr. Joseph C. Aub, • 
Boston. Professor of research medicine, HaK_^ 
vard Aledical School; physician, Massachusetts' 
General Hospital; director, Collis P. Huntington 
Memorial Hospital, Massachusetts General ( 
Hospital. 1 


MONDAY EVENING, MAY 22 

Annual Meeting of the Council of the 
Massachusetts Medical Society 
5:00 Supervising Censors’Meeting (Parlor D). 

6:00 Cotting Supper (Parlors A and B). 

7:00 Council — Annual Meeting (Georgian Room). 


TUESDAY MORNING, MAY 23 
First General Session 
Georgian Room 


Dr. George L. Schadt, Chairman 
Dr. G. Lynde Gately, Co-chairman 

Symposium on War Injuries 

9:00 Venereal Disease as a War Injury. Dr. Oscar F. Cox, 
Boston. Associate professor of medicine, Boston 
University School of Medicine; clinical professor 
of urology, Tufts College Medical School; director, 
Division of Genitoinfectious Diseases, Massachu- 
setts Memorial Hospitals; member, Subcommittee 
on Venereal Diseases, National Research Council. 


9:20 Surgical Experiences with Wounds in the Papaun 
Campaign. Colonel Augustus Thorndike, M.C., 
A.U.S., Washington, D. C. 

9:40 Reconstructive Surgery. Dr. Philip D. Wilson, New 
York. Surgeon-in-chief, Hospital for Special 
Surgery, New York; clinical professor of ortho- 
pedic surgery, Columbia University College of 
Physicians and Surgeons. 

10:00 Physical Therapy: Its relation to war injuries. Dr. 

Kristian G. Hansson, New York. Director of 
physical therapy, Hospital for Special Surgery 
and New York Hospital. 


10:20 



Psychiatric Casualties of the War, and Their, Treatment 
Dr. Winfred Overholser, Washington, D. C 
’Superintendent, Saint Elizabeth’s Hospital, 
shington, D. C.; professor of psychiatry. 
• Washington University School of Med- 
irman. Committee on Neuropsychiatry, 
’’esearch Council. 


IS- 


*V? f 

'A4 




Annual Luncheon (Parlors A, B, and C): tickets MUSI ':C: 

be procured in advance of the meeting. '-[j 


3:00 


3:20 


TUESDAY AFTERNOON, MAY 23 
Second General Session 
Georgian Room 


\ h 
. I; 


Ad- 


Dr. Dwight O’Hara, Chairman 
Dr. Clifton T. Perkins, Co-chairman 


2:00 


The Practitioner, the 
Dr. John Fallon, 
Clinic. 


S lirgroii and Endometrium- 
Worcester. Surgeon, Fallon 


2:20 


2:40 A 


Some Practical Aspects of Female Genital Blecdir-l 
Dr. Richard W. Te Linde, Baltimore, Marylani 
Professor of gynecology, John6 Hopkins Univer- 
sity School of Medicine; chief gynecologist, Johns 
Hopkins Hospital. 

Comparison of Results in Immediate- and Dela)td 
Treatment of Injured Nerves of the Forearm ar- 
Hand. Dr. William E. Browne, Boston. Surgeon- 
in-chief, Second Surgical Service, Carney Hospira , 
clinical professor of surgery, Tufts College 
Medical School. 


8} 


\ 


1 ‘ 
\ I 


(MC), 


Typhus. Rear Admiral C. S. Stephenson 
U.S.N., Washington, D. C. 

Tropical Diseases of the Skin. Dr. Howard Fox, Neff 
York. Professor of dermatology and syphilologD 
emeritus, New York University School of h e 


3:40 The Study of a Patient from the Psychosomatic 


Stat-i- 


op a ranent prom the rsycnvsv,--—- - 
point. Dr. Kenneth J. Tillotson, Belmont. *7 
chiatrist-in-chief, McLean Hospital, Waver e}i 


Massachusetts. 


4:00 The Shattuck Lecture. A Consideration of Certs'- 


iihattuck Lecture. A Consideration oj , 
Recent Advances in Surgery. Dr. Alfred Bla oC j 
Baltimore, Maryland. Surgeon-in-chief, J° ^ 
Hopkins Hospital; professor of surgery, J° 
Hopkins University School of Medicine. 
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TUESDAY EVENING, MAY 23 


WEDNESDAY NOON, MAY 24 


X) Annual Dinner of the Massachusetts Medical 
Society 

Georgian Room 

Icfccte for the dinner MUST be procured in advance. 
tutting: Dr. Roger I. Lee, president, Massachusetts 
Medical Society. 

:st Speakers: 

The Honorable Leverett Saltonstall, Governor 
of Massachusetts. 

William (Bill) Cunningham, of The Boston Herald. 


WEDNESDAY MORNING, MAY 24 


Section Meetings and Luncheons 
12:00 m.-2:00 p.m. 

Tickets for the luncheon MUST be procured in advance. 

Section of Medicine 

Paul or B, Hotel Statler 
Dr. George D. Henderson, Holyoke, Chairman 
Dr. Albert A. Hornor, Boston, Secretary 

Abdominal rain. Dr. Walter C. Alvarez, Rochester, Minne- 
sota. Professor of medicine. University of 
Minnesota; consultant, Division of Medicine, 
Mayo Clinic. 

Section of Surgery 


Third General Session 
Georgian Room 


Dr. Charles F. Wilinsky, Chairman 
Dr. Leroy E. Parkins, Co-chairman 
3 Adva *tei in Inhalation Therapy. Dr. Maurice S. 
Segal, Boston. Assistant professor of medicine. 
Tufts College Medical School. 

The Apprehension of Silent and hlasquerading Diseases 
of the Chest. Dr. Norman J. Wilson, Boston. 
Assistant in surgery, New England Deaconess 
Hospital. 


Prulu.l Consideration in the Diagnosis and Treat- 
ment of Infantile Paralysis. Dr. William T. 
Gr« n , Boston. Director of clinics, Harvard 
Infantile Commission. 

The Rehabilitation of Returned Veterans in Industry. 
r- Frederic N. Manley, Quincy. Chief surgeon, 
cthlehem Steel Corporation, Shipbuilding Divi- 
*ion, Boston Area; associate professor of industrial 
medicine, Tufts College Medical School. 

' Fo,lK " Planning in Anesthesiology. Dr. Henry S. 
uth, Philadelphia. Professor and chief of the 
ection of Anesthesiology, Hahnemann Medical 
College and Hospital, Philadelphia. 

Symposium on Gall-Bladder Disease 

Medical View of Gall-Bladder Disease. Dr. Walter C. 
varez, Rochester, Minnesota. Professor of 
me mine, University of Minnesota (Mayo 
oundation); consultant, Division of Medicine. 
Mayo Clinic. 


If r f^ eets Gall-Bla'dder Disease. Dr. Howard 
I,’. , c * Boston. Professor of surgery, Boston 

niversity School of Medicine; surgeon-in-chief, 
Massachusetts Memorial Hospitals; surgeon, 
* cw England Baptist Hospital. 

Aspects of Gall-Bladder Disease. Dr. 
erri C. Sosman, Boston. Roentgenologist, 
c er ent Brigham Hospital; clinical professor 

roentgenology, Harvard Medical School. 

® urilt °n-and. Answer Period on Gall-Bladder Disrast 


Parlor C, Hotel Statler 

Dr. Howard M. Clute, Boston, Chairman 

Dr Charles F. Twomey, East Lynn, Secretary 

How Shall We Provide Postgraduate Training in Surgery for 
Men at Present Serving t n the Armed Forces? 
Dr. Allen O. Whipple, New York. Professor of 
surgery, Columbia University College of Phy- 
sicians and Surgeons; director of the Surgical 
Service, Presbyterian Hospital, New York. 

Section of Pediatrics 

The Junior League, Zero Marlborough Street 

Dr. Leroy T. Stokes, Haverhill, Chairman 

Dr. Gerald N. Hoeffel, Cambridge and Boston, Secretary 

Therapy of Anemias in Childhood. Dr. Lorn. K. Diamond, 
Boston. Assistant professor of pediatrics, Har- 
vard Medical School; visiting physician, 
Children’s and Infants’ hospitals. 

Section of Obstetrics and Gynecology 
Parlor A, Hotel Statler 

Dr. Christopher J. Duncan, Brookline, Chairman 
Dr F. G. Edgeiow, Springfield, Tier-chairman 
Dr. George Van S. Smith, Brookline, Srcrttary 

Dysmenorrhea: Us cause and treatment. Dt. Frank A. Pember- 
ton, Boston, Dr. George Van S. Smith, Boston, 
and Dr. Louis E. Phaneuf, Boston. 

Section of Radiology 

Fourth Floor, Hotel Statler 

Dr. Stanley A. Wilson, Salem, Chairman 

Dr. George^ Levene, Chestnut Hill and Boston, Secretary 

Uterine Bleeding. Dr. Joe V. Meigs, Boston. 

Section of Physiotherapy 

Fourth Floor, Hotel Statler 

S?S55iSSft5Stt»SSr 

» ti c nhvsical therapist, Lovell 
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Section of Dermatology and Syphilology 
Hancock Room, Hotel Statler 
Dr. John G. Downing, Newton and Boston, Chairman 
Dr. G. Marshall Crawford, Lincoln and Brookline, Secretary 

Pinta. Dr. Howard Fox, New York. Professor of dermatology 
and syphilology, emeritus, New York University 
College of Medicine. 


MASSACHUSETTS MEMBERS OF THE NEW 
ENGLAND SOCIETY OF ANESTHESIOLOGY 

Parlors D and E, Hotel Statler 

Anesthesia: A general discussion. Dr. Henry S. Ruth, Phila- 
delphia. Professor and chief of the Section of 
Anesthesiology, Hahnemann Medical College 
and Hospital, Philadelphia. 

WEDNESDAY AFTERNOON, MAY 24 
Fourth General Session 
Georgian Room 

Dr. Daniel B. Reardon, Chairman 
Dr. Vlado A. Getting, Co-chairman 

2:00 The Goal of an Eye-Hygiene Program for School 
Children. Dr. James J. Regan, Boston. Ophthal- 
mic surgeon-in-chief, Boston City Hospital; as- 
sistant professor of ophthalmology, Tufts College 
Medical School. 

2:20 Differential Diagnosis of JVeakness and Fatigue. Dr. 

Frank N. Allan, Boston. Co-director, Depart- 
ment of Internal Medicine, Lahey Clinic. 

2:40 The Prevention of Pulmonary Embolism. Dr. Charles 
A. Robinson, Bbston. Junior visiting surgeon. 
First Surgical Service, Carney Hospital; chief of 
Varicose Vein Clinic, Carney Hospital. 

3:00 Clinical Importance of the Rh Blood Type. Dr. Louis 
K. Diamond, Boston. Assistant professor of 
pediatrics, Harvard Medical School; visiting 
physician, Children’s and Infants’ hospitals. 

3:20 Review of McMurray Osteotomies for Ununited Hip 
Fractures. Dr. Otto J. Hermann, Boston. Clinical 
professor of surgery, Tufts College Medical 
School; associate in surgery, Harvard Medical 
School; surgeon-in-chief, Bone and Joint Service, 
Boston City Hospital. 

3:40 Nutrition in Postwar Rehabilitation. Dr. Fredrick J. 

Stare, Boston. Assistant professor of nutrition, 
Harvard Medical School and School of Public 
Health; junior associate in medicine, Peter Bent 
Brigham Hospital. 

4:00 Panel Discussion: The selection and use of the newer 
drugs. Dr. Chester S. Keefer, Chairman. Direc- 
tor, Evans Memorial Hospital; physician-in- 
chief, Massachusetts Memorial Hospitals; Wade 
Professor of Medicine, Boston University School 
of Medicine. 


Discussers: 

Dr. Charles A. Janeway. Assistant professor 
pediatrics, Harvard Medical School and Sch< 
of Public Health; visiting physician, Childrei 
and Infants’ hospitals. 

Dr. Maxwell Finland. Assistant professor of me 
cine, Harvard Medical School; associate ph> 
cian, Thorndike Memorial Laboratory; chi 
Fourth (Harvard) Medical Service, Boston C 
Hospital. 

Dr. Donald G. Anderson. Research fellow in mi 
icine, Evans Memorial Hospital; instructor 
medicine, Boston University School of Medicii 

Scientific Exhibits 
Ballroom Assembly 

Booth 

S-13-16 Anesthesia. Massachusetts members of the N 
England Society of Anesthesiology. I 
hibitors: Boston City Hospital, Massacl 
setts General Hospital, Massachusetts Me 
orial Hospitals and Lahey Clinic (Dr. U. 
Eversole, Dr. L. V. Hand and Dr. M. 
Nicholson). 

S-17 IFeakness and Fatigue. Lahey Clinic. Exhibit 

Dr. Frank N. Allan. ' 

S-18 Occupational Disease Prevention. Massachuse 

Division of Occupational Hygiene. 

S-19-20-21 Malaria Control. Massachusetts Department 
Public Health and Massachusetts Reclan 
tion Board. 

S-22 Venereal Disease Control. Massachusetts Depa 

ment of Public Health. 

S-23 Fractures. Massachusetts Committee on Fr 

tures and Trauma, American College 
Surgeons. Demonstration of first aid 
members of the American Red Cross Mo' 
Corps, Boston and Newton chapters. 

S-24 Modern Pharmacy. Massachusetts State Ph 

maceutical Association. 

S-25-26 The Health Department Serves the Physician, f 
Health Department, City of Boston. 

S-27 Blood for Victory. Blood Donor Centre, Bost 

Metropolitan Chapter, American Red Crn 

S’- 2 8 Industrial Dermatitis. The Department of D 

matology, # Boston University Schoo 
Medicine. Exhibitor: Dr. F. Ronchcsc. 

S-29 Absenteeism. The Committee on Industf 

Health. Exhibitor: Dr. Daniel L. Lynch- 

S-30 Cancer of the Larynx. Dr. L. A. Schall. 

S-31 X-ray Finds Tuberculosis Early -Listen 

Finds It Late. Massachusetts Tubercu 
League. 

S-32 The Answer to Socialized Medicine. The 

Cross and the Blue Shield. 
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Mezzanine 

(1) Penicillin and Results of Therapy teith this 
Agent* (2) Model of Rehabilitation U'ork- 
’’ shop, and Management of Battle Casual- 
ties. (3) Tropical % Diseases: Its prob- 
lems here and in the South Pacific. 
(4) The Control of Streptococcal In- 
fections, Medical departments, United 
States Army, First Service Command, 
and the United States Navy, First 
Naval District. 


Motion Picture Program 
Lower Lobby 
T uesday, May 23 

MS Inguinal Hernia. . ■ 

D.DO Surgical Pathology of the Appendix. 

0:15 Surgical Pathology of the Breast. 

0:45 Cancer of the Female Breast. 

LIS. Treatment of Normal Breech Presentation. 

1:40 Continuous Caudal Analgesia. 

2:00 Transverse Cervical Cesarean Section . . 

2:40 Combined Abdominoperineal Resection of the 
Rectum ( Miles Technic ). 

3:00 First-Stage Thoracoplasty for Pulmonary Tuber- 
culosis. 

J:15 Second-Stage Thoracoplasty for Pulmonary 
Tuberculosis. 

3d0 Nephrectomy for Tuberculosis of the Kidney. 

4.00 Fusion of Lumbosacral Joint and Hemilaminec- 
tomy for Removal of Herniated Disk. 

4:20 Surgical Anatomy of this Hand. 

4:10 Correction of Nasal Deformities. 


.Wednesday, May 24 

•00 Subtotal ' Thyroidectomy for Primary Hyper- 
thyroidism. 

0.15 Open Reduction of Fracture of Neck of Femur. 

, £ Use of the Miller- Abbott Tube. 

W Skin Grafting of JVar Wounds. 

Jim , Trealme , nt tf'Wit Burns of the Hand. 
l mmu nizatton Against Infectious Diseases. 
Subtotal Gastrectomy for ‘ Perforating Duodenal 
Ulcer. 

3-m ll, ° stom yf° r Vktralict Coltiil. 

.* Hemorrhoids and a Method of Hemorrhoidectomy, 
dhdominal Complete Hysterectomy for Fibroids. 
• l aginal Repair of Cystocele and Reclocelc. 

Operation for Carcinoma of Prostate. 

. - 0 ^ f P a,r of Burn Contractures of the Neck. 

U “‘construction of Nose. 


l . _ Technical Exhibitors 

fd b Otters are in the Ballroom; those 

,* * n 'he Ballroom Assembly; and those 
^ Mezzanine 


'Laboratories 

1 Company 

Su PP'y Corporation 
■•'''Krona and Harri.on ..... 
L *borarories 

brrv’ ! ” cor PO'ated 

S r “ > ' | corp.„ tion 

'»rdrnC 0 COmpSni ' 

. “ t-ompanv 

■' a bd Company . ! * 1 


Booth No. 

56 

22 

M-15 

: i9 

S-5 

M-22 

34 

M-9 

28 

3-4 


Buffington’s, Incorporated 39 

Burroughs Wellcome and Company, Incorporated 23 

Cambridge Instrument Company M-J3 

Camel Cigarettes 11-12 

S. II. Camp and Company -M-6 & 7 

Carnation Company S-l 

Children Incorporated 9 

Ciba Pharmaceutical Products, Incorporated 44 

Coca-Cola Company S-7-8 

Crosbie-Macdonald 46 

Davies, Rose and Company, Limited ••40 


Denver Chemical Company 

Dc Vilbiss Company 

Doho Chemical Corporation .... 

Effervescent Products Company 

|. II. Emerson Company 

C. 11. Fleet Company 

Gerber Products Company 

J. E. Hanger, Incorporated 

Hanovia Chemical and Manufacturing Company 

H. J. Hem? Company 

Hoffmann-La Roche, Incorporated 

llorhck’s Malted Milk Corporation ; • • 

Hudnut Institute lor Dermatological Research 

Hynson. Wcstcott and Dunning, Incorporated JJ 


M-: 

...M-4 

...S-10 

...S-ll 

...S-12 

45 

13 

.. ..35 

SI 

27 

....29 

....43 


Jones Metabolism Equipment Companj . •••••*• 

Kellcy-Koctt Manufacturing Company, Incorporated 
Kellogg Company • • 

Ledcrlc Laboratories. Incorporated 

Libby, McNeill and Libby . 

EU Lilly and Company ... • • • * 

M ail d R Dietetic Laborator.es. Incorporated 

E. I\ Mahady Company 

Mead Johnson and Company 

Medical Protective Company 

Mellin’s Food Company 

Mennen Company 


..33 
7 

42 
....38 
...20 
....8 
...16 
14-15 
...53 
...21 
...31 
M-14 
52 


and Company. Incorporated ' ‘ * * ‘^_j7 


.M-U 


Merck 

National Drug Company . 

Nutritional Research Laboratories • ■ • • M _ 10 

Parke, Davis and Company “ ‘ ' S-2 

E. L. Patch Company .. 25 

Pct Milk Limltcd ;, n „rpor a 'tcd . . . . -S-9 

54 

49 

41 

24 

50 


Philip Morris 
Pitman-Moorc Company 
Ricdel-dc llacn, Incorporated . • • • 

Sandoz Chemical Work,, Incorporated . 
Schering Corporation •••••■ 

G. D. Searle and Company . 


Sharp and Dohme, 


Incorporated §-6 


Smith, Klin" S and French Laboratonca ] j .5-3 

Spencer, Incorporated M-5 

E R. Squibb 3nd Sons 10 

Standard X-Ray Sales Corporate ■ 47 _18 

Tailby-Nason Companj •• •• M-18 

Teca Corporation • • Incorporated ;; 5 T“ 

William R. Warner and Companj, r 36-3. 


Machine Company 


.32 


White Laboratories, 


Incorporated. 


Wi’^t^P Chemical’ Company, | ! ! ! iiSw 



Lmer Manufacturing Company 
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AMERICAN COLLEGE OF SURGEONS 

A meeting of the Regional Fracture Committee of Massa- 
chusetts of the .American College of Surgeons will be held 
in Parlor C of the Hotel Statlcr at 2:00 p.m., Wednesday, 
May 24. 


MASSACHUSETTS MEDICO-LEGAL SOCIETY 

A meeting of the Massachusetts Medico-Legal Society 
will be held on the fourth floor of the Hotel Statlcr at 2:00 
p.m., Tuesday, May 23 (the room number can be obtained 
at the Information Desk, Hotel Statlcr). 


BOOK REVIEWS 

Proteins , Amino Acids and Peptides as Ions and Dipolar Ions. 
By Edwin J. Cohn, Ph.D., and John T. Edsall, M.D. S°, 
cloth, 686 pp., with tables and charts. New York: Reinhold 
Publishing Corporation, 1943. #13.50. 

The authors attest, in their preface, the significance of the 
purely physicochemical work of Debye and Hiickcl and of 
Bjerrum in the development of knowledge of protein chemis- 
try since 1923. The book as a whole summarizes the ex- 
perimental and mathematical approaches whereby the size 
and shape of protein molecules have been determined. In 
gaining this end, the authors include full discussions of many 
related physical properties of proteins, amino acids and other 
ion-dipoles. Such properties include viscosity, solubility, dis- 
tribution of charges and the like. A chapter on the amino 
acid composition of proteins is included. Although full con- 
sideration is given to all significant advances in this particular 
field, the book is of particular value for its exposition of cer- 
tain special methods, some of which have reached their fullest 
development in the authors’ laboratories; such methods in- 
clude measurements of dipole moments and of double re- 
fraction of flow. It appears to the reviewer to be the most out- 
standing monograph on this particular subject since the pub- 
lication of Jacques Loeb’s classic. The style is scholarly and 
richly mathematical, with no attempt at popularization and 
with no discussion of the many possible medical and tech- 
nological applications of the material presented. 


An Introduction to Clinical Perimetry. By H. M. Traquair, 
M.D., F.R.C.S. (Edin.). With a foreword by Norman M. 
Dott, M.B., Ch.B., F.R.C.S. (Edin.). Fourth^ edition, re- 
vised and enlarged. 8°, cloth, 332 pp., with 245 illustrations 
and 3 * coloured plates. London: Henry Kimpton, 1942. 
#6.50. 

Traquair’s fourth edition constitutes an authoritative and 
indispensable guide to ophthalmologists, neurologists and 
neurosurgeons for an understanding, both qualitative and 
quantitative, of the visuosensory mechanism, and thus for 
adequate localization and follow-up of lesions affecting the 
visual pathways from the retina to the visual cortex. 

, Excellent clinical judgment, which can grow only from 
extensive and discerning experience, speaks out from each 
page of the text. Lucid writing, well-chosen illustrations, 
nearly five hundred references to the literature, and an ample 
index of authors and titles combine to make this volume most 
useful to the practitioner working in the overlapping fields 
of ophthalmology and neurology. Indeed, the best interests 
of the patient are not served unless the practitioner under- 
stands and applies the principles that are so well outlined in 
this text, and applies them early in the study of the patient. 

In the past, perimetric and tangent screen examinations 
have too often been postponed until gross defects have ap- 
peared in the visual fields. Now, early localization of lesions 
of the visuosensory pathways should be the aim of every prac- 
titioner, either through acquiring skill in perimetry on his 
own account or through the addition of a skilled perimetrist to 
his staff. Adequate perimetry requires time, patience, under- 
standing and intelligent co-operation on the part of the patient, 
a bilateral game that permits no “short-cuts.” 

This book clearly points the way to more effective practice. 
Let it be hoped that every first-class ophthalmologist and 
neurologist will avail himself of this help. 


A Handbook of Psychiatry. By P. "M. Lichtenstein, M 1) 
LL.B., and S. M. Small, M.D. 8°, cloth, 330 pp. New York' 
W. W. Norton & Company, Inc., 1943. #3.50. 

This book is rather unusual. It is excellently written and 
covers the field of psychiatry, with up-to-date references to 
the literature. The aim of the book is not to provide a ten - 
for the teaching of psychiatry or for a book to supply thr 1 
needs of the general practitioner. It is intended for those'who 
have charge of psychiatric cases in hospitals, particularly 
nurses and social workers, and also for the representatives 
of the law who have to deal with mental problems regardin' 
commitment in the commission of crime. In the reviewer’s 
opinion, this is a sound book and should be extremely helpful 
to any intelligent layman, such as an officer of the law who 
had to deal with psychiatric problems. 
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The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits, 
Additional information in regard to all listed bools 
will be gladly furnished on request. • 

The Modern Management of Colitis. By J. Arnold Barger., 
M.D., chief of the Section on Intestinal Diseases, Division 
of Medicine, Mayo Clinic, and associate professor of medicine, i 
Mayo Foundation, Rochester, Minnesota. 8°, cloth, 322 pp., j 
with 148 illustrations. Springfield, Illinois. Charles C 
Thomas, 1943. #7.00. 

This special monograph is based mainly on the author’s 
observations and experiments at the Mayo Clinic. The 
classification of the types of ulcerative colitis has been made 
and recorded in this volume. 

The Johns Ilopkins Hospital and The Johns Hopkins Uni- \ 
versify School of Medicine: A chronicle. Volume I. Far/y 
years, iS6p~iSgj. By Alan M. Chesney, M.D., associate 
professor of medicine and dean of the medical faculty, Johns , 
Hopkins University School of Medicine. With a foreword 
by William FI. Howell, Ph.D. 8°, cloth. 318 pp., with aO 
illustrations and frontispiece. Baltimore: The Johns Hopkins i 
Press, 1943. #3.00. 

This history brings out clearly the relations between the 
school and the hospital that have existed from the begin- 
nings of these two institutions. - It covers the period whea 
Drs. Welch, Osier, Halstead and Kelly were active in tee 
hospital. i 

Psychological Medicine: A short introduction to psychtalr ). 
With an appendix, “War-Time Psychiatry.” By D«mon ’ 
Curran, M.B., F.R.C.P., D.P.M., psychiatrist and lecturer 
in psychological medicine, St. George’s Hospital, and non 
rary psychiatrist to the Maida Vale Hospital for Nervo 
Diseases, London; and Eric Guttman, M.D., •> 

neuropsychiatric specialist, Emergency Medical sen ■ 
With a foreword by T. J. Conybeare, D.M. (Oxon), P / 
sician to Guy’s Hospital, London. 8°, cloth, 188 pp-i JL 
21 illustrations. Baltimore: The Williams and ' Vl ‘ 
Company, 1943. #3.50. 

This short manual on psychiatry includes the exp er ^ c t 
of the present war period that has brought to light g 
numbers of psychiatric patients in the services and o 
home front. The appendix on wartime psychiatry/ 
be of great value to medical officers in the armed scrvtc 


NOTICES 

3REATER BOSTON MEDICAL SOCIETY 

A meeting of the Greater Boston Medical Societ) "!?,_. 
leld in the auditorium of the Beth Israel Hospital on * 

May 12, at 8:30 p.m. Dr. Joseph E. F. Riscman will 
notion picture entitled “Angina Pectoris,’ in coi 
iound. A discussion by Dr. Samuel Levine will lolloi - 

(Continued on page xiii) 
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MENINGOENCEPHALITIS IN LYMPHOGRANULOMA VENEREUM* 
A Report of Two Cases 
Lieutenant Chris J. D. Zarafonetis, M.C., A.U.S. 

WASHINGTON, D.C. 


VMPHOGRANULOMA VENEREUM has 
J been extensively studied since 1913, when 
crest in jhe disease received added impetus from 
i report of Durand, Nicolas and Favre. 1 In 
>re recent years evidence has accumulated 
iding to emphasize the concept that this virus 
ection is not a localized disease but is in reality a 
5temic infection. 2 ' 6 Besides the more frequent 
i'olvement of the genitals and regional lymph 
dcs, with or without rectal stricture as a sequela, 
in Rooyen 2 has listed the following ways in which 
nphogranuloma venereum may manifest itself: 
yolvement of the throat, with inflammation of the 
nsils, ulceration or angina; fever, with headache 
d other pyrexial disturbances; skin rashes; various 
rms of articular involvement; generalized involve- 
ent of the lymph nodes, with splenomegaly and 
patomegaly; granulomatous conjunctivitis; epi- 
dymitis; and meningoencephalitis. Harrop etal. 4 * 5 
ive extended the clinical knowledge of this virus 
sease by a description of 3 cases occurring in Iabo- 
tory workers. In these patients the infection was 
:ute with a septic type of fever, chills and sweats, 
ticular rheumatism, headache and, in 2 cases, 
:r vleal lymphadenitis. In the last-named cases, 
le authors were of the opinion that the patients 
ere infected via the upper respiratory tract, and 
tted that lymphogranuloma venereum can occur 
s an acute infection without apparent localization 
id tissue reaction at the point of invasion. 

Of increasing interest has been the demonstration 
i Involvement of the central nervous system by 
'mphogranuloma venereum. Findlay 7 demonstrated 
tanges characteristic of meningoencephalitis in 
lonkeys, mice, guinea pigs, rabbits and dogs fol- 
>w * n 8 intracerebral inoculation with the virus, 
d though the occurrence of severe headaches in 
Uman cases was long known, its importance was 
;Ot sufficiently stressed until von Haam and 
Aunoy* published their studies in 1936. They iso- 
a ted the virus from the spinal fluid of 2 patients dur- 

of Virui and Rickcttilil Dueaiei. Army Medical 


ing the acute stage of infection, thereby incriminat- 
ing the agent when the cerebral manifestations con- 
sisted mainly of headache. During the same year, 
Rajam 8 reported a clinically diagnosed case of 
lymphogranuloma venereum in which there had 
been surgical interference with the inguinal buboes. 
This was followed by an acute exacerbation of the 
illness, with manifestations of severe meningoen- 
cephalitis and death. Sabin and Aring 6 recently 
published evidence that more definitely established 
this agent as a cause of severe meningoencephalitis 
in man. On two occasions they isolated the virus 
from the spinal fluid of a patient showing marked 
cerebral changes. The virus was also obtained from 
an inguinal lymph node six weeks after the onset of 
the acute phase of illness and from a penile wart. 
Further proof of the etiologic relation of the virus to 
the illness encountered was found in complement- 
fixation studies. 

In the present paper additional evidence is sub- 
mitted that lymphogranuloma venereum may be a 
cause of acute meningoencephalitis. The first case 
described offers several other clinical features of in- 
terest. These include the isolation of the virus from 
an inguinal lymph node some five months after the 
onset of illness, the spinal block encountered, the 
striking spinal-fluid findings and the results of Frei 
tests and complement-fixation tests with a variety of 
antigens. In addition, the isolation of the virus and 
the experiments leading to its identification are 
detailed. 

A second case of meningoencephalitis probably 
due to lymphogranuloma venereum is briefly de- 
scribed. 

Case Reports 


Case 1. L. B. A., a 24-year-old Negro private, was ad- 
mitted to the Su: . .'I.- Pennsyl- 
vania, on October 1 S I - ■ ’ ’ ' : .. 

of onset of illness i ’■ ■ ■■ / ‘ ‘ i. ^ ct = ov< i rc ^ 

to be questioned, however, the patient stated that he had 
been in excellent health until the Uttet pan oi September, 
when he first noted the formation of a knot about the size 
of an almond in the right inguinal region.^ This was followed 
in a few daps bp the appearance of a grapuh, waterp urethral 
discharge without associated burning or irritation I be 
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patient’s last exposure to venereal disease had occurred 4 
weeks prior to the appearance of the discharge, with previous 
exposures at 2-week intervals to the same person. 

At that time the patient was transferred from Camp 
Gordon, Georgia, to Indiantown Gap and, while cn route, 
experienced chilly sensations, weakness and severe bi- 
frontal and occipital headache. After arriving at his new 
post, he went to the Dispensary regularly because of the 
severe headache. Since his temperature was found to be 
mildly elevated, he was given analgesics, with little relief. 
On his calling attention to the urethral discharge, he was 
given sulfonamide tablets, of which he took 6 daily for 
one week. This lessened the amount of urethral discharge but 
did not stop it. 

On October 10, still troubled with weakness, chills, feverish- 
ness and severe headaches, the patient went A.W.O.L. to visit 
his home in Texas. There he continued to be ill and was 
advised by a physician to return to camp. While on the train 


There were 541 white cells per cubic millimeter, with 20 per 
cent polymorphonuclear leukocytes and 80 per cent lympho- 
cytes. The globulin reaction was markedly positive. 

Mental clearing continued, with a gradual improvement of 
the memory. The patient had no recollection of events for 5 
days beginning on October 24. He complained of blurring of 
vision and diplopia and persistent headache. By November 
6, the stiffness of the neck had decreased and a lumbar punc- 
ture again gave signs of block. Marked weakness and pains 
in the extremities were prominent complaints. Although there 
was slow, steady general improvement, the patient was trans- 
ferred on December 12 to the Walter Reed General Hospital 
in Washington, D. C., because of the persisting spinal block. 

At that time the patient did not appear very ill, was well 
oriented and displayed no mental aberrations. He com- 
plained of generalized weakness and headaches. Examination 
revealed weakness of all four extremities, more marked in the 
proximal musculature. He was unable to lift his arms and 


Table 1, Spinal-Fluid findings in Case 1. 


Date 

INITIAL 

mm, HiO 

Pressure 

AFTER AFTER 

ABDOMINAL B1IAT. JUG. 

COMPRESS. compress. 

mm, H iO mm, II zO 

AFTER 

CUFF 

COMPRESS. 

OF NECK 

mm. H 2 O 

Amount Final Color 
Removed Pressure 

cc. mm. IIzO 

Cell 

Count 

cu.mm . 

Gl OBULIN 
Reaction 

Total Colioidal Gold 

Protein Curve 

wg./lOO 

Oct. 26 

380 

460 

380 


10 

. .. 

Cloudy 

9L.2P, 
am pi 

++++ 

.... 


Oct. 28 

230 

Prompt 

rise 

230 


10 

100 

Si. xantho.. 541 WBC 4~4"4~4~ 
(80 %L) 



Nov. 6 

100 

120 

100 


10 

. . . 

Xantho. 

3L 

4-4-4* + 

.... 


Nov. 13 

350 

.. . , 

350 


10 

130 

Xantho. 

0 

++++ 



Dec. 1 

.... 



. . • 


. .. 

. • • « 


++++ 

3570 

5555555555 

Dec. 13 

110 

.... 

no 

no 



Xantho. 

81. 

+ + + 4* 

2590 

5SS5SS5555 

Jan. 11 

130 


130 

no 



Xantho. 

10L 

+ + + + 

.... 

5555555555,5555432000 

Feb. 11 

165 

275 

165 

165 

15 

0 

Si. xantho. 

0 

++++ 

438 

5555555555,4311000000 

Mar. 11 

170 

300 

170 

170 

20 

0 

SI. xantho. 

8L 

+ + + 4- 

237 

5555555433 

Apr. 22 

215 

300 

215 

215 

20 

75 

Colorless 

1L 

++++ 

153 

5555555543 

May 31 

185 

250 

185 

185 

15 

120 

Colorless 

5L 

+ 4* 4- 

114 

5555554431' 


back to camp on October 24, he vomited twice and was ex- 
tremely drowsy. He fell asleep, and there followed a period of 
amnesia lasting for 5 days. He was taken to the Marine 
Hospital in Pittsburgh and transferred to the Station Hospital 
at Indiantown Gap on the same day. 

Physical examination at that time showed a temperature 
of 101°F., a pulse of 70 and respirations of 20. The patient 
was disoriented and confused, and complained of headache 
and stiffness of the neck. The pupils were equal, reacted to 
light and were in accommodation. Extraocular movements 
appeared normal, as were the eyegrounds. There was marked 
nuchal rigidity. The other positive findings included lower 
abdominal tenderness, an enlarged and tender right inguinal 
lymph node, a urethral discharge and positive Kernig and 
Brudzinski signs. All the reflexes were active and equal, and 
there were no motor or sensory changes. 

The red-cell count was 4,850,000, and the hemoglobin 90 
per cent. The white-cell count was 18,400, with 72 per cent 
neutrophils, 26 per cent lymphocytes and 2 per cent mono- 
cytes. The urine was normal. Smears of the urethral dis- 
charge revealed many pus cells but no gram-negative intra- 
cellular diplococci. A blood Kahn test made on October 29 
was doubtful but negative on the following day. A blood cul- 
ture was negative after 7 days. 

Spinal-fluid examination on October 26 revealed the initial 
pressure to be equivalent to 380 mm. of water (Table 1). 
Abdominal compression caused a prompt rise in pressure, 
but there was no increase with jugular compression. T-he 
fluid was slightly cloudy, with 612 red cells and 11 white cells 
per cubic millimeter. The globulin reaction was +-f--f--4-. 
Smears of the fluid, as well as those of all subsequent fluids, 
were negative for organisms, and cultures showed no growth. 
Roentgenologic examination of the chest and skull failed to 
reveal any significant pathologic change. 

The temperature gradually returned to normal over a 
period of 7 days, the pulse rate increasing as the temperature 
declined. The patient’s confusion became much less and he 
appeared less toxic. The signs of meningeal irritation, how- 
ever, persisted as severely as before. A second lumbar punc- 
ture on October 28 showed 'that the pressure was elevated and 
again gave signs of block. The fluid was xanthochromic. 


thighs off the bed, but had a fair grip in the hands and fairly 
strong movement of the toes and feet. The musculature o 
the extremities was flabby, but fibrillations were not present. 
-The deep tendon reflexes were uniformly hypoactive, wnerta 
abdominal reflexes were absent. To all forms of 5ensa ?.° 
there was a glove-and-stocking type of hypesthesia, exten i S 
to the level of the wrists and to the junction of the middle an 
lower thirds of the legs. • 

A lumbar puncture on December 13 showed no change 
the fluid dynamics. Neck compression by means of a c , ul , „ 
40 mm. of mercury elicited no response. The fluid containe 
lymphocytes per cubic millimeter and a total protein ot« 
mg. per 100 cc., and the colloidal-gold curve was55555j-> ■ 

Wassermann tests, as well as Kline_ diagnostic and tnclusi 
tests and Kolmer complement-fixation tests, on this an 
subsequent spinal fluids were negative. , „ 

Slow but steady improvement followed, although tner W 
was nonspecific. Late in December, lymphogranu pftest 
nereum was first suspected as the causative agent. A rre 
was done, using antigen of chick-embryo origin, but ^ 
negative. This was repeated on January 10, 1943, an 
again negative. The spinal fluid was examined on the t . 
ing day, with essentially no change from the preceding 
ings. At that time the colloidal-gold curve in a 20-tuDe 
was 5555555555,5555432000. Mice were. inoculated w 

cerebrally and Intraperitoneally with portions of tins P 
fluid, but no virus was isolated. Complement-fixation x ^ 
serum obtained on January 15 were strongly positive it 
lymphogranuloma-psittacosis group (Table 2). ^ ur , V un , a n 
tests were carried out, using both chick-embryo ana ^ 
antigens, the former yielding a questionably positive 
whereas the latter was negative (Table 3). . . „ j, e 

By that time the patient had improved sufficient y ^ 
able to walk around, but still complained almost c ' a . 1 t [, c 
frontal and. occ : pital headache. There was. also pam ^ 
cervical region and upper dorsal spine. This pain was 
worse by sudden acute flexion or extens : on of the hea i. c 
On February 22, the single enlarged right inguina 
node was surgically removed and half of it sent tot 
Laboratory of the Arm y Medical School. From it 
was isolated and identified as that of lympnogrs 
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vtnereum Therefore, beginning on March 3 and continu 
mg through March 26, the patient was given 5 gm of su) 
fatbiazole daily A few days prior to the institution of this 
therapy the urethral discharge had spontaneous!) ceased A 
further attempt was made to isolate virus from the spinal 


Table 2 Serum Dilutions Resulting m Positive Complement 
Fixation Tests tvith Various Antigens 


Soumi or 

Time Ants 

L A 

Lygranum Psittacos s 

Serum 

ONSET 

Antigen 

C F 

Antigen 

Cait 1 

no 




November 9 I9-P 

IK 

1 128 

1 64 

1 256 

Jan try IS 1943 

3J5 

I 256 

1 64 

1 ap 

April \e 

6M 

1 128 

1 32 

1 2>6 

May 24 

n* 

1 64 

l 16 

<16 

May 2$ 

7 \ 


1 16 

<1 P 

June 4 

8 

1 96 

<1 s 


C«ie 2 

1 

t V 

1 64 

I 144 

Known cate of ps ttacoa s 

1 16 

1 32 

1 3’ 

*»o rnal subject 


0 

0 

0 


jhi d drawn on March II, but it was unsuccessful It should 
however be noted that the sulfathiazole level of this speci 
men was 0 85 nig per 100 cc 

Br April 9 thepatient was feeling much stronger with on!) 
mild weakness of the extremities and the sensory defic ts 
bta disappeared Headache was still present but was not so 


Fifteen urine examinations were essentially negative 
Urethral smears were repeatedly examined for gram nega 
t»ve intracellular diplococci, but all were negative Three 
urethral cultures for gonococci were negative 
Routine x ra> examinations of the skull chest and ccrvi 
cal spine were negative as were special roentgenologic 
studies of the cervical and dorsal spine and the skull 

r 1 L * " m ' t ~ J December 24 showed 

2 inuous 8 per second 

a< ythm was from 9 to 

9 5 per second on March 8 and about 10 per second on 
March 30 In each test there was a marked build up with 
ovcrventilation, with a slow return to the resting state 

The final clinical diagnosis was myelomemngoencepha 
litis with adhesive arachnoiditis secondar) to lymphogranu 
loma venereum 

Case 2 LB a 22 year old Negro private was admitted 
to the Station Hospital at lort Bragg North Carolina, 
on July 30 1941 He gave a history of having had coitus 
without prophylaxis on July 7 Swelling and tenderness 
appeared in the right inguinal region on July 15 and progressed 
to the time of admission 

Physical examination was negative except for the painful 
and tender right inguinal adenitis The urine was normal 
On August 7, the red cell count was 4 930 000 and the 
white cell count 14 600 A lumbar puncture on August 7 
revealed the spinal fluid to be under slightly increased pres 
sure There were 483 white cells per cubic millimeter, with 75 
per cent lymphocytes and 25 per cent polymorphonuclear 


Table ^ Fret Tests in Case 1 untk Fanout Antigens 


Date or 




AMS 

L A 

Psittacosis 

Test 

Onset 

Antigen 


Anticen 

Anticen 

Anticen 








December 26 

3 


— 




January JO 

m 


— 




January 30 

4 



+ 



February 5 

4>* 

— 





M.r 25 

7 H 


+ 


4- 


June 1 

8 



+ 


— 


rse at this lospita! was com 
continued so that by June the 
discharged home on sick leave 
t tnat time the spinal block was still present In addition 
rei tests with Lygranum S T and other yolk sac antigens 
frere positive 

1 ‘ studies were 

v _ ment fixation 

94 ‘ • summarized 

a taoics 1, 2 and 3 Other findings were as follows 

sixteen c * ' » ~iade with a 

normal ran The initial 

cell < f00 with 72 

per cent neutrophils and 26 per cent lymphocytes Subse 
quent counts ranged from 5800 to 1 1 500, with an essentially 
normal differential except for a mild degree of eosinophilia 
O to 9 per cent) On February 21, 1943 the clotting time 
as *t minutes and the bleeding time 2 minutes The sedi 
m«»!L t,0n ratcs 111 three determinations made over a 4- 
wonth penod were 20 20 and 17 mm per hour A blood 
ta * :en during the acute febrile phase of the illness 
r,W Cd £ r0wt h after 7 days A doubtful Kahn test was 
ooiained from the serum of October 28, but all subsequent 

* were negative Comple c - - w 

rc 116 choriomeningitis \ 
x-a»tern equine encephalitis 
negative 

tuberculin test made on May 27, 1943 
PPD (purified protein derivative) was 

pos tivV’ but ° nc made W,tl1 ° 005 me PPD ° n ^ UnC 4 " aS 

sfin '°j d chemistry studies made on December 15 1942 

lev 1o thc 8UBar * c ' cl t0 bc 1 14 P er 100cc and tbe urca 
Yl * J December 8, the total protein determma 

on was 7 84 gm per 100 cc with 4 57 gm of albumin and 
if' « m of globulin per 100 cc On April 8 1943, tl c total 
cf globulin* ^ ® 8 m » vmh 4 82 gm of albumin and 4 18 gm 


leukocytes Smears showed no organisms and cultures 
were negative On August 11 a Frei test was positive 

On August 4 the patient developed frontal and occipital 
headache and photophobia This persisted for tbc next 3 
days and then subsided The temperature during that time 
was between 100 and 101°F 

A clinical diagnosis of meningoencephalitis secondary to 
lymphogranuloma venereum was made 

Serum taken from the patient on August 16 and stored at 
-20°C was tested 21 months later and gave a positive com 
plement fixation reaction for lymphogranuloma venereum m 
dilutions up to 1 64 (Tabic 2) 

Virus Studies 

Although in Case 1 an association between the 
findings in the central nervous system and lympho- 
granuloma venereum was suggested by thc posi- 
tive complement-fixation tests, it was thought 
that isolation of the virus would olTer more con 
elusive evidence of such a relation Accordingly , 
efforts were made to isolate virus, even though a 
considerable interval had elapsed after the acute 
febrile phase of the illness These studies arc de- 
scribed below 

Cmbrospnal fluid Bactcriologicall) sterile speci- 
mens of spinal fluid were obtained on January 11 
and March 11, 1943, for attempts at isolation of 
aims Mice were inoculated intracerebral!)’ and 
intrapentoneafly with 0 0a cc. and 0 1 cc of the 
fluid respcctitely None of these animals showed 
clinical evidence of disease Several passages were 
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made in an effort to bring out possible unapparent 
infection, but without success. All the mice not 
sacrificed for passage were tested intracerebrally 
for immunity to lymphogranuloma venereum virus, 
and were found to be nonimmune. 

Lymph node. The right inguinal lymph node 
noted in the clinical record was removed on Febru- 
ary 22, about five months after it had appeared. 
Grossly, it measured 15 by 10 by 7 mm. and was 
grayish-white, with a slightly nodular surface. It 
was sectioned with ease, revealing a 3-mm. rim 
of lymphoid tissue supported on fatty tissue. Half 
the node was reserved for virus study and the re- 
mainder was fixed for pathological study. Sections 
of this material were studied at the Army Medical 
Museum, where the following description was made: 

The lymph node is the seat of low-grade chronic inflam- 
mation of nonspecific character as judged by the histo- 
pathologic appearances. The capsule is thickened and in- 
filtrated by lymphocytes and plasmocytes, and the tra- 
becular and hilar connective tissue is increased in amount. 
The follicles are hypertrophied and there is considerable 
mitotic activity in the germinal centers. The lymphoid and 
reticuloendothelial elements of the node are hyperplastic, 
and the latter are actively phagocytic, containing nuclear 
debris and occasional brown pigment resembling melanin. 
There is no suggestion of the tuberculoid lesions of lympho- 
pathia venereum. Diagnosis: chronic hyperplastic lym- 
phadenitis, nonspecific. 

At the Virus Laboratory, smears were made from 
the cut surface of the lymph node and stained by the 
Macchiavello technic. Several minute red bodies 
resembling the elementary bodies of lymphogranu- 
loma venereum were observed. Blood agar cultures 
of this material were negative. A portion of the node 
was ground, suspended in saline solution and in- 
jected intracerebrally and intraperitoneally (0.03 
cc. and 0.2 cc. of a 10 per cent suspension, respec- 
tively) into 6 mice. One mouse appeared ill on the 
fourth day and was sacrificed. A 10 per cent sus- 
pension of the brain was injected intracerebrally 
into other mice. Cultures of the inoculum were 
negative. Three more of the original 6 mice showed 
signs of illness from which they slowly recovered, 
but the 2 remaining mice failed to become ill. 

All the second-passage mice showed evidence of 
disease four to six days following inoculation. 
Macchiavello-stained touch smears of the meninges 
revealed elementary bodies of the lymphogranuloma 
venereum type, whereas bacteriologic cultures were 
negative. The virus* was maintained by intra- 
cerebral passage in mice. 

Characteristics of the Virus 

Mice. The L. A. virus was carried through thir- 
teen successive mouse passages before being stored 
at — 70°C. In these animals, following intracere- 
bral inoculation the disease was characterized by 
roughening of the fur, hunching and weight loss. 
Frequently, the first sign of illness was that of 

*1he \irus isolated from Case 1 is referred to throughout as the "L A 
virus.” 


hyperactivity induced by tactile stimuli, often end- 
ing in a tetanic convulsive seizure, with or without 
death ensuing at that time. Not infrequently, mice 
passed through this phase of hyper-reactivity into a 
longer period of apathy, with hunched backs, 
roughened coats and emaciation. In two or three 
weeks gradual improvement followed, with apparent 
clinical recovery. Such mice were usually immune to 
subsequent reinoculation with the virus. 

Brain material from the fourth mouse passage was 
titrated intracerebrally in mice. Half the mice 
died in each tenfold dilution through 1:10,000. The 
remaining mice became sick through dilutions of 
1:1,000,000 and then slowly recovered. 

Intraperitoneal inoculation with 0.1 to 0.2 cc. of a 
10 per cent suspension of fresh infected mouse-brain 
material did not give rise to clinical disease. Three 
or four such injections at intervals of a few days to a 
week usually resulted in immunity to intracerebral 
inoculation with the homologous strain. 

Guinea pigs. Two adult male guinea pigs were 
inoculated with a 10 per cent suspension of infectious 
brain material from the third mouse passage, each 
receiving 0.1 cc. intradermally and 1.0 cc. subcu- 
taneously in the inguinal region. Both animals ■ 
developed moderate fever — one from the second to 
the fourth day, the other on the fifth and sixth days. 
Inguinal adenopathy appeared in one animal, which 
also developed a vesiculopustular lesion at the site of 
intracutaneous injection. A red papular lesion was 
produced in the other animal. Both skin lesions 
gradually subsided in a few days. .. 

Developing chick embryos. A bacteriologically 
sterile 10 per cent suspension of infectious brain 
material from the second mouse passage was inocu- 
lated in 0.2-cc. amounts onto the chorioallantois of 
ten-day developing chick embryos. By the fifth day, 
central plaque lesions and numerous secondary 
pocklike foci appeared in about half the eggs. 
These lesions were usually whitish and opaque, but 
occasionally clear vesicles were produced. Smears 
stained by Macchiavello’s method showed occasions 
elementary bodies and plaques. One of the infecte 
membranes was ground into a 10 per cent suspension, 
and other embryonated eggs were inoculated. l® n ' 
day embryos received 0.2 cc. on the chorioallantois, 
whereas six-day embryos had 0.5 cc. injected into 
the yolk sac. About half those inoculated on t ie 
chorioallantoic membrane developed lesions. l*" s 
type of passage was then discontinued. 

Of 6 embryos inoculated in the yolk sac, only 
was heavily infected when examined ten days afte 
injection. This yolk sac was ground, a 1:10 suspen 
sion was made, and 0.5 cc. was inoculated into t e ^ 
yolk sac of additional six-day embryos. The L- • j 
virus was carried through thirteen successive yoj j 
sac passages before being stored at — 70°C. During 
this series of passages, the best yield of elementary 1 
bodies resulted when seven-day or eight-day etn 
bryos were inoculated with 0.5 cc. of a 1:50 dilution 
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of infected yolk-sac material. Such embryos usually 
died four to six days after inoculation. 


St udks to Establish the Identity of the Virus 


The manifestations of infection with L. A. virus in 
the mice, guinea pigs and developing chick embryos 
were consistent with those described by others 2,7 * 9_u 
for lymphogranuloma venereum. In addition, par- 
allel infection experiments with a known strain of 
lymphogranuloma venereum virus were carried out 
in mice (five passages) and chick embryos (thirteen 
jolk-sac passages), with essentially identical findings. 

The pathologic changes induced in mice intra- 
cerebrally inoculated with the L. A. virus were also 
comparable with those known to occur in these 
animals when infected with lymphogranuloma ve- 
nereum. 7 Polymorphonuclear and round-cell infiltra- 
tion of the meninges was the most striking feature. 
Although perivascular cuffing of moderate degree 
was observed, the involvement of the brain sub- 
stance was minimal. 


Further information concerning the identity of the 
L. A. virus was obtained from cross-immunity tests 
in mice. The animals were immunized to the virus 
by repeated intraperitoneal injections* of infectious 
mouse-brain suspensions. Inoculations were made at 
intervals of a few days tp a week or more, a total of 
four or five injections of 0.1-cc. amounts being made 
before a final intracerebral inoculation was made 
with the homologous virus. Similarly, mice were 
immunized to a known strain of lymphogranuloma 
venereum virus. The injected mice were then tested 
mtracerebrally with 0.03 of a fresh 10 or 20 per cent 
suspension of infectious mouse-brain material of the 


Table 4. Cross-Immunity Tests in Mice. 


Emm 


'MtHT IMMUNIZING 
No Virus 

1 L A 

M S 


A m : 


Testing Results or Tests* 

Virus immunized micl normal mice 
A. M S 0 0,0,0 0 0,0,8 1 3,7.8,11, S.S 

L A. 00 0 0,0 0,0,0 2.2.4, 4.4.S 

L A. 0,0,0, 0,0,0 3.4S.S.S 


i nd,c * ,e * of death of the mauic following the teit 

•urv.y.j ' ,ca, f* 'list the animal showed definite signs of illness but 

eat ** 'cast ten days, 0 means that the animal remained well throwgh- 

tThii mouse probably died of intercurrent infection 


heterologous strain. Control mice were inoculated 
J 1 cas e. The animals were observed daily. The 
n mgs, which are presented in Table 4, strongly 
kn * Caie SImiIarh y identity of the L. A. and the 
n own lymphogranuloma venereum strains of virus, 
^omplement-fixation studies were utilized not 
) to determine the presence of specific comple- 
a t^ nt ’" Xin 8 antibodies in the patient’s serum, but 
I °, as an ancillary aid in identifying the virus iso- 
Tahl '> r ° m fadings are summarized in 

we C which it can be seen that these tests 

n re . carr i e d out with three different antigens, 
mc >'» Lygranum C. I'., psittacosis antigen and an 



antigen made from the virus isolated from the 
patient and hence labeled “L. A. antigen.” Lygra- 
num C. F. is a commercial preparation (Squibb) 
from yolk-sac material infected with lymphogranu- 
loma venereum virus. It has been used extensively 
in complement-fixation tests for this disease. 6, 13> 14 
The other two antigens were also prepared from in- 
fected yolk-sac material using an ether-extraction 
method. This technic has been applied to the 
lymphogranuloma-psittacosis group of viruses by 
several workers. 16 * 17 Only those yolk sacs that ap- 
peared rich in elementary bodies were used in the 
preparation of the L. A. antigen. Before inactiva- 
tion of the material, it was titrated intracerebrally 
in mice. It was found to make all the mice definitely 
ill in ten-fold dilutions through 1:100,000; however, 
deaths were few and were distributed unevenly in 
the various dilutions. 

Frei Tests 

The above laboratory data indicated that the 
patient had had active lymphogranuloma venereum 
infection for at least six months. During that pe- 
riod, however, four Frei tests had been made, with 
only one questionably positive result (Table 3). 
A new series of Frei tests was therefore carried out, 
using antigens of chick-embryo origin. 17, 18 These 
antigens included the commercial product (Lygra- 
num S. T.); the Frei antigen of the Army Medical 
School and the L. A. antigen, made from the pa- 
tient’s virus. In addition, it was of some interest to 
use properly diluted psittacosis antigen in skin tests 
on the patient, since serologic studies had brought 
out the usual cross reaction noted for this group of 
viruses. 19 The last two antigens were diluted in the 
following manner: yolk sacs were calculated to 
weigh 1.5 gm. each, and the dilutions were made up 
to 1:25, 1:50 and 1:75 — that is, 1 part of infected 
yolk sac was suspended in 25 parts of buffcred-saline 
solution and so forth. Similar dilutions of normal 
yolk-sac suspensions were used as controls. For test- 
ing, the usual 0.1-cc. intradermal injection of each 
dilution was made, and daily measurements of the 
lesions were made for seven days. As can be seen in 
Table 3, Lygranum S. T., the L. A. antigen and the 
Army Medical School antigen gave positive results, 
whereas the psittacosis antigen was negative. 

Discussion 

The diagnosis of these cases as lymphogranuloma 
venereum was based on the clinical history and 
physical findings, the positive complement-fixation 
tests, the positive Frei tests and, in Case 1, the isola- 
tion of the virus from the patient. The ctiologjc 
relation of the virus to the mcningoencephalitic 
changes is, of course, based on circumstantial evi- 
dence — that is, the involvement of the central 
nervous system along with the virus infection, the 
knowledge that this virus can produce meningoen- 
ccphalitic signs in experimental animals, the fact that 
♦1»*» *mmic line isnlnted from ** >'XLA” 
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other patients with the disease 3> 6 and the negative 
serologic results in tests against other encephalitis- 
producing virus agents. Final proof that lympho- 
granuloma venereum can cause meningoencephalitis 
in man must await isolation of the virus from the 
brain substance in a fatal case and the demonstra- 
tion of histopathologic changes in the brain tissue 
consistent with those produced by the virus in experi- 
mental animals. 

On the basis of the spinal-fluid dynamics (Table 
1), Case 1 presented a complete spinal block through- 
out the eight months he was observed. It is believed 
that the meningeal involvement early in the course 
of his illness resulted in subarachnoid block. This 
syndrome is known to occur in patients with acute 
purulent meningitis, tuberculous meningitis, yeast 
meningitis and syphilitic meningitis. 20 Since these 
causes seem to have been excluded by means of cul- 
tural and serologic studies, it appears probable that 
the adhesive arachnoiditis encountered in this case 
was a residuum of the lymphogranuloma venereum 
infection. 

In addition, certain other features of the spinal- 
fluid findings are of interest. The total protein con- 
tent reached 3570 mg. per 100 cc., gradually dimin- 
ishing in amount as the patient improved. None of 
the specimens clotted after standing. The question 
arises whether the great increase in protein content 
was the result of the subarachnoid block per se, of 
the meningeal involvement or of both these factors. 
Such high levels of protein are encountered extreme- 
ly rarely, even in the presence of cord tumor. 20 In 
this patient, the amount of protein gradually de- 
clined from 3570 to 114 mg. per 100 cc. It does not 
appear that this decline was due to the progressive 
removal of protein by repeated lumbar punctures, 
since the intervals between them were about the 
same both when the protein content was extremely 
high and when it was relatively low. This suggests 
that the accumulation of protein occurred at a pro- 
gressively diminishing rate and was therefore not 
caused by the block alone. Furthermore, Sabin and 
Aring 6 found that the amount of protein reached 
1400 mg. per 100 cc. in the spinal fluid of a patient 
who presented no evidence of obstruction. Thus, 
although in the present case the subarachnoid block 
undoubtedly was a factor, the more important cause 
of the great increase of spinal-fluid protein was prob- 
ably the meningitis, which in turn was probably due 
to lymphogranuloma venereum. 

It is of additional interest to note the character of 
the colloidal-gold curves, which were uniformly of 
the paretic or first-zone type. On two occasions, 
twenty-tube tests were performed in order to obtain 
end-point readings, and the curves were 5555555555 
5555432000 and 5555555555,4311000000, respec- 
tively. Merritt and Fremont-Smith 20 have concluded 
on the basis of their wide experience that this test 
has no specific diagnostic import and that precipita- 
tion of the colloidal-gold solution is indicative only 


of an abnormality in the protein content of the 
fluid. That this was the case in this patient appears 
to be borne out by the data presented in Table 1. 

Infection with the lymphogranuloma venereum 
virus is known to persist for a long time, 2 so that it is 
not surprising that the L. A. virus was isolated from 
a lymph node that had been slightly enlarged for five 
months. It seems significant, however, that the 
histopathologic changes observed in this node were 
nonspecific and not at all suggestive of involvement 
with this virus. 

Isolation and identification of the virus is a too 
elaborate and slow procedure to be used for routine 
diagnostic purposes. The complement-fixation test 
thus becomes an especially valuable adjunct in the 
early diagnosis of infection with the lymphogranu- 
loma-psittacosis group. Unfortunately, with the 
antigens now in use it is not possible to differen- 
tiate these closely related viruses. 19 This simi- 
larity was observed in the complement-fixation re- 
sults with the serums from these two cases (Table 
2) and, as mentioned before, other evidence is neces- 
sary in order to establish the diagnosis. 

The complement-fixation test was also used as a 
means of identifying the L. A. virus. An antigen 
was made from yolk sacs infected with the L. A. 
virus and was used in tests - with serum from 
both patients and from a known case of psittaco- 
sis. Positive reactions were obtained with all the 
serums. 

Negative results with Frei tests are not infre- 
quently observed in lymphogranuloma venereum in- 
fections. Only one of eight tests done in the case re- 
ported by Sabin and Aring 6 was positive. In Case 1, 
positive tests were not obtained until the eighth 
month of illness, and included a positive reaction to 
an antigen prepared from the virus isolated from 
the patient. Because of the cross reactions noted in 
the complement-fixation studies, he was also tested 
against a psittacosis antigen, with a negative result 
So far as could be ascertained, there have been re- 
corded no extensive series of tests on known lympho- 
granuloma patients with psittacosis antigen, so that 
the significance of this single observation cannot be 
evaluated. 

Summary 

Two cases of meningoencephalitis in patients with 
lymphogranuloma venereum are presented. 

A virus was isolated from an inguinal lymph no e 
of one patient five months after the onset of illness, 
in spite of the fact that the histopathologic changes 
in the lymph node were nonspecific. 

The virus was identified as lymphogranuloma 
venereum by its effect in mice, guinea pigs an 
developing chick embryos, by cross-immunity tests 
in mice and by complement-fixation studies. 

Alice were immunized to this virus and to anot e 
strain of lymphogranuloma venereum by intrapen 
toneal injection. 
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Subarachnoid block, an extremely high total pro- 
: tcin and first-zone colloidal-gold curves were ob- 
■j served in one patient. These findings are discussed. 
* .Positive Frei tests were obtained on one patient 
-‘with an antigen made from the virus isolated from 
: him, as well as with other yolk-sac antigens. An 
-* iatradermal test on the same patient with psittacosis 
J antigen was negative. 


I am indebted to Captain J. E. Smadel, M.C., A.U.S , for 
fcu assistance and guidance through much of the experimental 
mk; to Captain E. Roseman, M.C., A.U.S., for supplying 
life *“1 dat ^ ° n Case 1; to Major C ‘ R ‘ Rcin » MC, 
"“V lor special studies on the spinal fluid of Case 1, to 
taptam H. L. Hamilton, Sn.C., A U.S., for carrying out the 
emet-embryo aspects of the work; and to Lieutenant K 
ertman. Sn.C., A.U.S., for his supervision of the complc- 
a'ent-nxation studies. 
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CARCINOMA OF THE THYROID GLAND WITH A SOLITARY METASTASIS TO THE SKULL 

Report of a Case 
Hollis L. Albright, M.D.* 

BOSTON -» 


characteristically slow growth of the soli- 
tary metastasis of carcinoma of the thyroid 
8 and to bones, notably to the skull, has been re- 
peatedly observed. In 1871, Mueller 1 noted the 
endency of metastatic lesions of the thyroid gland 
° appear microscopically benign. Cohnheim 2 was 
C 11 <‘ C ^ a primary thyroid lesion as a so- 

ed benign metastasizing adenoma.” He used 
1S paradoxical term in an attempt to explain the 
ong-standing presence of the primary tumor in the 
>roid gland and of metastasis to the skull without 
e usual progressive spread and early death so 
en seen _ ^ other forms of malignancy. More re- 
anr?* n tUt * >eS ^ Simpson, 3 Dinsmore and Hicken 4 
, Graham 5 ' 8 and the opinions cited by Turner 
ernian 7 after their recent careful review of the 
Su C ^ ur ‘>ve kd t0 Uie conclusion that there is no 
c entity as a benign metastasizing adenoma, 
rner and German believe that this type of thyroid 
exp°* lS actu ? H y a ma hgnant adenoma. In their 
^perience, painstaking microscopic examination of 
ceH * nUTC - tumor has, in most cases, shown tumor- 
nf blood vessels, stroma or capsule 

oi the adenoma. 

bon CSC s '°' v iy giving metastatic lesions in the 
cs > prominent in the skull, vertebras and pelvis, 

Itxre fcf^ljtetKe)^ ,ur * cry ' Boston University School of Medicine 


may be solitary or multiple. In some cases the 
lesion may exhibit arterial pulsation, but this is not 
always present. Because of the slow growth and the 
relatively isolated nature of the skeletal metastatic 
lesion, attempts have been made from time to time 
to remove both the original tumor and the metas- 
tatic lesion surgically". In 1941, Turner and Ger- 
man 7 reported 2 cases in which removal of multiple 
thyrogenic skull metastases was attempted. The 
first patient had extensive metastases to the skull 
but survived the operative removal for three years, 
ultimately succumbing to progressive metastatic 
spread. One year after operation, a tender, nodular 
liver developed, followed by the appearance of 
further metastases in the skull and in the cervical 
ly’mph nodes. The second patient had metastases 
to the skull, pelvis, coccyx and kidneys at the time 
of operation and died of uncontrollable hemorrhage 
following attempted removal of the extensive skull 
lesions. The hemorrhage occurred during elevation 
of the bone flap. 

Friedman 8 has recently reported 2 cases operated 
on subsequent to January, 1942, with immediate 
success in removal of both the primary' thy'roid 
tumor and the skull lesion. 

In the case reported herein, there was a visible 
solitary metastasis to the right tcmporofrontal re- 
gion of the skull and a previously unnoticed large 
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ralcified adenoma of the right lobe of the thyroid 
jland. Both these findings were regarded as favor- 
\ble and fortified the opinion of members of the 
rhyroid Service and the Neurosurgical Service in 
i-heir deliberations on ward rounds. Thorough dis- 
cussion led to the ultimate decision to attempt 



Figure 1. Preoperaltve X-ray Film of the Skull, Showing the 
Solitary Metastasis in the Right Frontal Area. 


removal, first, of the primary malignant adenoma of 
the thyroid and then of the skull lesion, which had 
been proved by biopsy to be thyrogenic. 

Case Report 

R. S. C., a 52-year-old, Italian housewife, was first seen in 
the Tumor Clinic of the Massachusetts Memorial Hospitals 
on December 6, 1940, at which time she complained of a 
painless lump on the right upper forehead. Four months pre- 
viously, the lump had appeared immediately after she struck 
this part of her head against the corner of a medicine cabinet. 
It had not changed in size and was not painful or tender. 
She had, however, noted occasional mild right-sided head- 
aches since the injury, and recently a slight discomfort in the 
region of the lump itself. She stated that her general health 
u r as excellent, and that she had no other complaints. 

Examination disclosed a mass in the right lobe of the 
thyroid gland, which the patient had not known to be present. 
Consequently, she was admitted to the Surgical Service on 
December 12, 1940, for study. In the right frontal area there 
was a moderately firm, nontender mass measuring 2.5 by 1.0 
cm. This was thought to lie in a bony defect with some ele- 
vation of the outer table of the skull. A nonexpansile arterial 
pulsation was felt, and there was some increase in tension 
when the patient coughed. In the right lobe of the thyroid 
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1 

gland could be felt the upper portion of an extremely hard 
mass suggesting a calcified adenoma, almost completely sub- I 
sternal. The left lobe was normal. Laryngeal examination ■ 
showed normal motion of both vocal cords. The remainder 
of the examination and laboratory studies showed no ab- 



Figure 2. Photomicrograph of a Section of the Thyroid Tumor. i ! ‘ 

.3 

normalities. A blood Hinton test was negative. Lumbar 1 i 
puncture showed an initial pressure equivalent to 180 mm 
of water. The spinal-fluid cell count was 3 lymphocytes per 
millimeter, with the sugar 79 mg. per 100 cc. and the globulin 
not increased. The gold-sol curve and Wassermann rc ^ tlon 
were negative, and the total protein was 16 mg. per 100 cc. 

The basal metabolic rate was +11 per cent. . < 

X-ray examination of the skull showed a 3-cm. defect in 
the right frontal area, involving both tables, with slight i 
surrounding condensation of the bone (Fig. 1). X-ray films j 
of the trachea showed some displacement to the left, with < 
lateral and anterior compression. A calcified mass could be 



Figure 3. Photomicrograph of a Section of the Shull Tvmo ^ 


seen in the region of the right lobe of the thyroid g' anc! k-^jy j 
chest showed increased fibrosis and no metastases. A - ■ ) a 
films of all the long bones revealed no other lesion. n j 
venous pyelograms were negative. - l t Dr. j 

The patient was seen by the neurological consu “ ant X er j / 
Theodore J. von Storch, whose impression was. ’-.at . # 

was no intracranial involvement from the mass other tn 
questionable slight pressure on the right frontal lobe. 
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On December 28, Dr Howard M Clute performed a right 
total th> rotdcctotny and a biops> of the tumor tn the right 
frontal area Pathological examination of the tissue wa<= 
reported bv Dr Charles V Branch as follows 


Diagnosis . Thjroid gland small cell carcinoma arising 
from cmbr>onal adenoma and showing \ascular invasion 
Skull lesion nnrastatic carcinoma from thjroid gland, 
showing local vascular invasion 


The specimen consists of a lobe of th> roid tissue mcasur 
me 8 0 b> 4 5 bj 5 0 cm and weighing 50 gm , some 
wnat pear shaped the smaller end representing the upp^r 
pole The lower three quarters of the gland is repre 
s-nted b} a firm, partially calcified, encapsulated irregularlv 



tion f.?u n °^ U c approximately 4 cm in diameter On sec 
fount * two thirds of the centra! part of this mass is 
CVc lo be 9t ony hard and calcified Its periphery, how- 
rp ddis1i S Ji COfn P ose d of soft, pliable, smooth glistening 
arm,.. rown meat} appearing tissue in which no normal 
«<nar tissue can be discovered 

to con r f* C ° P J C ? ect,on through the nodule shows it 
ep,*L * ‘ °* c msely set cords of small, h) perchromatic 
ihtrr.,,4. ce s having all the appearance of cmbr>onal 
tintorrt* tlSSUC ii^f lB ^ In certain areas these cords open 
a smalt WC “ c ^ ne£ l lumens of fetal character containing 
There a . m J ? unt °f poorly staining colloid substance 
on 4 i n lt finitc ' ascu l a r invasion In spite of thcircmbrj- 
of t k * lu r f* ca tcful search shows relatively little anaplasia 
SecA.?* 1 cc ^ Sf an ^ mitoses are extremel} rare 
(F,j> « . through the biops} specimen from the skull 
that .l-., l °ws a histologic picture practically identical with 
Jfl *plastir- C ^ c, , cribc d Here the cells are shghtlj more 

of reettli, i ! how a few more mitoses and less evidence 
a l ve oiar arrangement Here, also, there is dis- 
s cviuence of vascular invasion 


The postoperative course was satisfactorj , although marked 
by a rise in ttnij-vrature to 103 °I on the 2nd day, followed 
b> a gradual fall to normal Both the th}roidectomj ard 
skull biopsv vvnmds healed well Much discussion amorg 
the surgical i ti and the neurosurgical consultant, Dr 
Donald Munro led to tht belief that m view of the slow!} 
progressive i ture of the apparenth sohtarv metastatic 
tumor, an »t»mpt at radical cure b} excision of the skull 
lesion with subsequent radiation therap} was indicated 

The paf it was thcretore transferred to the Neurosurgical 
Service of lie Boston Citj Hospital on Januarv 9 1941 for 
further ta-t nent On Januarv 27 cramotomv was performed 
b> Dr \lu iro and the metastatic tumor was removed It 
was found thjt although the dura was depressed b} tie 
growth onlv ts outer la> er was involved and there was ro 
perforation Convalescence was satisfactor} , and the patient 
was disci ar d home on the 10th postoperative dav Cn 
this di} x ra therapv was begun consisting of a series cf 
ten doses o! 7 00r each directed at the right temporofrontal 
area and g un over the course of 1 month 

\\ hen «ei. l 2 months after the second operation, the patient 
had no significant complaints There was a diamond shaped 
skull defect measurin'* a Iv 3 cm (Fig 4), with definite 
pulsation in the arc* bat with no palpable ma«ses The bod} 
we ght had remained stat c 



Ticuke 5 Appearance of the Patient Ttto ^ ears tf'er 
Operation 


When last seen 2 jears and 6 months af, " } hc * ™" d 
eration the patient teas hat in B no difficult, of. 1 "'' * ort 
ic felt cntirel, well and had trained fi pounds Outre «re 
palpable masses or e, idences of reeurtencc at e'ther eper 
is e site The defect in the skull had a firm fibrous but 
■ me sound protection to the underlying brain tissue The 
tient s appearance was entire!} normal with normal cot er- 
rand dm?, but, on of hair (Fnt 5) A check up * 

,t,on of the skull m December, 1942 showed a smoo h 
time of the skull defect with no evidence of recurrence or 
ttastatic spread (hig 6) 
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Discussion 

The subject of treatment of this disease is a con- 
troversial one. In this case, two years of normal 
health and apparent freedom from metastatic malig- 
nant disease seem to have validated the judgment of 
the physicians involved. Some writers have ex- 
pressed reluctance to subject a patient to such 



Figure 6. X-ray Film of the Skull Two Years after 
Operation. 

Note the smooth bony outline of the defect. 


radical palliative surgery. Hamann, 9 in reporting 
a nonoperable case in 1916, expressed the then 
prevalent opinion as follows: 

As has been pointed out,by, Bland Sutton and others, 
metastatic deposits in the skull, manifesting themselves as 
pulsating, vascular tumors', occur sometimes, secondary to 
thyroid carcinoma; such metastatic growths are, of course, 
quite inoperable, as the writer can confirm from an experi- 
ence in one case in which attempt to remove the growth 
had to be desisted from, owing to the large size of the blood- 
vessels. \ 


V 



Cruickshank, 10 however, in 1938 reported the 
successful removal of a tumor from the right frontal 
area of a fifty-five-year-old Hindu woman. This 
tumor was thought to be a meningioma, but path- 
ological examination revealed typical thyroid tissue. 
Control of hemorrhage had not been troublesome. 
Four months later a nodule the size of a hazelnut 
was discovered in the right lobe of the thyroid 
gland, but the patient refused further operation, — 
that is, thyroidectomy, — and follow-up studies were 
not reported. 

Barthels 11 has stated that the carcinoma of the 
thyroid gland that produces bone metastases is of 
relatively low virulence, and that therefore to re- 
move a single metastatic lesion cannot be described 
as meddlesome surgery. 

Neither the thyroidectomy nor the skull oper- 
ation proved to be of such formidable nature as to 
cause severe discomfort or to occasion a prolonged 
hospital stay. The patient left the hospital seven 
days after the thyroidectomy and ten days after 
partial craniectomy, without further disability. Her 
further course will be studied with interest. Cer- 
tainly effective palliation has been gained in a situ- 
ation that had appeared advanced and inoperable. 

Summary 

The case of a patient who had a carcinoma of the 
thyroid gland and a single skull metastasis and who 
showed no evidence of recurrence two and a half 
years after the surgical removal of both lesions is 
presented, and pertinent references in the literature 
are discussed. 
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MEDICAL PROGRESS 

GYNECOLOGY: CARCINOMA OF THE CERVIX 

Joe V Meigs, M D * 

BOSTON 


C ARCINOMA of the cervix is the commonest 
malignant tumor occurring m the genital tract 
in women, ranking closely in frequency with cancer 
of the breast Its presence may be detected ex 
tremely early, for among its symptoms are bleeding 
and discharge The tumor can be seen and felt, and 
is accessible to biopsy The new vaginal smear 
technic, 1 which will be described later, also enables 
its presence to be detected 
The results of treatment, either radiologic or sur- 
gical, are excellent m early cases, yet this disease is 
found m its early stage in not over 20 per cent o* 
patients seen The present review of the progre* 
made in all phases of cervical cancer shows that al 
though the results should be markedly improved, the) 
are not Lack of careful periodic examination of the 
cervix, appreciation of the significance of abnormal 
discharges and bleeding and of frequent biopsy of 
the cerux accounts for many advanced cases It is 
also true that patients who have had no symptoms 
are seen with advanced disease There is ample 
evidence, however, that more careful attention to 
e ar!j symptoms and more careful investigation by 
physicians would result in surgical treatment in the 
early stages The results of treatment seem to have 
J^ached a level beyond which it is difficult to go 
Ihere is no doubt that certain specially treated and 
studied groups of cases do better than those routinely 
treated, but on the whole most of the results of the 
a rgest cancer clinics show about the same per- 
centages of arrested or cured cases In other words, 
|t is obvious that more cures will come from earlier 
ia gnosed cases and also from more individualistic 

treatment 

The theory that all cases should receive combined 
ra mm and x-ray treatment, m a routine manner, 
,s not sound The radiologist should sec the tumor 
* n , map it out so that he can better aim his x ray 
? e , at eac h treatment The radium available 
ould be of all types and strength The choice of 
PP icators and needles should be made at the time 
e treatment is given and not planned before the 
? atlent 15 under an anesthetic, or before x ra> treat 
T ^ nt ls completed if the latter is gi\ en before the 
a ium treatment Most clinics have radium in 
aru}*]? Stren * ths anc * In certam types of needles, 
this limits the possibility of variation in its use 


tjrucolo^ eiJ tC ’<' nor PycecoloRy Harvard Wed cal School 
lloip w i W ‘ ” " 


The tendenev is to have rules for treatment of the 
various classes of the disease and to give the treat- 
ment alwavs in the same manner Instead, ^t 
should be \ aried to meet the type and extent of the 
disease in each case Every clinic has its set method 
of treatment, and m each the operators are con- 
vinced of the perfection of their method, yet, as 
alreadv stated, in the end the largest clinics have 
the same percentage of cures It is therefore obv ious 
that new methods of attack on the problem must 
be tried and that treatment should be directed to 
the cure of the patient whether or not it consists 
in the giving of x ray or radium or in surgerv Taus- 
sig’s" work, to be discussed later, is an example of 
individualization of cases and the results of his 
method of treatment are, in his hands, strikingly 
better than those m most clinics Miller, 3 of the 
University of Michigan Hospital, expresses the fol- 
lowing viewpoint, which is probably the correct one 

The limitations of existing methods of treatment are 
well recognized No one expects the imposs ble but there 
is cood reason to believe that therapy * disappointing 
We appear to have reached that comfortable state wherein 
we hesitate to disturb the efficiency of a t £ 1 cr *P cl *$ ,c , svs 
tern which has taken a long time to cstabl sh rerhaps 
well as the apparent effective 
has lulled us into a state of 
exploit existing methods of 
treatment to their fullest capacity In radical abdommal 
hysterectomy, as first performed by W A Freund in 
and later popularized by Uertheim was recognized a 
potent weapon for combating cervix cancer But because 
of its high primary operative mortality rate and us re 
stneted field of usefulness the operation was permitted 
to pass into the discard Radium and x ra> have also 
proved their worth Yet after almost a quarter century 
detoled to the refinement of technic and stab hzationof 
procedure I find there is little to boast about 1 erhaps 
we have reached the end of an era Perhaps if tie could 
see into the future we might visualize as the cancer ttiera 
pm not the radiologist not the g, necologist nor the sur 
goon but possibl, the chemist It is not bevond the res dm 
of possibility that radium maj some day become a drug 
on the market and deep X ra, therapy 'W" 1 "', 1 
cellent source ol copper wire and other spare parts ‘he 

limited capacity o( existing remedial measures is d'finitelj 
responsible for some of our restricted success hut an, 
attempt to blame results on this basis alone mlglit nmre 
properly be attributed to an mdohmec on our part 
failure to exploit to their fullest cfficicnc> radium x raj 
and surge" V a combination the, co - a serious failure 
og, U e r ?.e methods of treatment a fair chance In 

Ifcomphsh whaT « K«Tr"si; to expect ... the «a> of 
vistly improved survival rates 

It is certain that advances mil be made in the 
treatment of this eond.t.on Papanicolaou and 
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Traut’s 4 work on the vaginal smear, Schiller’s 5 - 6 
observations on the staining of the cervix, Hinsel- 
mann’s 7 use of the colposcope, Taussig’s 2 demon- 
stration of the ease and efficacy of lymph-node 
dissection and our own demonstration 8 of the safety 
of the radical operation for cervical cancer, when 
aided by the methods of modern surgery, furnish 
evidence that more possibilities are open now than 
ever before. 


Etiology 

There is no doubt that most cancers of the cervix oc- 
curin women who have borne children, but nulliparas 
make up 5 to 10 per cent of the patients seen in can- 
cer clinics. It is possible that the important factor 
is not the lacerations themselves but the resultant 
infections and irritations. Thus, in nulliparas who 
develop this disease it is conceivable that an en- 
docervicitis or some such lesion as a so-called “con- 
genital erosion” of the cervix has been present. A 
young girl with menorrhagia recently seen in our 
clinic had such an erosion. Ten years later the whole 
area affected was replaced by carcinoma. 

Wharton’ quotes Pearl as stating: Of 100 American 
women about 70 are parous and 30 nonparous. In other 
words, their ratio is as VA to 1, but the incidence of cer- 
vical cancer, on this basis, is as 19 to 1. In other words, 
with due correction cervical "carcinoma is approximately 
eight times more frequent in parous than in nonparous 
women. These data indicate that pregnancy or labor does 
something which predisposes toward cervical cancer. 

Severe irritations of the cervix, such as those occur- 
ring in patients with procidentia, rarely end in 
cancer. 

Sorba 10 believes that syphilis plays a part in the 
development of cervical cancer, for 262 patients, or 
14 to 15 per cent, of those seen in his clinic had the 
disease, whereas the percentage of syphilis in other 
patients was only 1.6 per cent. He thinks that 
syphilis gives impetus to the cancer. Reports from 
American clinics do not give such high percentages 
of syphilis in patients with cancer of the cervix. 

Heredity probably plays a role in the etiology- of 
tumors, but a family history of carcinoma is not 
often present. Imamura 11 found such a history in 
9.4 per cent of patients with tumors of the uterus. 
Wassink, 12 of Holland, in discussing carcinoma of 
the breast, stated that in many cases there was a 
family history of carcinoma of the uterus. In our 
clinics at the present time there are two pairs of sis- 
ters with cervical cancer. There is probably a cer- 
tain amount of truth in the theory of heredity, but 
in the large majority of cases no family history of 
cancer is found. 

It is interesting to note the infrequency of cervical 
cancer in' Jewish women. Smith 13 found it to be 
about 5 per cent in the clinic of the Memorial Hos- 
pital (New York City), ‘and Healy and Twombley, 14 
reporting from the same clinic, stated that only 5 
per cent of 920 women patients were Jewesses. This 
absence of cervical cancer in Jewish women can 


be explained by breeding out of the disease, since it 
is apparent that Jews have bred in diabetes and 
hypertension, or by the Mosaic law in relation to 
sex, for observance of this law results in the fact 
that intercourse does not occur during or shortly 
after the period, when the cervix has just gone 
through the changes incident to menstruation. 

Theories of a hormonic origin have been proposed, 
and both the pituitary gland and the ovary are 
considered as possible etiologic factors. Hofbauer 15 
believes that the influence of the pituitary gland on 
the cervix is great, yet this influence must not be 
direct but through the ovary, which produces estrin 
and progestin under pituitary influence. Estrin 
is a growth-producer and is responsible for changes 
occurring in the cervix. It is well known thatHisaw’® 
has been able to produce cancerlike lesions in the 
cervix with estrin, but the lesions are not real can- 
cers, and are cured by progestin. It is also known that 
cervical polyps may take on a cellular activity that 
is similar to cervical cancer during pregnancy. The 
polyps have a cancerlike appearance when examined 
microscopically- but are not true cancers. The 
changes are due to some hormonic influence, prob- 
ably that of estrin. Gardner, Allen, Smith and 
Strong 17 have been able to produce cancer in the 
•cervices of mice by- the use of estrin. These tumors 
metastasize and can be grafted and grown without 
more estrin. Other experimenters have produced 
cancer with estrin in other organs in the animals, but 
there is no proved case of production of the disease m 
a human being in this manner. In patients with , 
cancer of the genital tract, however, estrin therapy 
should be avoided until it has been proved to be 
safe. 

There is no known etiologic factor in cervical 
cancer, but childbearing, lacerations, infections, 
syphilis, hormones and heredity- -all play a pact 
A tendency to cancer must be present, and some 
other factor must be the spark that starts the fire. 


Symptomatology 

No new symptoms have been described to sug- 
gest the presence of cancer of the cervix, but metic- 
ulous attention must be paid to abnormal bleeding 
or discharge, whether spontaneous or following 
douching or intercourse. When continuous blee - 
ing, discharge or pain occurs, the cancer has probab ) 
grown beyond the early stage. Miller 18 states tha 
the most significant early sy-mptom is abnorma 
bleeding. 

Diagnosis 

There have been added to current diagnostic 
methods three extremely valuable aids. 

Schiller’s 6 test is valuable if its indications ate 
interpreted correctly. Schiller used Lahm s 15 ^ 
cover y that in cancer of the cervix the epitheh u ^ 
lacks glycogen, which is present in normal cer ' l . C j 1 
epithelium. He therefore thouhgt of iodine, w lC 
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? stains glycogen, as a test for its absence. He advo- 
* cates a solution made up of 1 part iodine, 2 parts 
< potassium iodide and 300 parts distilled water. In 
! our clinics this solution has not been found satis- 
•' factory, since it stains too lightly; the amount of 
t iodine has therefore been increased to 2 parts and 
r that of potassium iodide to 4 parts. This solution 
■ highly satisfactory'. Iodine is poured into the 
- y 3gina, left for two or three minutes and gently 
\ ^absorbed with cotton, and the cervix is then 
viewed. 

The most valuable aid that can be obtained from 
: Schillers solution is indication of the area from 
which a biopsy' specimen should be taken. Any 
area that stains a homogeneous dark brown can be 
considered normal, and any area without a stain 
should be biopsied. Light-brown areas are usually 
those of diseased or infected epithelium. Super- 
cial cancer does not stain, nor do hyperkeratotic 
areas due to prolapse, similar areas due to syphilis, 
°k .. esc l uarnat * on the upper layers of the epi- 
t chum. Schiller advocates scraping off the abnor- 
ma area with the sharp edge of a spoon and fixing 
an staining, but it is safer to excise the area with 
issue on all sides of it. A positive Schiller reaction 
-Ocs not m ean that cancer is present, but it does 
in icate abnormal changes in the cervix, and these 
lould be viewed with the microscope. 

ie colposcope of Hinselmann is also of great value, 
ot so much for the actual discovery of early' cancer 
. , 0l j. “owing the operator what the cervical 
P 1 re ium looks like. Once the examiner learns the 
ppearance of the normal cervix, he begins to see 
normal areas and recognizes some of them as due 
m ection, cysts, exposed ducts and so forth. He 
en'tK r ^°^ n ' Z ^ S . areas u ^ ceratec f or hypertrophied 
. . ^ v ided by fine lines into squares and 

Scini , ,0 P. s ^. s P ecirnen $ from them. The use of 
coin Cr 5 ’ oc ** ne solution in conjunction with the 
enitK S r°^ e * urt b er demonstrates abnormal cervical 
with ^ bas never been my' good fortune 

that T l d t ^ 1CSe lests to ^ n d a cancer of the cervix 

info • n0t b een suspected, yet the amount of 
by t] 1113 ^ 011 °b ta ined from the study of the cervix 
C ontr*? e met ^°d s b as been enormous and no doubt 
Diein? UtCS t0 one s a bility to recognize early', sus- 
Con 5 arCaS cerv i ca i epithelium. Certainly' the 

Vain 3nt t b esc two methods is of extreme 

•pj C l be examining physician, 
the st ' ,a ^ nos ' s .°^ cancer of the cervix by’ means of 
Pana a,n fd vaginal smear was first introduced by 
stant* 1 I** an d Traut. 1 Their work was sub- 
Frcm ,at t ^ e i nves tigation of Meigs, Graham, 
no Kapnick and Rawson. 19 There is 

centa U ** ^ le value of this method, 'and th$ per- 
p 0si ti 8e °* COrr ect diagnosis is extremely high. A 
but a' C Sme . ar tisually results in a correct diagnosis, 
parabi negat * VC ° ne means bttle; the latter is com- 
Vl bich d t0 negat ‘ ve Wassermann reaction, 
0es not mean that syphilis is not present. 


The apparently false-positive smear has y*et to be 
proved. To do this would mean taking out the 
whole uterus and cutting serial sections along its 
entire length. The positive smear, in the absence of 
obvious cancer, may T be a means of detecting ex- 
tremely' early' growths. This part of the research 
has not been concluded. It is also possible to differ- 
entiate cancer of the endometrium from cancer of 
the cervix by the smear. A description of the 
method of taking the smears, the fixing and stain- 
ing and the interpretation of results is given 
by’ the authors mentioned above. This method of 
diagnosis constitutes an epochal advance, and with 
Schiller’s iodine and the use of the colposcope 
should aid early diagnosis. Possibly every' woman 
over the age of thirty should have routine vaginal 
smears done once or twice a year, and be checked 
by the Schiller test and the colposcope at least once 
a y’ear. A positive smear means that an investigation 
should be carried out under anesthesia. The uterus 
should be dilated and curetted and specimens of 
the cervix removed for microscopic section. 

Biopsy. Study of the cervix by’ means of biopsy 
is the most important of the diagnostic aids. The 
specimen should be taken with supposedly healthy 
tissue on all sides of it. This is not always possible 
in the office, but it can always be done under an 
anesthetic. The disadvantage of the biopsy is that 
it can be negative and yet cancer can be present 
in the cervix. To be sure that it is not present, 
nearly' all the cervical tissue would have to be re- 
moved. By means of the iodine test and the colpo- 
scope the most suspicious area can be demonstrated 
and biopsied. 

Classification 

The subject of classification is not necessarily in- 
cluded in a discussion of progress, but unless a single 
classification is universally agreed on, results and 
treatment cannot be compared. Comparison of the 
results in various clinics is at best inaccurate, but 
with different methods of classification adopted it 
is rendered even more so. 

It is essential that tumors be classified, for cer- 
tain clinics have a greater preponderance of early* 
cases than do others. Cancer hospitals where pa- 
tients can remain for treatment usually* have larger 
numbers of advanced cases than do general hos- 
pitals. Since the League of Nations classification 20 
is being universally* accepted as the proper one, it 
is being favored more and more by American clinics. 
This classification is more complicated than the 
earlier one of the American College of Surgeons or 
the Schmitz 21 method, and is not a great improve- 
ment. 

The microscopic grading of the actual tumors is 
based on the individual ideas of the pathologist, 
and each one teaches his associates and students 
accordingly*. It is doubtful whether there ever will 
be a standard method of grading tumors, but the 


580 


THE NEW ENGLAND JOURNAL OF MEDICINE 


May II, 1941 


Martzloff 22 ’ 23 method is to be recommended. His 
cases are grouped as those with spinal cells or low- 
grade malignancy, those with transitional cells or 
medium-grade malignancy, those with fat spindle 
cells or high-grade malignancy and those with 
adenocarcinoma. If Martzloff’s method could be 
used everywhere, great knowledge would accrue, 
but that it will ever become' universal is unlikely. 

Chambers 24 reports that in his attempt to grade 
728 cases, 228 could not be classified because of 
insufficient tissue. Ten per cent were adenocar- 
cinoma. Of the entire series, 15 per cent were 
Grade I, 9 per cent Grade II, 54 per cent Grade III 
and 22 per cent Grade IV — with extremely rapid 
growth. Chambers finds some indication that the 
more undifferentiated growths are frequent in 
youth, and that there is no relation between the 
duration of symptoms and the extent of the disease, 
and states that most growths involving the cervix 
alone were cured without respect to their grade. 
Vetterdal 25 finds the percentage of cures of different 
grades to be so similar that the microscopic appear- 
ance of the cancer is of no' apparent prognostic 
value. 

Cancer of the cervix in gross may be of the cauli- 
flower type and everting, or ulcerating and invert- 
ing. It may involve the entire endocervix without 
breaking the mucous membrane of the cervix. It 
may appear early and yet involve the pericervical 
tissues and even extend laterally to the pelvic walls. 
It may be early and appear to be localized and yet 
have metastasized widely. It may produce enor- 
mous growth into the vagina and yet have a favor- 
, able prognosis, no extension having occurred into 
the vagina or pelvis. 

Microscopically, cancer of the cervix is usually 
squamous-celled or epidermoid. About 6 per cent 
f’f the tumors are adenocarcinomas according to 
nearly all authors, and the results either with com- 
bined radium and x-ray or with surgery are the same 
as those in the epidermoid types. All tumors of the 
endocervix are by no means adenocarcinomas; most 
of them are epidermoid or squamous, the tumor 
probably arising from areas of embryologic squamous 
epithelium resting in the endocervix or from areas of 
metaplasia. Simpson, Thibaudeau and Burke 26 say 
that the ratio of adenocarcinoma to squamous-cell 
carcinoma is 1: 26. Incidentally, 20 patients (32 per 
cent) of their 63 patients with adenocarcinoma were 
nulliparous. 

Treatment 

In a paper such as this it is not pertinent to go 
into the details of treatment used by each clinic. 
The references will guide anyone interested to the 
proper papers related to the subject. 

Some clinics 'prefer to use radium alone in the 
treatment of this disease. The radium is applied 
in the canal of the cendx, against the cervix, against 
the sides of the cervix imthe vaginal vaults, in square 


boxes or colpostats, interstitially by means of glass, 
gold or platinum seeds, or interstitially by means of 
platinum needles ranging in strength from 1 to 50 
mg. The radium in some clinics is in the form of 
radon; in others, the platinum-encased salt is used, 
Certain operators prefer a small amount for a large 
number of hours; others prefer a large amount fora 
small number of hours. Some space the treatments 
four days, seven days or two weeks or more apart. 

The use of x-ray treatment is much commoner 
than formerly, and some clinics employ it as an ad- 
junct to radium, giving it when it is thought that 
the broad-ligament extensions are not being treated 
satisfactorily, whereas others use it as an integral ! 
part of the treatment. In the latter group it is given 
either before or after radium treatment. Some 
surgeons give radium first, then x-rays and then 
radium again. X-ray treatment is adopted either in 
an attempt to destroy cancer in the pericervical 
tissues or broad ligaments and lymph nodes, or to , 
cause cicatrization of the lymphatics of the broad 
ligaments and destroy lymph-node extensions. . 

There are many combinations of treatment, and 
without doubt in every clinic at some time every 
possible combination has been used. It is interest- 
ing that out of the wealth of experience no one 
method of treatment has been so satisfactory that ( 
it has been universally adopted. Apparently, any . 
well-applied treatment that gives radiation in lethal i 
doses to the entire tumor and its surrounding tissue , 
is all that is necessary, and this may be accomplished 
in a great many ways. It is almost universally ; 
agreed that x-ray treatment cannot destroy cervical , 
cancer in lymph nodes. Thus, surgical removal is 
necessary, but in most clinics it is not used. Bonney ? 


writes: ' > 

I have on many occasions, at the close of the operation, , 
discovered an infiltrated gland or mass of infiltrated cellular 
tissue so adherent to the great vessels as to be irremovable, A 
of the patients were treated by x-ray, but in spite of a detimt 
target to aim at not one was saved. ' 


The use of x-ray treatment to reduce the size o 
the cervical growth and cicatrize the broad hg a * 
ments, and perhaps to destroy cancer in the ly m * 
phatics, is proper. There are those who use x-( a )' s 
to cross-fire the cervix, hoping to aid the radium 
in its action, and there are others who direct them 
straight through the pelvis to injure or destroy the 
growth lateral to the cervix. All methods are he p 
ful, but no single correct one has been evolved. ,,e 
of the most important functions of the roent 
genologist is to direct the rays at the tumor, ) e 
in many institutions the aiming is left to -r-ra) 
technicians. This is a weak point of roentgenology 
treatment. From observation of patients treatt 
by x-ray in the early days, it is obvious that 
treatment was directed much too high, as evidence 
by telangiectases. ^ 

The addition to the x-ray armament o ^ 
500,000-volt and 1,000,000-volt machines m&SQ 
may not be a distinct advance. A sufficient num 
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of cases over a sufficient number of years to allow 
any positive statement have not been reported. 
It is the opinion of the surgeons attending the clinic 
at the Massachusetts General Hospital that we have 
not yet learned how to use the 1,000,000-volt 
machine to the best advantage, and that it well may 
be that through trial and error we shall hit on the 
, proper dosage. It is our opinion that at times this 
J machine performs wonders, but so does the 200,000- 
\olt machine. It is too early to know what voltage 
is best. 

* Merritt 28 advocates the use of the vaginal cone 
in administering x-ray treatment to the cervix. This 
is done through Ferguson speculums, and a total 
dosage as high as 6000 r may be given. This method 
may have value, and further reports of its results 
will be eagerly awaited. So far, Merritt has treated 
112 patients. He believes that his results are better 
, dian those attained with many additional portals 
f and with radium alone. 

To sum up, x-ray and radium alone or in com- 
i bination usually destroy cancer involving the cervix, 
the cervix and vagina, and the cervix, vagina and 
, pericervical tissue, if it is not in the lymph nodes. 

„ let there are certain radioresistant tumors that 
’ the y cannot destroy. Furthermore, a satisfactory 
destructive dose cannot be given in the advanced 
stages of the disease without also destroying the 
, f ladder and rectum and other important organs. 

In 1933, Leveuf, Herrenschmidt and Godard 29 
advocated the removal of nodes in pelvic cancer, 
v believing that although cancer of the cervix can be 
cured by x-ray treatment, lymph-node extensions 
cannot. In 1934, Taussig 30 first reported the results 
. of dissections of the lymph nodes in a group of pa- 
uents who had node extension as felt by pelvic 
/ lamination (Stage II, League of Nations classi- 
j cation). His dissection was done before, during 
. w after radiation, depending on when the patient 
^ i * as t0 the hospital. Taussig believes that 

J c ° m °ined radium and x-ray treatment will cure 
" * e 0ca I disease but that surgery must be employed 

4 °tT extensions. 

I?v had the privilege of seeing the late Dr. Taussig 
J operate and watched his meticulous dissection of 
c of C j; ^ nodes and lymph chains in the region 
n «|. tac c °mtnon iliac artery, that of the external 
y h' aC artei 7 and vein, that of the internal iliac or 
' a nd^ aS£r ' C artei T and that of the obturator foramen 
‘i • ,. Its nerve. Some of the nodes were not over 1mm. 
v j j n s lamet er, yet cancer was found in them, whereas 
^ Ta S °^ e lar £ er ones no cancer was found. 

Cxt USS1 ^ at . times found it necessary to resect the 
T arcaTh ^' ac ve ‘ n during his operation. The only 
'“j f 0r f at j- 0 an observer was not satisfactorily cared 
ha ve % H* near uret er, and there it would 

i * j cen necessary to tie off both uterine arteries 
♦! comb* a v^ ro P? r d* ss ection. Taussig believed that 
' factrmHt r l d . ium and x “ ra Y treatment was satis-_ 
$ , ™ or tais area. As reported in his last paper, 31 

/ 


he operated on 175 patients with a mortality of only 
2 per cent. Of 70 patients in Class II of the League 
of Nations classification, 37 per cent were living and 
well after five years. In a parallel group of 118 
patients treated by radiation alone, the five-year 
salvage was only 23 per cent. In other words, 
Taussig demonstrated a 68 per cent greater salvage 
if lymph-node dissection was added to radiation. 
In 27 per cent of his cases cancer was present in the 
lymph nodes; 21 per cent of these patients were well 
after five years. If their treatment had been left to 
radiation alone, probably none would have survived. 

Because combined radium and x-ray treatment 
has failed to be more successful, because of the 
damage that can be done with radium, because of 
Bonney ’s and Taussig’s success in dealing with 
the lymph-node problem, and even more because of 
Lynch’s 32 work, which showed viable cancer in the 
cervix after satisfactory radiation, the question 
whether the radical or Wertheim-Clark operation 
should be revived is pertinent. Bonney in England 
and Lynch and Morton 33 in California advocate 
radical surgery, and I have now' joined them. 
Bonney has operated on 500 patients with a mor- 
tality of over 9 per cent. He has treated advanced 
cases and has had to resect veins, arteries, the 
bladder and the bowel, and has attacked any cases 
that he thought he could possibly handle. It is 
difficult to compare his results with those following 
any form of radiation treatment, but they are ex- 
cellent. It is obvious that before the operation can 
be universally adopted the mortality must be 
lowered. Bonney has kept 40 per cent of his pa- 
tients well for five years, but he could not operate 
on all cases. Of his 500 patients, 300 had normal 
lymph nodes and 200 had cancerous nodes. His 
ability to cure lymph-node extension is the same as 
Taussig’s, about 22 per cent of his patients sur- 
viving for five years. 

It occurred to me after reading the reports of 
Bonney and Lynch and seeing Taussig’s work that 
m selected good-risk patients the radical surgical 
operation could be done with less mortality and 
perhaps with as good results as those of radiation, 
and with a chance to cure certain patients with 
lymph-node extensions. The operation has been 
carried out in 57 cases; the mortality was zero, 
but the incidence of injury to the ureter was un- 
expectedly high — 10 per cent. The lymph nodes 
were involved in 16 per cent of the cases. The re- 
sults indicate, however, that a judicious selection 
of patients for x-ray, radium or surgical treatment 
is going on that may lead to new' heights of cur- 
ability. The acme of radiation therapy has not 
been reached, but it can certainly do no harm to 
operate on patients with radioresistant tumors mid 
those with involved lymph nodes, especially since 
the mortality can be kept low'. 

(To be concluded) 
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CASE 30191 

Differential Diagnosis 

t , x y, E , RRILL C ’ SosMANf: If you do not objet 
1 should like to reverse the usual order of procedui 
Having been invited “downtown,” 1 assume that t 
x raj p aj s an important part in the diagnosis of tl 
case. So I think that it is fair to start with the fill 
alone without knowing anything about the histc 
and sec how far we can go by study of them. Tb 
is what I did with these films, which were sent to i 
the day before yesterday - 1 went over th< 
thoroughly before I saw the history. It i s not 
completely honest or unbiased opinion because t 
roentgenologist knows simply from the way the fU 
have been taken what they were thinking aboi 
but perhaps it is as honest as any roentgenolog 
can be. Now let us look at the x-ray films. 

*On leave of absence. \ 

Mcd! «> Schoo.; 


The lungs are clear — no sign of tuberculosis or 
tumor so far as I can see. With clear lungs like that 
we can disregard the rales and rhonchi that come up 
later. The left half of the diaphragm is elevated. 
That is the only abnormality that I see in the chest 
film. The heart is normal in size and shape. Nearly 
all patients suffering from heart failure have an 
enlarged heart. The two exceptions are angina pec- 
toris, where the heart may be normal in size an 
shape, and Addison’s disease, where the heart is 
smaller than usual. 

The next three roentgenograms are plain nln 55 
of the abdomen. One was taken face up, the secon 
face down, and the third upright. They all sj 10 " 3 
mass in the left flank about IS cm. in length an 
12 cm. in width (Fig. 1). It is smoothly outline* 
with a peculiar pattern of air in its center. ApP 3 ^ 
ently there is large bowel here, close under t e £ 
diaphragm, which rules out an enlarged spleen, sm 
the colon is usually below it. Here is a large, irre 
lar collection of air, which we must consi er a 
The upright film shows several fluid levels, n 
evidence of obstruction. There is a ma f s V.j * 
flank, and the first consideration is the le t ’ x ^ 
Starting out with an intravenous pyelogram, ^ ^ 
ing to the dates we have here, both renal pe v 
perfectly normal, so the mass is obvious y no 
of the left kidney. The ureters are also norma > R . c ]] 
no evidence of obstruction. The bla er 1 
filled, also normal. . . 3 

We have a large mass then, presuma 7 
necrotic center, in the left flank, and it is no ^ ^ 
Furthermore, the retroperitoneal shadows ^ 
kidney shadow itself, as well as the iliopsoas 
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stand out quite well, so presumably it is not a retro- 
peritoneal mass or it would displace the kidney more 
”*'* The next x-ray, according to the dates on these 
g films, is a barium enema I am a little confused 
concerning the exact sequence of e\ents "V ou can 
help me out here, Dr Robbins ? 

~ r Dr L\ure\ce L Robbins The next thing actu- 
ally done was not the barium enema, but a swallow 
of barium gi\en at night, no films were taken and 
r* that explains why you see the collection of barium 


mass and that leaves the small bowel as the point 
from which the barium enters the mass There are 
numerous spot films, do they show the communica- 
tion* 1 

Dr Robbins No 

Dr Sosm\n Here is one that shows a mixture 
of fecal material and barium in the mass, as well as 
the small sausage shaped outline 

To summarize the x-ra\ films, we have a large 
tumor mass m the left flank that communicates with 



Figure 1 Plnn A Im Shoeing Mass tilth Air Filled Necrotic Center 

[5^ 


:>i 

t!' i 

f 1 ' 5 


1 <> 


^ lsta ' transverse colon at the time 

]j r q Um ®tna 

$ta nt j That is the thing I could not und« 

( 0 ^ u h C if IS barium enema outlining t 
Cj N lc l°ohs perfectly normal The dcscen 
mass m ry| S Cre ’ ^ atera ^ t0 the mass, and abo\e t 
6 transverse colon But in the mass the 
trough i W ^ 1C ^ l°°ks as if it might have cot 
to tb e Ce ^° mn } unica ti°n from the descending col 
Robbing °* t ^ IS mass > hut the explanation I 
^g^e is satisfactory 

(hg 2\ C ^ Xaminatlon was a gastrointestinal sen 

!l ^ collcct,Q n n0 f K C See tIlIS large irre S l,lar > tut 
s r°mW , hanum in the left flank, cori 

apn^Tk t0 *he ai r-filled shadow wc saw 
*itb ibe ** at caut ^ in the mass communicat 
toe colon TL 0mtcs tmal tract, presumably notwi 
e stomach is pushed upw ard o\ er t 


the small bowel and does not arise from the kidnet 
Presumably it is part of the small bov el itself, 
judging from the size and shape of this ca\ity here 
There is no obstruction It is in the left flank and 
is either part of the small bowel or directly connected 
with it w 

Now let us go to the history and^sec if wc can 
get any' leads regarding what type of tumot mass 
it might be 

Presextition or C\SF 

A thirty’-fu e y car-old ele\ ator operator entered 
the hospital because of pain in the left upper 
abdomen 

The history was rather unreliable and more or less 
contradictory ITc was in apparent good health, 
except for an occasional stomach-ache rc!ic\cd bv 
soda, until two weeks before admission, when he 
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was seized by sharp pain in the left upper abdomen, 
which doubled him up. The pain lasted two or three 
days. Associated with the onset of his illness, or 
perhaps later, he developed chills and fever, marked 
anorexia and nausea. There was no vomiting. He 
had nocturia (one to three times), dysuria and ur- 
gency. He had two painful bowel movements with 
bloody stools during the week preceding admission. 
He apparently continued to work until the day of 
admission, when he had a recurrence of the severe 


over the left costovertebral angle. Peristalsis was 
normal. The patient had pain in his abdomen when 
he coughed, but there was no rebound tenderness 
or masses. The prostate was of normal size, but 
boggy. .:i. 

The blood pressure was 120 systolic, 75 diastolic. 
The temperature was 100.8°F., the pulse 76, and the 
respirations 16. 

Examination of the blood showed a red-cell count 
of 3,500,000, with 65 per cent hemoglobin. The 



Figure 2. Barium in Air-Filled Necrotic Mass. 


pain in the left upper abdomen. No other informa- 
tion was available except that “he had lost a good 
bit of weight.” 

The patient broke his leg when he was seven years 
old, and at twenty-two he had a penile lesion. 

Physical examination showed a well-developed, 
acutely ill, slightly stuporous man. A transient 
pleural friction rub was heard over the right apex 
anteriorly. There were a few fine basal rales on both 
sides, and occasional rhonchi at the right base. The 
left portion of the diaphragm was splinted. The 
heart was normal. There was marked tenderness and 
spasm in the entire left abdomen, most marked 
opposite the umbilicus and ' out toward the flank. 
Pain and tenderness were also elicited on percussion 


white-cell count was 7400. The specific gravity of 
the urine was 1.006, with rare red and white cells 
in the sediment. The stools gave a + guaiac 
test. A blood Hinton test was negative. The blood 
nonprotein nitrogen was 21.5 mg. per 100 cc., and 
the protein 4.7 gm.; the chloride was 102 milliequiv. 
per liter. 

A swallow of barium showed a normal esophagus. 
The stomach displayed a pressure defect and elonga- 
tion. A small barium enema twenty-four hours 
later showed ready flow of the material to the cecum 
without delay. A large amount of gas and fecal 
matter was present, making the examination un-. 
satisfactory. In the left upper quadrant a long, 
irregular mass of barium was seen, measuring H 
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by 6 cm., which lay medial to the upper part of the 
descending colon and unattached to it. This ap- 
parently represented the barium swallowed twenty- 
four hours earlier. An intravenous pyelogram 
showed normal kidneys, ureters and bladder. There 
was a 15-cm. mass in the left midabdomen. Within 
the mass a large, air-containing, irregular cavity was 
seen The fundus of the stomach was displaced to 
the left. A peculiar ’ defect, thought to be due 
to an anatomic variation, was noted in the right 
ninth rib posteriorly. A gastrointestinal series 
showed a normal esophagus, but in the stomach there 
was a pressure defect, which seemed to be caused 
by a mass that lay behind and below it. This mass 
contained barium and apparently had no intimate 
connection with the stomach. The duodenum was 
normal, but the distal part was narrowed and dis- 
placed medially by the mass. It was thought that 
barium entered the tumor from the upper loop of 
die jejunum, but this was uncertain. The mass did 
tot seem to cause obstruction. An x-ray film of the 
tbest was negative except for increased density in 
die left lower lobe. 

fhe patient’s condition remained essentially the 
!??*■ 1 he temperature ranged between 100 and 
lb r. Daily intravenous fluids and 2.5 gm. of 
. Ium sulfadiazine were given. He had a moderate 
egreeof rectal bleeding, but no vomiting. He was 
P'cn two transfusions, and on the sixth hospital day 
^operation was performed. 


Differential Diagnosis ( Continued ) 

Or. Sosman: There is a perfectly good possibility 
ha 3 C t SC t ^ iat t ^ ie histologic diagnosis could 

ma< * e * rom l h e stool, if the patient had 
: k c n 0 s ^ n ' a nt and had saved the specimen, since 
I the^TH ” aVC P assec ^ some tumor. I assume that 
to th 11 S an ^ k ver an ^ the acute episode were due 
I seau^ S t .^ ie ccnter °f the tumor and sub- 
t do nnt k arge ' nto the gastrointestinal tract. I 
to stti^ . e i e ' C l ^ at our me dical students are taught 
of inf ^ * C * st0o * s thoroughly enough. A great deal 
[ then{.?r matl ° n can °htained from them. Only 
[ Dess Iair,c,ans famine stools with great thorough- 


Th 

6 Jes,on . brings up the possibility 
eit iemclv 8Umma ‘ n t he gastrointestinal tract 
'tomach * ^ a . ve seen two or three in t. 

in the nm n°" 0t hei*ev r e that I have ever seen oi 
Micron « a , Ve * or colon that was confirme 
It b an e n< ^ l h ft t the Hinton test was negativ 
$hoaM k extr 5 I J le ly sensitive test and it certain 
There f , ° Slt, ^ e ^ t his were a gumma. 

*rd occa«.; Ver ? ^ ne hasal rales on both side 
the ra b ? onchi at the right base.” The 

*1 fw* • r h°. n chi that we threw aw; 

there. nin ^ °* the exercise. We will leave the 

Vitiation l UtCm ? nls ma de in the abdominal e 
can that they did not feel a mass in tl 


left flank? The record seems to imply that tenderness 
and spasm had obscured the mass. The patient had 
a moderate anemia (3,500,000) and a normal white- 
cell count, and the urine was negative. The non- 
protein nitrogen was within normal range, and the 
blood protein was low. 

I have already described most of the x-ray find- 
ings. The irregular mass containing barium, 15 by 6 
cm. in size, which was apparently a false pocket in 
the tumor mass, I have described. I forgot to men- 
tion the small defect in the ninth rib posteriorly, 
but I think that is a congenital anomaly, sharp and 
clearly defined. 

It is difficult at times to tell exactly where a 
fistula occurs. Barium runs around through the 
gastrointestinal tract with a great deal of variation 
or hesitation. It is sometimes impossible to say 
where the barium enters any given fistula or ab- 
normal pocket. To sum the whole thing up, I think 
that this tumor mass in the left flank communicated 
with the bowel, in all probability with the small 
bowel. Then we have to try to line up all the various 
tumors that could occur in a thirty-five-year-old 
man with a very short history Abscess, of course, 
is one of the first things to think of, but he was too 
young for diverticulitis The usual diverticulitis of 
the colon occurs almost entirclv bejond the age of 
fifty and is much commoner after sixty There is no 
» evidence of diverticulitis m the barium enema. If 
this man had been a farmer, or a man with similar 
occupational hazards, he would ha\e been more 
likely to end up with actinomycosis He had only a 
moderate fever, with a normal white-cell count, so 
that the diagnosis of abscess or inflammatory process 
is improbable. Tuberculosis is a possibilitv — a big 
broken down mass of tuberculous glands It also 
would give more fever, and it is in the w rong loca- 
tion; usually it is in the right lower quadrant in the 
ileocecal region and frequently show's calcification, 
which I am unable to see in this particular case. 

That leaves us, so far as I can think over the pos- 
sibilities, with only a true neoplasm to consider — a 
neoplasm in a young man that had apparently de- 
veloped rather rapidly. At least the patient had 
lost a good deal of weight, but the record does not 
say over what period of time. Neoplasm in a man of 
this age is usually sarcoma, arising in the bowel 
wall: a leiomyosarcoma, sometimes a lympho- 
sarcoma or spindle-cell sarcoma or occasionally even 
an angiosarcoma. He passed a moderate amount of 
blood but had no extensive hemorrhage. We do not 
have to assume that this was a particularly vascular 
tumor. The rcd-cell count was only 3,500,000— no 
marked anemia. Some authors have reported cases 
of melanotic sarcoma in the gastrointestinal tract, 
but the point of origin has ahvays been doubtful. 
They are more probably metastatic from cutaneous 
melanomas. The carcinoids, v.iu*- 
rare tumors and are nearly 
apt to ulcerate. I throw' > 
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unusual possibilities. I should say that this belongs bowel, put a drain in the lateral gutter through a 


in the sarcoma group, probably originating in the 
small bowel, with an area of ulceration in the center 
of the tumor. 

Dr. Benjamin Castleman: Have you any_ prefer- 
ence among the sarcomas ? 

Dr. Sosman: I have no preference. By taking the 
broader basis, I have more chance of being right. 
There is no reason to specify. Obviously it was a 
surgical problem, and the next thing to have been 
done was to explore the patient and see what could 
be done about it. The most we have done is to 
locate the lesion and to give an idea as to the type 
of tumor it might have been. 

Dr. Castleman: Are there any other suggestions? 

Dr. Charles G. Mixter: Dr. Sosman ruled out 
the possibility of chronic or subacute abscess, the 
result of perforation, simply on the basis of the 
normal white-cell count and lack of fever. 

Dr. Sosman: That is true. An abscess in a man 
of this age is extremely rare. About the only reason 
for one would be perforation by a foreign body, such 
as a fishbone. 

Dr. Mixter: That is what I was thinking about. 

Dr. Sosman: I have seen one in the spleen, — an 
abscess with a fishbone in the center of the abscess, — 
but this tumor mass had a thick wall, which I 
should not expect to see in pyogenic abscess. 

May I ask how the X-ray Department inter- 
preted the films? 

Dr. Castleman: They thought it was a malignant 
lymphoma. 

Dr. Horace K. Sowles: We discussed the case 
with Dr. Robbins the day before operation and came 
to about the same conclusion as that of Dr. Sosman, 
suggesting leiomyosarcoma or lymphoma as the 
most likely diagnosis. At the time of operation there 
was a large mass, involving the whole left abdomen, 
with a good deal of surrounding inflammatory re- 
action; it was bounded superiorly by the transverse 
colon and laterally by the descending colon and 
anteriorly was quite adherent to the anterior ab- 
dominal wall. In separating the anterior abdominal 
wall from this mass by finger dissection we went 
directly into an abscess cavity filled with muco- 
purulent material, and after a little more finger dis- 
section, we brought up into the wound a loop of 
small bowel almost completely transected, with 
wide-open ends of small bowel, and tumor mass. It 
was possible, however, to isolate an afferent and 
efferent loop of the small bowel going into this area, 
to excise the wide-open portion, as well as a seg- 
ment measuring 12 to IS cm. on each side of it, 
and to do an end-to-end anastomosis of normal 
small bowel at that point. I did not see any par- 
ticular object in trying to dissect farther, and I was 
afraid also that we might end up with a wide-open 
end of colon, which wquld not be easy to handle. 
We did the anastomosis'* excised the area of small 


stab wound and closed the incision. 

Clinical Diagnosis 

Malignant lymphoma or leiomyosarcoma of small 
intestine. 

Dr. Sosman’s Diagnosis 

Sarcoma of small intestine. 

Anatomical Diagnosis 

Malignant lymphoma, lymphoblastic type, of 
small intestine. 

Pathological Discussion 

Dr. Castleman: The specimen we received con- 
tained a submucosal ulcerating tumor of the small 
intestine, about 3 or 4 cm. in length. It extended out 
into the mesentery of the small bowel as a extra- 
luminal tumor mass measuring about 6 by 4 by 2 cm. 
Thus, a large extrinsic tumor and a smaller intrinsic 
one were present. On section they presented the 
uniform pinkish-gray smooth surface of lymphoma. 
Microscopically it proved to be of the lymphoblastic 
type, or what some prefer to call “lymphosarcoma.” 

Dr. Sosman: Were there any palpable lymph 
nodes ? 

Dr. Castleman: No nodes were found in the 
fat around the small bowel. It has been. our ex- 
perience that, in the majority of cases of malignant 
lymphoma of the stomach or intestine, the regional 
nodes are not involved. 

Dr. Sosman: That is the point I wanted to bring 
out: a solitary lesion in the gastrointestinal tract 
is susceptible of cure. 

Dr. Castleman: In cases of carcinoma we are 
likelier to find metastases. 

Dr. Sowles: I might add that this man is reason- 
ably sick. Postoperatively he had a certain amount 
of intra-abdominal infection and is probably going 
to develop a pelvic abscess, if he survives to that 
stage; of course, the prognosis is bad. 

Dr. Castleman: The prognosis of lymphoma of 
the gastrointestinal tract is fairly good if the tumor 
is completely removed surgically. It is only when 
the lymphoma has involved the lymph nodes that 
the outlook is bad. 

Dr. Sowles: I doubt very much that we com- 
pletely removed the tumor, although we did excise 
a goodly portion. 

CASE 30192 

Presentation of Case 

A fifty-four-year-old Italian waiter was' admitted 
to the hospital complaining of epigastric pain. 

The patient was apparently well until three 
months before admission,’ at which time he noted 
mild pain in the epigastrium, squeezing in character 
and coming on especially at night. It was inter- 



Vo! 230 No 19 


CASE RECORDS OF THE MASS\CHUSET1 S GENERAL HOSPITAL 


mittent, lasting for a day or two and then disappeat- 
mg for a week at a time. It was aggravated by meat 
and fried foods, and later by all solid foods; it was 
unaffected by the ingestion of milk or soda and 
somewhat relieved by bowel movements. About two 
weds before entry into the hospital, the pain be- 
came much severer and almost continuous. It was 
1 associated with several bouts of chilly feelings and 
1 profuse sweating, occurring at night. On several 
occasions he was unable to retain fluid, which, 
after having apparently become caught at the level 
of the xiphoid process, was promptly regurgitated 
j There was no associated nausea. His bowel move- 
I merits had been regular until he became con- 
1 stipated a few days before admission. He had lost 
20 pounds of weight over a period of two month* 

1 He drank one pint of whisky a day until about fiv e 
years previously. 

Physical examination revealed a man complaining 
of abdominal pain but in no acute distress. The skin 
'ras soft, moist and warm. The tongue was heavily 
Jpatcd, and the breath foul. The lungs were clear 
‘he heart sounds were distant. There was tender- 
ness to deep pressure in the epigastrium, but no 
t masses were palpable. 

r T ^ le blood pressure was 130 systolic, 90 diastolic 
he temperature was I01°F., the pulse 108, and the 
j aspirations 20 

» Examination of the blood revealed a red-cell 

<ount of 5,500,000, with 16 gm. of hemoglobin, and 
f l -!i“^ cdl count varying from 11,000 to 17,000, 
t *]} ™ t0 80 per cent neutrophils that showed a 
. ^derate shift to the left. The urine was negative 
! a-f 4 . t0 °k W . erc brown and hard, they gave 
x i ' guaiac test on admission but subsequently 
| car ? e ne £ative. Tiie blood protein and non- 

? hlrJj 111 , 1 ) ltr .°8 cn were within normal limits. The 
| i chloride was 98 milliequiv. per liter. Two 
^ ,nsu Halein tests, at different times, showed 30 
f m In C ? nt ^ P er cent retention of dye after thirty 
I a ^ blood Hinton test w as negative, as were 
J tv n K°°» S u \ tUrc and tests for agglutinins against 
01 bacilli, Brucella and Pasteurella tularensxs. 
«sonh^ aSlr ? inieSt * na ^ senes revealed a 5-cm. area of 
» Us narrov V n £ above the cardia; the esopha- 
1 J T\°' C P°* nt "'as considerably dilated (Fig. 
(J am ll , S a * ea . not widen after the administration 
tiered Only a small amount of barium 

Crated * C s ^ 0mac b> and no defect could be demon- 
red^ m ^ un ^ us * ^ barium enema revealed 
^ined 30 ^ ? ^ s 'Smoid. An esophagoscopy per- 
I of °a 1 . bfteenth hospital day revealed an 
f cf this ^ den ' nB ^ cm * above the cardia. A biopsy 
I ’flth [f vea ^ et ^ ac nte and chronic inflammation, 
J (\ 0 J2 m hyperplasia and keratosis. Bougies 
cardia l °,^° ' v ere passed readily through the 
-.! no i , " b .f ,ucnt x-ray examination revealed 

A Wadilv * U ? ln . l b e esophagus, the barium passing 
j Y lnto the stomach. 


5S7 

During his hospital stay' the patient continued to 
complain of gnawing epigastric pain, which became 
severe on occasions. The temperature gradually' 
rose to 103 °F \t that time he appeared to\ic, 
lethargic and somewhat incoherent The pharynx 
was beefy red and two throat cultures revealed a 
few colonies of beta-hemolytic streptococci Both 
leaves of the diaphragm were elevated A pleural 



Ticore 1 Roentgenogram Shotting E sophngeal Dilalatior 

friction rub was heard over the right third rib an- 
teriorly. A few' sticky rales were audible at the 
right base, later replaced by numerous inspiratory 
and expiratory rales, associated with dullness and 
increased tactile and vocal fremitus. A roent- 
genogram of the chest revealed areas of density 
in the right lower and left upper lobes (rig. ~)- 
Because of the chest findings, sulfadiazine was ad- 
ministered in adequate dosage for an eight-day 
period, without apparent effect. The abdomen. be- 
came increasingly distended, and the patient 
developed diarrhea alternating with periods oi 
relative constipation. 

Periods of elevation in temperature to iUt or 
^,103-^F. alternated with periods of almost normal 
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temperature. The chest condition showed im- dominal pain, also associated with shock. The’pain 
provement by physical and x-ray examination, but was relieved by morphine and atropine, but the 
the patient remained lethargic and at times semi- patient expired forty minutes later. 

stuporous, with only vague orientation regarding Differential Diagnosis 

time and place. Neurologic examination revealed 

small irregular pupils that reacted sluggishly to Dr. William B. Breed: I am sorry that I have 
light. The fundi were normal. Muscular co- so little time, because I had planned a nice wordy 
ordination was poor. The abdominal and cremas- discussion of this case to cover up various spots of 
teric reflexes were absent, and the deep tendon ignorance, and as you all know, the length of the dis- 
reflexes depressed. Vibration sense was diminished cussion is inversely proportional to the accuracy. 



Figure 2 [Roentgenogram of the Chest Showing Areas of Density in the Right Lower Lung 

in the lower extremities. On lumbar puncture the But now I am forced to gird my loins and be more 
spinal fluid was clear, under normal pressure and accurate than I had planned, 
free of cells; the total protein was 73 mg. per 100 cc. When one is given a case that involves so many 
On the thirty-eighth hospital day the patient had different structures in the body, such as thfe esopha- 
an attack of sudden severe pain that caused him gus, the lungs, some viscus presumably under the 
to sit up and writhe about the bed, clutching his diaphragm and possibly the central nervous sys- 
epigastrium. He was pale and sweating, his lips tern, it is important to try to hit on one pathologic 
and nails blue, his pulse feeble, and his blood pres- process that will account for all of them. Of course 
sure 60 systolic. The abdomen, however, remained the granulomas, such as syphilis and tuberculosis, 
soft. Within a few hours he returned to his usual stand first on such a list. The patient had negative 
state of lethargy.\ Four days later the stool was blood Wassermann and Hinton tests, and also a 
found to be tarry, and the guaiac test was + + H- + . spinal fluid that appears to have been negative. 
On the following day, his forty-third in the hos- am going to get, I hope, some information from Dr. 
pital, he suffered another severe attack of ab- Robbins. Perhaps he will help clarify the chest 
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situation, which is quite hopeless to mv mind 
lit trying to explain these widespread lesions, the 
well known standby of lymphoma comes into 
prominence 

I shall talk to Dr Robbins about the x-ray films, 
or perhaps I shall just listen 
Dr Laurence L Robbins This is the chest film 
'homing areas of increased density scattered through- 
out the right lower lung field, with a few in the left 
lung I do not know the answer m this case, but I 
think that the patient had some reason to have 
changes m the chest because of the obstruction in 
the esophagus 

Dr Breed This report is a little contradictory , 
since it says, “A roentgenogram of the chest re 
Scaled areas of density in the right lower and left 
upper lobes ” 

Dr Robbins I did not put up the lateral film 
m which there are a few areas of increased density in 
the left upper lobe 

The esophagus is dilated, as one can sec from this 
T an ^ c l ues * ;,on the process was of con- 

si erable standing because, in addition to the size, 

* r cf re ^ md and ^ ood m esophagus This 
er , was taken later, after the bougienage, 
en 1 here was no delay at the cardia When I 
ammed him the lower esophagus seemed to be 
unne shaped and looked like cardiospasm to a ccr- 
ain extent The esophagus did not change with 
j J mtntc J and at no time could I be sure of a 
». n C ,n the stomach, although I did raise the ques- 
C 1CSt w hcther there might have been 

something wrong wuh the fundus 

p * REED That does not look like a metastatic 
Psocess m the lung? 

Dr ^ 0bbii ' ,s ^t is not characteristic of it 
wcord REE1 ? ^ am a hit disturbed because the 
cm at l here was esophageal narrowing 5 

c ybove the cardta 

Nms* h^t D f IN L ^ IS not P art icularly clear in these 
narrmum \ “ lI8 1S cardia there is an area of 

na wing about 5 cm above it 
Dr R REED ^* ld ^ ou ca ^ lt: car diospasm? 

J hernat ° BBI ^ S * raised that question and the other 
area *' C ° ne a hvays worries about in that 


^ d " ar d B Benedict apparently 
did a b ° PCd th,S man > found a red mucosa and 
?" lc h showed acute and chronic in- 
to hat doc« n tN eplt h e hal hyperplasia and keratosis 
D* Bek at mcan t0 T ou > Castleman? 
s^ckenr JUUN t^ ASTLEMAN that there was 

diromc , n n° S,S> w n ch could have been the result of 

Dr. B ammatl0n 

Cri eiii a2 ^ EEl) ^ l hink it is extremelv unlikely that 
and tl? Ca ° exp ^ am the findings in the esopha- 
^Phratun ° P!^ esiIma hle lesion underneath the 
bt e\p an * ^ ou bt that the correct diagnosis 
l?a boutjt. n ment,oned before Dr Castleman tells 


Certainly the patient had a reasonably rapid and 
progressive toxic or septic process, with fever and 
epigastric pain, but with no obvious peritoneal irri- 
tation On examination during all this time, his- 
abdomen was said to have been soft There was 
deep tenderness, which is not to my mind par- 
ticularly significant Looking at these x ray films 
now, I think that this process could perfectly well 
ha\ e been a reflection of some sort of disease under 
the diaphragm 

Let us assume that the patient had cardiospasm 
or some other benign constriction of the esophagus 
abo\e the cardia that was dilatable with bougies I 
am going to assume that without going into detail, 
and I also believe that his main difficulty was under 
the diaphragm in the region of the liver He had 
had a certain amount of alcohol for thirty years, 
and he exhibited some evidence of liver dysfunction 
Possibly he had a hepatoma in a cirrhotic liver 
Let us sec if that adds up to any thing T hat would 
explain a good many of the symptoms It would 
also explain, I believe, the lesions above the right 
diaphragm It would not account for his sudden 
death, which I am unable to explain T! e storv 
gives one the impression of i ruptured v scu ^ 
without anv evidence of peritoneal rntaticn o 
examination, this seems to be an uni kely explana 
tion A subdiaphragmatic abscess or abscess m he 
liv er, amebic or otherwise, might exphin the picture 
I believe that the neurologic finding \cre probably 
terminal and that he did not have act J disease of 
the nervous system Certainly nc lg of that 
nature is demonstrable in the record and the find 
ings on physical examination could have been 
preterminal 

In trying to arrive at a diagnosis it is a great mis- 
take to guess too much I am prepared, however, 
neither to make a diagnosis nor to guess the diag- 
nosis I merely say' that I think the primary lesion 
was probably in or about the liver and that it 
probably was some sort of malignant process, not 
primarily one of infection a hepatoma in a mildly cir- 
rhotic liver is all right, but it is pure guesswork One 
could name three or four different mortal diseases of 
a malignant nature, but I am not prepared to guess 

Do you want me to be more specific? 

Dr Castleman Yes 

Dr Breed Do you want me to make one 
diagnosis? 

Dr Castleman That would be preferable 

Dr Breed It would be pure guess, and I am not 
sure it is legitimate Did he have one or two 
diseases? Is that a fair question? 

Dr Castleman Not exactly, but I am willing 
to say that he had two diseases that were related 

Dr Breed Since I am pushed into a corner and 
have to guess, I shall say that he had a hepatoma 
secondary to a cirrhotic liver 

Dr Earle M Ciiapmvn I secretly enjoyed Dr 
Breed’s sweating He w as m exactly the same posi- 
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tion that I was in. I was completely puzzled and 
could not make a diagnosis. Dr. Paul D. White, who 
was previously on service, thought of a number of 
possibilities; and he, too, was wrong. Dr. Gerardo 
M. Balboni, who had been taking care of the patient 
for a long time, was convinced that he had Korsa- 
koff’s disease, with cirrhosis of the liver. We did 
not have much else to go on. Dr. Breed was astute 
in placing the disease below the diaphragm because 
Dr. Balboni and I put it above. 

Dr. Breed: But he died, do not forget that. 

Dr. Chapman: He was going down hill so fast 
that we asked the Surgical Service to see him; they 
declared that he did not have a surgical abdomen. 


of the symptoms. It could also explain the agoniz- 
ing abdominal pain with death within a few hours. 

Dr. Breed: You would not be willing to accept 
cirrhosis alone in this picture? 

Dr. Jones: So far as the pain and fever are con- 
cerned, yes; but I do not believe that cirrhosis was 
the whole or the true story. 

The difficulty in swallowing is the other curious 
part of the story. One thing might be mentioned 
in defense of Dr. Benedict, who did the .biopsy. 
It is frequently impossible to obtain an adequate 
specimen by esophagoscopy, owing to the presence 
of an area of inflammation just above the actual 
site of trouble, which may be carcinoma. Dr. 



Figure 3. 


At the first attack that is described he had pain. 
Dr. Madelaine Brown examined him neurologically, 
and during this examination he had a convulsive- 
like seizure, which was extremely dramatic. Five 
minutes later he was in shock, holding his abdomen 
and writhing in pain. We did not know what was 
wrong with him. He survived that attack, but died 
in a subsequent attack five days later. 

Dr. Castleman: Dr. Jones, have you any sug- 
gestions to offer? 

Dr. Chester M. Jones: I am sure that I cannot 
make a diagnosis, but from the facts given us there 
are certain things one has a right to mention. 

In the first place one sees, although infrequently, 
acute abdominal pain with cirrhosis of the liver — 
so acute that the question of surgical intervention 
arises and severe enough to require morphine, a drug 
that can precipitate a fatal outcome. It is perfectly 
fair to suspect that this man may have had cirrhosis 
of the liver. That would account for a great many 


Robbins also had to hedge on the x-ray interpreta- 
tion of cardiospasm. The diagnosis of carcinoma 
ought to be seriously considered, and I gather that 
Dr. Robbins did consider it as a possibility. 

Two other points are worthy of mention: the 
patient had evidence of a hepatic disorder and he 
was an Italian who had used a reasonable amount 
of alcohol. Cirrhosis is not an uncommon finding 
in this particular group. In addition, there was 
some dye retention, which bears out that possibility. 

The bleeding is also interesting and has not been 
explained. It is quite possible that the patient had 
a carcinomatous lesion from which he was bleeding, 
or he might even have had varicosities just below 
the cardia, rather than above, as a cause of bleeding 

The story of mental confusion and the neurologic 
findings, — the absent reflexes and the diminished 
vibration sense, — the very red, sore mouth 
which was certainly not due to a streptococcal in- 
fection — and the clear spinal fluid with definite ele- 
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litlon in protein, all could go with deficiency disease. 
This would fit in with a Korsakoff’s syndrome. 

I think Dr. Breed is absolutely correct in refusing 
to be drawn into a flat diagnosis. He has shown 
good judgment. But I believe that cirrhosis was in 
the background and that there might have been a 
malignant process in addition, superimposed or 
adjacent to it. 

Clinical Diagnoses 

Alcoholic cirrhosis of liver? 

Korsakoff's psychosis. 

Carcinoma of stomach ? 

Dr. Breed’s Diagnosis 

Cirrhosis of liver, with superimposed hepatoma. 

Anatomical Diagnoses 

Epidermoid carcinoma (Grade III), of esophagus, 
mth metastases to mediastinal and retro- 
peritoneal lymph nodes, pancreas and 
esophagus. 

Perforation of pancreatic metastasis into cardiac 
end of stomach. 

Massive hemorrhage into stomach. 

wpja pneumonia. 

■Multiple foci of degeneration in cerebral cortex. 


Pathological Discussion 

Dr. Castleman: The autopsy on this man showed 
a large mass in the abdomen that apparently in- 
vaded, or was part of, the body and tail of the pan- 
creas; this mass had perforated into the stomach 
(Fig. 3). At the time of the autopsy wc thought that 
that was the whole story. The stomach was filled 
with a huge cast of clotted blood. 

Later, however, in the esophagus, 5 or 6 cm. above 
the cardia, we found an ulcerated lesion measuring 
3 by 2 cm. that had infiltrated the wall; about 2 cm. 
above that was a similar but smaller lesion, and 
there was a third one above that. These three 
esophageal lesions, as well as the mass in the ab- 
domen, proved to be epidermoid carcinoma. The 
tumor was therefore primary in the esophagus and 
not in the pancreas, and the “pancreatic mass'” 
proved to be a large group of cancerous retro- 
peritoneal lymph nodes that had invaded and re- 
placed the body and tail of the pancreas. 

That does not explain the lesions in the lung, 
which, grossly, were moderately firm and believed 
to be carcinomatous metastases. These proved to 
be areas of oil-aspiration pneumonia or lipid pneu- 
monia, which is often found in patients with cardio- 
spasm or other lesions in the esophagus. The man 
had probably been taking a lot of mineral oil, and 
during the course of time appreciable amounts of 
oil had gained access to the lungs. 
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NEW MEDICAL FOOD REGULATIONS 

A point system of food rationing has now been in 
operation for well over a year, having been in- 
augurated on March 1, 1943. The fact that our 
nation continues to eat, and to eat moderately well 
in addition to supplying foods to other countries, 
seems to indicate that the system works in a reason- 
ably satisfactory manner. It has its faults and its 
inadequacies; abuses have crept in and black mar- 
kets have flourished, human nature being what it is, 
yet we have kept ourselves not only free from want, 
but well nourished. 

On account of the obvious need for special dietary 
consideration on the part of certain institutions and 


population groups, the director of the War Food 
Administration requested the National Research 
Council in April, 1943, to appoint a committee of ' 
physicians to advise concerning the extent of these > 
special needs and the best method of meeting them. 
The Subcommittee on Medical Food Requirements, 
within the Division of Medical Science of the 
National Research Council, under the chairmanship 
of Dr. William D. Stroud, of Philadelphia, resulted, 
and its recommendations were published in the ' 
October 16 and 23, 1943, issues of the Journal of the 
American Medical Association. 

As of April 6, 1944, thirteen months and six days 
after the inauguration of point rationing, the Office . 
of Price 'Administration adopted the recommen- 
dations of the subcommittee, practically without 
change! For over a year each local board, each state . 
and each region have solved their own food-rationing „ 
problems as they apply to the care of the sick, and 
in many instances have devised their own more or . 
less complex, more or less satisfactory systems of 
operation. The mills of the gods certainly grind 
exceeding slow, whatever the quality of their meal. 

In June, 1943, at the request of the District 
Rationing Officer, the president of the Massachusetts ^ 
Medical Society appointed an advisory committee 
to aid in the medical aspects of food rationing. The 
Boston district, which originally extended west- 
ward to Worcester, was enlarged in October to in- 
elude the entire state, and during the winter was ^ 
merged with the New England Regional Office, by 
some sort of phagocytic process. There has been a ^ 
tendency, consequently, to enlarge the usefulness 
of the Massachusetts committee, since Rhode 
Island is so far the only other New England state 
with a medical advisory committee. 

The new regulations, adopted at long last by the 
Office of Price Administration, are more drastic 
than the homespun principles under which the dis- 
trict has functioned for nearly a year. The list of 
diseases that automatically rate extra rations is a 
short one, consisting only of diabetes mellitus, active 
tuberculosis, chronic nephritis of the nephrotic type, 
cirrhosis of the liver, severe hepatitis, chronic sup- ' 
purative diseases, severe burns, gastrointestinal r 
lesions and pregnancy for .extra meats, fats and oils, 
and diabetes and active tuberculosis for extra allot- \ 
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rjents of processed foods. All other requests must 
)c approved by the New England Regional Office — 
•it extra hazard for tliose physicians who still ask 
idditional allotments for their patients with gall- 
bladder disease, heart conditions of all types, 
jbesity, anemia, pneumonia and polyneuritis. 

Furthermore, with the recent lowering of point 
ra'ucs and the virtual abandonment of rationing for 
many foods, it seems likely that little will be needed 
wr anyone in the nature of extra concessions. 


FREDERICK II OF HOHENSTAUFEN AND 
HIS FAVORITE SPORT 

A cultured, gifted, thirteenth-century pioneer in 
medical education and economics, a fighting king, 
the founder of the University of Naples in 1224 (the 
fnt school in Europe to be established by a charter), 

1 student of mathematics, natural history and 
philosophy, a man with an absorbing passion for the 
tow nearly extinct sport of falconry and the writer 
of a hook on the subject, composed in the critical 
tprit of modern science — such was Frederick II of 
dohenstaufen, Holy Roman Emperor, King of 
Srcily and Jerusalem. 

ihs treatise on falconry is one of the most im- 
portant zoological works of the Middle Ages. The 
cnginal text, compiled by himself, was lost in a 
battle before Parma, but a devoted son, Manfred, 
Prepared a revision of the first two books, the basis 
° r printed editions that followed. Fortunately 
j 11 feast six other contemporary manuscripts of the 
r^ etC ' vor k are known, and six more of the two- 
\ manuscript. There have been four printed 
[ fions of the first two books, but none of the entire 
fe until the one recently issued by the late Ameri- 
11 ophthalmologist, Dr, Casey A. Wood, and his 
jeretary, F. Marjorie Fyfe. 1 After his retirement 
0m practice in Chicago, Wood spent years in 


,Tt>pc P r °bing into and comparing the texts of 
k .? nianuscr 'Pt of this book that he could find. 5 
* r ersity Library at Bologna he discovered 


ln 'WUniv 


Chilli 

t < 


e5t text > a °d in the Vatican Library at Rome 
roost superbly illustrated. Wood’s trans- 


co ' ers over four hundred large pages, an in- 
]| detailed was the study of Frederick 

l ’>ias rccor< ^ for the first time such observa- 
Paeumaticity of the bones, the forin of 


the sternum, the mechanical condition of flight, and 
migrations. Frederick experimented on the artificial 
incubation of eggs. The scientific world owes much 
to Wood for his clear rendering of the Latin manu- 
scripts. By publishing the whole work, much new 
material has been added, particularly on the use of 
the lure, on the training of falcons in a cast, on crane 
hawking with gyrfalcons, on heron hawking with 
sakers and on hawking at the brook with the pere- 
grine falcon. 

To Wood's translation of De Arte Venandi cum 
Auibus, Walter Schluter has added a chapter on 
falconry in modern times. Falconry was a favorite 
sport of all classes in Europe up to the time of the 
French Revolution. It has survived in a few areas. 
In England there are examples of family falconers 
running through many generations, such as the 
Fleming family of Barochan Tower, who, up to 
recent years, were still flying falcons in England and 
in India. Holland, France, Germany, Australia and 
America all have small but active centers of fal- 
conry, but the great days, when Frederick II had 
hunting lodges scattered throughout the mountains 
of Sicily and southern Italy, in places all too familiar 
today in our daily news, are long past. 

Frederick has other claims to fame besides his 
scientific book on falconry. He gave to Sicily a re- 
markable code of laws, promulgating a regulation of 
the practice of medicine, the first elaborate work of 
its kind. To Salerno, the great medical school of his 
day, he granted the exclusive right to confer the 
license to practice medicine in the whole kingdom, 
and his stipulation for the length of medical studies 
has a modern ring: five years, plus one year of prac- 
tical work under the guidance of an experienced 
physician, corresponding to one year of internship. 
A second postgraduate year was taken by surgeons, 
similar to a residency. Are we less wise than 
Frederick II in curtailing medical education in war- 
time, whereas, he, who lived in a continuous state of 
war, provided five or six years for medical training. 
Possibly the twentieth century has something to 
learn from the thirteenth. 
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MASSACHUSETTS MEDICAL SOCIETY 

DEATH 

PARLOW — George G. Parlow, M.D., of Wareham, died 
April 20. He was in his seventy-fifth year. 

Dr. Parlow received his degree from the College of Phy- 
sicians and Surgeons, Boston, in 1905. He was a member of 
the Massachusetts Medical Society and the American Medical 
Association. 


CORRESPONDENCE 

AN EXPRESSION OF APPRECIATION 

To the Editor : National Hospital Day is Friday, May 12. 
This year in bringing hospitals to the attention of the public, 
emphasis is being placed on what the hospitals are doing in 
keeping our civilian population well and at work during the 
third year of the war. We believe that we are making a vital 
contribution to the war effort, and that the public should be 
informed regarding some of the difficulties being encountered 
in the operation of our institutions. 

The committee arranging for the observance of National 
Hospital Day in Massachusetts was unanimous in requesting 
that I express to the members of the Massachusetts Medical 
Society, through the Neto England Journal of Medicine, 
our very real appreciation of the contribution the doctors 
on our hospital staffs are making in keeping our hospitals 
operating. Many who had retired from active practice have 
come back to work long hours. The rest of the doctors have 
greatly increased their burdens in order to give adequate 
care to our communities. As president of the Massachusetts 
Hospital Association, in the name of the administrators of 
our hospitals, I wish to thank the members of the Massachu- 
setts Medical Society for the invaluable contribution they 
are making to the continued operation of our institutions. 
^ Without their devoted service, it would be impossible to keep 
our doors open to the public. 

George A. MacIvek, President 
Massachusetts Hospital Association 


BOARD OF REGISTRATION IN MEDICINE 

To the Editor : Recently a member of the medical profession 
of Massachusetts was quoted by the newspapers as saying, 
in regard to certain matters concerning the Board of Regis- 
tration in Medicine, that the Board had been “a sort of 
plague spot for years.” The statement did not say what sort 
of plague spot nor how long it had been a plague spot, but 
the quotation went on to state that the conditions, however, 
had been improving. This also was not made clear and in 
view of the fact that the Governor had seen fit to “oust” 
three members of the Board, according to newspaper reports, 
one wonders in what the “improvement” had consisted. The 
situation has been left in a very unsatisfactory state. The 
Governor is reported to have said “the less said about it 
the better. The Attorney-General is reported to have said 
that he found no ground for criminal action. This may be 
taken to mean that there was no violation of the letter of 
the law. 

I am writing because I think the medical profession and 
the public have a right to know more about the background 
of the situation and because I know nothing about the specific 
facts in the late incident, although I am familiar through 
years of experience with the work of the Board. Therefore 
I write impersonally and I shall attempt to point out the 
framework of reference within which the discussion should 
take place. _ 

The duties of the Board lie, in general, in two fields — 
the licensing and the unheensing of physicians. The former 
is usually done after examination, although occasionally in 
the case of a physician whose license had been revoked by 
the Board, without examination, but a license is revoked 
only after a hearing, as provided by law. 

What qualifications does the law set for performing the 
first duty, which includes the setting of an examination that 
shall be practical in character and sufficiently thorough to 
test the qualification of the candidate for the practice of 
medicine? Substantially these: the candidate for appoint- 
ment shall himself be licensed by the Board and shall be en- 
gaged in the practice of medicine for ten years, but he shall 


not be connected with a medical school. This last phrase ex- 
cludes from the Board the physicians who are likely to know 
how to set an examination and the examinations are, there- 
fore, more likely to be an unsatisfactory test than if they 
were given by someone familiar with teaching'. Is it going too 
far to say that the law sets a premium on not knowing how 
to set an examination? 

What of the ten years of practice? Of what value is that? 
Probably it impairs the competence to set an examination, 
for the farther the candidate is from his own student days 
the less likely he is to be familiar with the technic of that 
procedure. But it is in the unlieensing of physicians that the 
ten years of experience in practice may be invaluable. The 
board member has had an opportunity to experience the 
problems met in actual practice and is in a better position 
to exercise discretion in deciding whether a physician has 
been guilty of “gross misconduct in the practice of his pro- 
fession.” 

It would be interesting to go into the history of that dis- 
qualification — connection with a medical school — and find 
out why it was introduced into the law and why it has not 
been deleted when in the opinion of many persons it has no 
present usefulness and may actually prove to be an obstacle 
to. attaining one of the purposes for which the Board exists. 
Thus the first difficulty is with the law. 

The second difficulty is of a different character: not all - 
governors take the Board seriously. Again and again phy- 
sicians have been appointed to positions of trust, when con- 
sulting the records of the Board might, have indicated the 
impropriety of the appointment. It is not a question of ask- 
ing the Board or its chairman or its secretary for recom- 
mendation or disapproval. It is asking for the record, the 
facts. Has the candidate ever been reported to the Board 
for any alleged impropriety in practice, what was the nature 
of the complaint, and what were the findings of the Board: 

Appointment to the Board carries an inconsiderable salary 
but for some physicians prestige is enhanced. Too often the 
appointment is in payment for some political debt or as a 
reward for medical services to the community ( or t0 t ' c 
executive) faithfully performed. The law says that the ca - 
didate shall have been engaged in practice for ten years, d 
for one hundred and ten years, and the candidate Should 
young enough to have vigor to carry through carefu lly 
conscientiously what some persons may regard as the c 
of evaluating and grading justly six, seven or eight nun 
examination books each year. Although the work don . 
ten Board meetings a year may be of great importance, 
an incomparably lighter burden than properly grading 
examination books. Rarely does the question seem 
asked. Has the candidate fitness for setting examma 
understanding, firmness, wisdom, integrity, a judicial I • 

At one time there were on the Board of Registration u 
Medicine in Massachusetts, two members who had ha - 
bral hemorrhage. The presumption was against thes ^ 
being able to act with proper discrimination if subje j cnC e. ’ 
stress, or in cases involving delicate weighing ot e 
This brings us to the third difficulty. . • rfUm - 

Under the statute, the Board may under certain 
stances exercise its discretion, which means that 1 cut ; v e 

members _ must exercise their discretion. If the ^ own 

has appointed indiscreet persons, the system . j ta ble. 
under pressure. In the nature of things stress is ,n , an ; ca l. 
By no possible effort can the procedure be made m jj ve6 
"On the one hand there are the welfare, happiness, on 
of the citizens of the Commonwealth, all human ’ ac . 

the other hand are candidates for licensure, ea 8 er beings 
tice, with various degrees of qualification, also hum ^ g ne 
Judgment concerning qualification for practice i-equx ^ 
discrimination, a scalpel wielded with intelligent ’ 
a blunderbuss fired in all directions. •..mtion in 

The problems presented by the Board 0 ,. f 1 ‘f eS sion. 
Medicine are in part problems for the medical P _w. 
The question that 1 should like to bring home to u pliold- 
sician in Massachusetts who is really interested ^em 
ing the high ideals of the profession by trying to re. s0 

is, What have you done to change conditions in t ^ assac bu- 
that no one can say with justice that we have in 
setts a plague spot? . n 

Stephen Rushmoee, ‘ ■ 

520 Commonwealth Avenue 
Boston „ 

{Notices on page aiT) 
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THE HISTORY OF THE DISCOVERY AND ISOLATION OF THE 
FEMALE SEX HORMONES 
Gerhard J. Newerla, M.D.* 

WALTHAM, MASSACHUS ETTS 


T SWEAR by Apollo, the physician, and Aescu- 
1 lapius, and Hygeia, and Panacea, and all the 
Gods and Goddesses . . . [that] I will not give a 
Toman a pessary to cause abortion.” Thus reads 
' * “ippocratic Oath, to which every physician 
S *™| ai, d Aus for the first time in medical ethics 
t e Greeks recognized the sanctity of motherhood. 
, !t c . vcn > n the Greek civilization of Hippocrates 
f ort, on was not illegal or criminal, but was merely 
'J*? tbe m ' t *' v ‘ ves t "’ho also officiated at births 
Ldate r ° U ^h t t0 8 et her suitable matrimonial can- 

h^' enomena of menstruation and pregnancy 
' e . ee ” h''°wn to .man as long as has the human 
e ,tsc h °ut their true nature and mechanisms 
. 'j " ot uuuerstood until fairly recent times. The 
nom mense . s ” ‘ s indirectly derived from the Greek 
K . . moaning . "moon.” The ancient Greeks 
«j 1 JE® describe the monthly flow from the va- 
noon " e l, re 8 ar dcd the menses as effect of the 
c |„. ,; 0n , * female organism and as a periodic 
“Mining 0 f the uterus. 

C H0o n R rV* 16 ^y ,,rv ^ a hy Susruta, 1 of India 
“tnstn 1 a ’ ’ tbe anc ' ent Hindus regarded the 
'Went 3 aS an "impurity” of the seven body 
“siestd" • m P re 8 na ti°n was considered to be 
Sieved T"!™ 6 menst rual flow, and the fetus was 
,M »ra n;,? J ormed by the union of the male 
of fl, c [ , ™ “he r y” menstrual blood. The sex 

F°adt r jn US V '[ % P r(:sum ably determined by the pre- 
side f ct . Ce ° c 'thcr the semen, which produced a 
duced a s % ’ ? r tbe menstrual blood, which pro- 
K a her^A!"!:. If both elements were cquiva- 
ot the was created. The Egyptians 

means b,*. °,. tolcmy (ca. 300 B.C.) already knew 
futility and' C ” C ° ’ n . c l uc<: conception and increase 
P’ratb.'i” 1 C0U, 'I diagnose pregnancy at a com- 
The ” e3r st agc. 1 

Gained unl > * 1 ^ S * 0 * 0 ® r . 0 ^ tbe ova ries, however, re- 
flitoda, ,- no T n . unt 'l the seventeenth century. 
r crekring’ (1643-1693), of Amsterdam, 

P i*rm,t o l 0gy> Mul Jb.et Uni, cr lily School of Moil* 


was one of the earliest to state that the “ovum” — 
as the ovarian follicle was then called — was ex- 
pelled by the onset of menstruation or by sexual 
excitement. This view was disproved in 1843 by 
Ritchie, 3 who demonstrated that menstruation and 
ovulation were dependent on each other and that 
ovulation determined menstruation. Yet it was not 
until 1927 that Corner 3 proved that even menstrua- 
tion may occur without ovulation. Hejdentrijk 
Overkamp 5 (1651-1692), a contemporary of 
Kerckring, believed that the “ova” — that is, folli- 
cles —-formed a substance that passed into the gen- 
eral circulation. The Frenchman Nicholas Venette 
(1633-1698) called this substance “the spermatic 
vapors” and believed that it produced menstruation 
after entering the systemic circulation. Francois 
Mauriceau’ (1637-1709) was the first to suggest 
that conception was not dependent on menstrua- 
tion, and BischofP in 1844 proved that the ova 
matured periodically and independently of coitus. 
The concept that the primary function of the uterus 
is pregnancy and that menstruation is merely an 
indication of the thwarting of this function is there- 
fore of modern origin- 

It is of historical interest to observe that some ot 
'the earliest indications of the variability of the 
abnormal female sex characteristics that today are 
recognized as embryologic or endocrine disorders 
were expressed in the artistic creations of ancient 
and medieval origin. At least two types of mixed- 
sex personalities can be detected in the classic sculp- 
tures and paintings: virilism and hermaphroditism. 
Antique statuary unearthed by excavations in 
Asia Minor, Greece and Italy show these two dis- 
tinct types; for in those times it was the acme ot 
sculptural endeavor to adorn men with feminine 
characteristics, and women with those of men. c - 
haps the best-known example of virilism m women 
is the famous statue of Psyche, the mistress of Pros, 
now preserved in the Museum of Naples. Ih 
figure exhibits small and flat breasts on aw.de mascu- 
line chest and a long body.of straight lines terminat- 
ing in a small pelvis. Hippocrates .describes m his 
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Epidemics two women with marked facial hirsutism 
during the menopause. 9 Many artistic works and 
even modern side shows still attest to the prevalence 
of this curiosity. Archaeological research indicates 
that the inhabitants of the island of Cyprus in the 
eastern Mediterranean in antiquity worshiped 
a bearded female deity, part of a cult imported from 
the East, but no sculptures portraying this goddess 
have been unearthed. 10 

The hermaphroditic statues of the ancient Greeks 
were frequently sculptured after living models, but 
some were based on an ideal concept that, incor- 
porated the most aesthetic features of both the male 
and the female bodies. The best examples of this 
natural hermaphrodite statuary are preserved in 
the Villa Albani in Rome, where the art-loving 
Cardinal Albani (1692— 1779) assembled an ex- 
quisite collection during the eighteenth century; in 
the State Museum of Berlin; and among the art 
objects in the Museum of Naples, from those that 
were excavated at Herculaneum, the city destroyed 
together with Pompeii by the eruption of Vesuvius 
in 77 A.D. These hermaphrodites possess a pre- 
dominantly female body contour adorned with male 
genitalia. 

The best sculptures of natural hermaphrodites 
were unearthed in the Necropolis at Myrina in Asia 
Minor. These statuettes, which are of terra cotta, 
display composite characteristics of both young men 
and young women. They show a delicately rounded 
neck and generous fatty pads, especially on the 
buttocks, hips, thighs and pubes. The abdomen is 
slightly protruding, but the face shows a delicate 
and gracious feminine expression. The well-formed 
breasts appear small, and the extremely small 
external genitalia are those of the male. 

The masters of the Renaissance likewise preferred 
females suggestive of hypogonadism. The por- 
traits by Botticelli (1447—1515) depict women with 
small breasts, a long neck and long extremities, as 
in the paintings “Truth and Repentance” and “The 
Birth of Venus,” now in the Art Galleries in Florence. 
A similar trend is seen in the Flemish brother- 
painters Van Eyck, who lived in the fifteenth cen- 
tury. ^ Jan Van Eyck’s “Eve” and “The Love 
Spell,” by one of the pupils of the Van Eycks, now in 
the galleries of Leipzig, are examples of this trend. 
The Museo de Prado in Madrid has a painting of 
the crucifixion of the “bearded” Saint Wildegeforth. 
The Spanish master Ribera (1588-1652) portrayed 
himself together with Madelaine Ventura, also a 
bearded woman, who is shown nursing an infant. 11 

Perhaps the earliest medical conception — or 
rather misconception — of the value of glandular 

products found its expression in organotherapy 

that is, in the medicinal use of various animal and 
human tissues and excretions for the express pur- 
pose of deriving certain specific physiologic effects 
from their use. In fact, materia medica, and espe- 
cially therapeutics and endocrinology, have sprung 


from this type of remedial custom of primitive races 
and ancient civilizations. The primitive tribes had ' 
already observed how some animals — and among " 
these even the herbiverous cow — swallowed the 
placenta after their young had been born. It was "" 
therefore logical to assume that placental tissue 
would arrest post-partum hemorrhages, stimulate *' 
milk secretion and even cure sterility. The long 
survival of primitive organotherapy was due pri- - 
marily to popular superstition and a belief in magic \ ! 
powers, and had no scientific basis. One reads to- : 
day with amazement of such customs as eating one’s : 
enemies or the organs of certain animals to acquire 
their particular qualities. ) 

The rationale of medieval substitution therapy 
was well formulated by Thomas Vicary 12 (1490- - 
1561) when he wrote in 1548 that “in what part of 
the body the faculty which you would strengthen - 
lies, take the same part of the body of another crea- • 
ture in whom the faculty is strong, as a medicine.” - 
Organotherapy has prevailed until recent times, and 
even today is practiced to certain degrees, al- : 
though it has become limited to the “glandular r 
pills” and “desiccated polyglandular” nostrums 
heralded by modern superadvertising campaigns 
of exploiting patent-medicine makers. Landouzyj 1 5 
in 1898, at a time when the so-called “invigorating 
effects of glandular concoctions were blatantly pub- ’ 
licized, and when the real functions and actions > 
of the glands of internal secretion were beginning to 
be scientifically investigated, suggested “opother- ; l 
apy” as a substitute for the old word “organo- - 
therapy” — perhaps to avoid the evil connotation 
of the latter word, or perhaps because he realize i 
the secretory function and nature of these gian s. 
The name “opotherapy” Landouzy derived from 
the Greek nouns ottos, “juice,” and Oepaveia, >, 
“treatment,” but this word never found scienti c 
or popular favor. , i 

Dana 14 in 1916 conferred the title ‘ Author o 
Opotherapy and Endocrinology” on Joannes r- s 
sinus, 15 a French physician-poet, who wrote Proso , 
popoeia animaliiim aliquot in 1541. This IS 
elegiac poem in which Ursinus describes the reme m 
value and uses of seventy-five animal preparations. 
Ursinus thus by more than a century prece e 
Johann Joachim Becher 10 (1635-1682)^ w ° se 
Parnassus medicinalis illustratus, written in > { 
dealt with the animal, vegetable and mineral reme , 
dies of his time. This remarkable book, written 
much in the style of the Health Rules of Sa erno^ 
both in verse and in prose, contained in J°^ r P ar ^ < 
more than one thousand pages and twelve hun re ^ 
illustrations. It mentioned forty animal 
twenty-five human substances that supposedly 
some remedial value. _ . 

Limiting organotherapy to the specific e*np , 
ment of the excretory sex products of the ien I 
either animal or human, which, as is known t0 ^ a ’ ' 
contain certain hormonal ingredients, one n , 
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protean assortment of these in ancient and medieval 
—and even modern — therapeutics. A few of the 
store repulsive substances and the blatant claims 
for these remedies will be mentioned. 

According to the Papyrus Ebers , which is gen- 
erally dated at about 1550 B.C., the ancient Egyp- 
tian pharmacopoeia contained over one hundred 
groups of preparationSj and at least forty of these 
were animal or human excretions. 17 For instance, 
the urine of a spouse who had remained faithful to 
her husband and had known no other man was a 
remedy for sore eyes. Herodotus 18 (ca. 500-424 
BC) tells the story of the Egyptian king Phcron, 
the son of Sesostris, conqueror of Egypt, who had 
to search diligently for ten years before he could 
obtain this medicine. He had tried the urine of 
his wife and of many other women without results. 
At last he succeeded, married this woman and 
burned all the others to death — quite a commen- 
tary on the morals of those times. Among the an- 
cient Hindus, propagation began with religious 
ceremonies. Immediately preceding intercourse, 
ointment prepared from the dried and powdered 
penu of a bear and the perirenal fat of a tiger (the 
1 ncys were then regarded as the semen-producing 


was applied for “prompt action.” Bourke 19 
relates many similar tales. 

r mong the ancient Romans the Natural History 
o Cajus Pliny the Elder 29 (23-79 A.D.), who in- 
crately disliked all physicians, tabulated more 
t ® ;vo hundred and fifty remedies of animal or 
0 °^ ,n > as compiled by four hundred and 
ofl H T. earlier aut hors. Pliny 20 spoke highly 
onWf v lcinal vir t*es of menstrual blood, not 
in? in? 0 / CUrc certain diseases but also for kill- 
sea C y^ es ? at a distance and for quelling storms 
itvftnu * U Wou ^ s P°il wine, and dogs licking 
I * a be come mad. 

yj* ^ ges t h e Dominican monk Albertus 

Cnfbu a f‘ later Bishop of 

taught bett ^ r known as Albertus Magnus, 
Select J* Un iversities of Paris and Cologne, 
testes of U at Paris he recommended powdered 
po^rs an/ 363 m w " le ^ or men with P 00r sexual 
pared to r 5° w< ^ ere d uteri of hares, similarly pre- 
c( Memoir er ,f! erUe w °men fertile. 21 Rondelet, 52 
ton*5 with 1Cr is credited by Rolles- 

povrdcr of r>] P rcscr iption advocating the „ dried 
of the r*t*; a J enta ^ or the uncomplicated expulsion 
Ev t r i ' nedsecundi >'« after ddivery. 
v >i!s in thr 7 su ch substitution therapy still pre- 
^hforin , civil ' 2 . c d countries of Europe. The 
’k'heatmA an t C . e ’ ^ e ''cve that nothing is better for 
"tine of a Dr ° lm P°tence than a few dashes of the 
In this cn e8Ml ^ mare > ^ken in a glass of water. 
, 'WVcnation n f a C ^ tl0 ( n ^ 10u ^ a ' so ke mentioned the 
Coa ; n a 


On f J e “low uc incut-iuiit-t-t mo 

om 3 . °‘ tbree decades ago. Rejuvena- 


CSf tata <£* , ls even more problematic and un- 
ltlari that in men rv 


ln men. The observation of 


Steinach and Holzknecht 21 that roentgen rays ap- 
plied to the female pelvis act similarly to vasoliga- 
tion in males, and that although harming the genera- 
tive functions of the ovary they produce a prolifera- 
tion of the ovarian interstitial cells, has not been 
found true. Zondek 25 criticized this theory' by 
stating that Steinach disregarded the fact that dur- 
ing the menopause the follicles are destroyed and 
that only certain connective tissues remain, hold- 
ing that not enough interstitial cells that can be 
stimulated are left. He also attacked as unfounded 
the suggestion of Licpmann 26 that hysterectomy 
can produce rejuvenation by reason of ligation of 
the ovarian tubes, and concludes: “On the whole, 
therefore, the attempts at rejuvenation are hardly 
adapted to induce an actual renascence of aged 
human beings. Such endeavors cannot, indeed, be 
assumed to harmonize with nature’s plan of or- 
ganization.” 

Although the existence, not necessarily the func- 
tion, of the testes was known to ancient civilizations 
because of their external location and easy accessibil- 
ity, that of the ovary was often not even suspected. 
Herophilus of Alexandria ( ca . 300 B.C.) te credited 
by Galen 27 with the anatomical discovery of the 
uterine tubes — or ineati spermatid , as he called 
them — and with the “female testes,” or testes 
muliebris. He also believed that the mate and 
female semens were transmitted through the sper- 
matic vessels” and that the tubes passed from the 
“female testes” to the neck of the bladder, a con- 
ception later disproved by Galen. 

The Greeks of the Hippocratic era did not know 
of the existence of the ovaries and thought that the 
“female semen” was produced as the vaginal secre- 
tion during coitus. 1 They believed that concep- 
tion occurred most easily during the menstrual 
flow, when girls were conceived, whereas the period 
immediately after the flow was optimal for the pro- 
creation of boys. In this respect their views co- 
incided closely with those of the ancient Hindus. 
Athenaios of Attalia in Cilicia {ca. 70 A.D.) con- 
sidered the “female testes” as well as the male 
breasts as simple symmetrical appendages. . 

Castration of women was already practiced by 
the ancient Hindus, and Tillmanns relates that even 
the aboriginal Australian tribes performed opera- 
tions for artificial hypospadias and ovariectomy to 
produce impotence and sterility among the 
married members of their tribes, thus facilitat- 
ing unproductive sexual intercourse among them. 

For nearly fifteen hundred years after Herophilus 
there was little advance in tiie anatomical knowledge 
of the female gonads. The discovery of Hcroph- 
ilus was probably lost in the destruction and lire 
of the great Library of Alexandria by the Arabs m 
640 A D. Galen reigned supreme, although Ins 
anatomical concepts were based to a arge exten 
on fancy. So great was the authority of ( 
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Henri de Mondeville (1260-1320) exclaimed with 
reckless courage “God did not surely exhaust all 
His wisdom in the creation of Galen.” 28 

The De Fabrica, by Ves alius 2 " (1514-1564:), gives 
an account of the irregular surface of the “female 
testes,” as the ovaries were still called. The name 
“ovary” originated in 1621 when Fabricius ab 
Aquapendente 30 (1537—1619), who believed that 
the ovaries contained the “female semen,” intro- 
duced this name after observing the ovaries of hens. 
“Ovary” was first applied to human beings in 1667 
.by Niels Stensen 31 (1648-1686), who suggested that 
the vesicles or “blisters” in the female testes were the 
ova. Also known as Nicholaus Steno, a brilliant 
student of anatomy, his fame is still associated with 
the eponym of the excretory duct of the parotid 
gland and of several other anatomic structures. He 
is one of the most famous truants of medicine, having 
at the height of his fruitful scientific career deserted 
anatomy to find salvation in the Catholic faith and 
to become titular Bishop of Titiopolis. He re- 
turned to Copenhagen and remained there for a 
while as professor of anatomy, and propagated his 
new faith, but mental conflicts soon forced him to 
resign again. He died a short time later at the early 
age of thirty-eight. 

Gabriele Fallopio 32 (1523-1562), another famous 
anatomist, successor to Vesalius at the University 
of Padua, published his Observationes anatomicae in 
1561. In this book he described in detail the ovaries 
as well as the uterine tubes, now known by his name, 
although he did not discover them. He had also 
observed the corpus luteum, which he described as 
“velvety vesicles filled with water or a watery fluid 
sometimes yellow, sometimes like a truly clear 
swelling.” Both Fallopius and Stensen believed that 
the ovarian follicles were true ova. It was left to 
the former’s pupil Volcherius Coiter 33 (1534-1590) 
to publicize this observation in 1573, crediting his 
teacher with it. Coiter himself believed that the 
ovaries corresponded to the seminal vesicles rather 
than to the testes and stored the female semen. 

The “yellow body” of the ovaries, however, was 
not described fully or known by this name until 
Marcello Malpighi 34 (1628-1694) studied it care- 
fully with a crude microscope and called it the 
corpus luteum in the appendix {De ovo incubaio) 
to the first volume of his Opera published in London 
in 1686. He had found it in virgin as well as in 
pregnant animals and believed it to be the sub- 
stance that gave rise to the ovarian follicles, then 
known as the “ova.” De Buffon 35 (1708-1788), a 
Frenchman, however, regarded it as a transient 
gland that secreted the seminal fluid of the female. 
It was not until 1766 that Albrecht von Haller 36 
demonstrated that the corpus luteum was formed 
by a thickening of the wall of the graafian follicle 
after its rupture. From this time on the corpus 
luteum and the follicles were studied in their true 
physiologic relation. 


In 1668 there appeared a book entitled The Male ' 
Generative Organs, by Regnier de Graaf 37 (1641- ■' 
1673), of Schoonhaven, Holland. In this book is ' 
the first account of the nature of the ovarian fol- 
licles, then called “ovula.” There followed four years ! 
later a more detailed study in De mulicrum organis 
generatione inservienlibus . 38 The reasons for the 
original preliminary note and the subsequent de- 3 
tailed elucidation of the same subject can be found 
in one of those disputes over priority in which - 
several investigators simultaneously made the 
identical discovery. There exists a letter of 1668 — 
unpublished until 1672 — to Werner Rolfink (1599- 
1673) by J. C. van Horne 39 in which he described : 
the discovery of the ovarian follicles, then known as 
ova, prior to de Graaf’s first announcement. For ■ 
details of this chapter in the history of anatomy the : 
reader is referred to the essay of Corner. 40 De Graaf 
did not claim priority for his observation. In fact, 
he spoke of the celebrated van Horne’s having 
made this discovery, but von Haller 36 in 1766 
coined the eponym “Graafian” vesicle or follicle, 
because of the detailed study by de Graaf, who 
rightfully deserves this credit. De Graaf also gave 
a detailed account of the corpus luteum, describing 
it as a glandular substance that formed herniations . 
on the “female testes,” and foresaw that the ovary 
formed ova. Rosenmuller 41 in 1802 described origi- . 
nally the epoophoron, later known eponymically as 
the “organ of Rosenmuller” or parovarium. The ac- 
tual human ovum was finally discovered in 1827 by 
von Baer 42 after many failures by other investigators. 

The general historical background, as well as the 
development of the nomenclature peculiar to 
endocrinology, has recently been compiled with ; 
special reference to the male hormone. 43 A few per- 
tinent notes, however, may be added. The famous 
physiologist Hufeland 44 (1762-1836), while a pro- 
fessor at the University of Gottingen, made t is 
interesting statement in 1797: “The organs o 
generation have the power of secreting the finest 
and most spiritual parts of our nourishment. ut 
at the same time they are so organized that t ese 
perfected and ennobled juices can again return an 
be received into the blood.” 'Whether this v as 
merely an adaptation of de Bordeu’s theory or an 
original thought is difficult to ascertain. In a fun a 
mental paper Ring, 46 of Guy’s Hospital, Lon on, 
in 1836 described the structure and function o c 
thyroid colloid, and demonstrated its P^ t s . sa S e in 
the lymphatics and blood stream as indirec 
surmised by Morgagni.”. His concept of true en^ 
docrine function seems well substantiated in 
following excerpt: 

Yet we may one day be able to show that a .P a j^° e , 
material is slowly formed and partially kept D poU red 
and that this principle is also supplementary, wn r ^ 
into the descending ca'va, to important functio Jts 
course of its circulation, [and] the infiuenee wnsc ,£ u j j 0 f 
upon the circulating fluid may be more or less n , 

the healthy subsidence of the entire animal. 
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In English medical literature the term “en- ular extracts. Curatullo and Tarulli 63 in 1896 sug- 

docrinic’' was first used casually by Crookshank 46 gested an endocrine function of the entire ovary, 

infebmary, 1914. In the United States, Halsted, 47 Knauer 54 in the same year observed atrophy of 

in one of the Harvey Lectures of the same year, the uterus after removal of the ovaries, but was 

referred to the endocrine glands as “hormono- able to prevent this involution by transplanting 

poictic.” Blair Bell 48 in 1917 criticized the noun ovarian tissues into the castrated animals. Halban 65 

and the adjective “endocrine” and proposed in their in 1900 demonstrated that ovarian skin grafts 

stead the words “hormopoiesis” and “hormo- brought about normal puberty in guinea pigs cas~ 

poietic,” respectively, for the ductless glands, a trated in infancy. Adler 66 in 1912 achieved similar 

suggestion probably derived from Halsted’s lecture, results with crude watery extracts of the ovary 

Abderhalden 43 in 1924 had suggested the word “in- when desiccated tissues had failed, 

cretions” for the internal secretions to differentiate It was at the turn of the last century that 


them from the “excretions” (waste products), a 
name originally proposed by Roux in 1919. None 
d these terms, however, found popular favor, and 
all soon lapsed into oblivion. 

In contradistinction to the singular testicular 
hormone so far known, the female sex hormones 
consist of at least two distinct principles: the luteal 
and the follicular factors, referred to as the pro- 
gestins and the estrogens. It may be stated that 
the concept of hormones peculiar to a specific sex, 
or specific in their action, is no longer valid. Both 
types of sex hormones occur in either sex in a quan- 
titative relation, and their action depends on the 
quantitative level and physiologic pathology rather 
than on specificity. It is preferable, therefore, to 
speak merely of sex hormones with androgenic or 
gynecogcnic actions. 

At a time when the anatomy of the ovaries and 
the action or function of their products became 
no, f n > the general study of endocrine secretions 
reached the stage of experimental investigation, 
s it is interesting to observe that the hormonal 
( °f the female gonads were among the last 

o e suspected, and their principles among the last 
40 he isolated. 

7 Pe ravaJ Pott‘» (1713-1788) gave one of the 
rut' 65 * Ascriptions of the effects of castration of 
(182^L^1 Rq 0 J anc ^ Synecologist Battey 61 

i to s B° me > Georgia, was among the first 

i an en( * ocr4ne function — or rather dys- 

j U tt . r ,0n 7 of the ovaries. In August, 1872, the 
1 | 0 ^. r P er ’ orr ned the first ovariectomy for physio- 
tnDnin? 3 !? 115 * an event that again led to an acri- 
Pfioritv English surgeons who claimed 

heahbv . te ^ had excised the normal and 
m ^ °' anes for the relief of functional disorders, 
Irelbur^k 11 u° ne first on ^ one mont h earlier at 
f y Hegar. The latter’s patient failed to 

i in? in F u7 , 1 Battey deserves the credit for arriv- 
' a f this decision. The rationale of 

5 focoveiv ' tl f 11 ^ aS ?* nce Been amply justified by the 
that hav certa ^ specialized cells in the ovary 
, t'f^hich 6 e , nc *° cr ‘ ne ^ unct ion, and the imbalance 
V* to . functional disorders. 

4 * Qr skal J 11 claimed that the psychoses of the 
*4 c . ou ^ Be cured by the injection 

A kted bv 4 ^ eas may have been stimu- 

f e claims of Brown-Sequard 43 with testic- 


Prenant 67 and Born 68 independently suggested that 
the corpus luteum had an endocrine function essen- 
tial for the maintenance of pregnancy. Clark 59 in 
1900 differentiated between the “true” corpus 
luteum of pregnancy and the “false” one of men- 
struation, and Corner 4 in 1927 finally proved that 
the corpus luteum is not essential for the occurrence 
of menstruation. Fraenkel, 58 a pupil of Born, be- 
lieved the yellow body to be the only source of 
hormone production in the ovary. Loeb 60 in 1907 
demonstrated specifically that the corpus luteum 
hormone prepared the uterus for nidation of the 
fertilized ovum by producing certain progestational 
changes in the endometrium, irrespective of whether 
pregnancy follows. If pregnancy did not take place, 
its effects resulted in a desquamation of the uterine 
mucosa — that is, in menstruation Finally, Fraen- 
kel 61 in 1910 proved the endocrine function of the 
corpus luteum. 

Long before anything was known about tne 
corpus-luteum hormone, physicians differentiate 
“desiccated whole ovary” and “desiccated corpus 
luteum” preparations. It was then not realize , 
however, that neither had any therapeutic effects, 
since the concentration of hormones in them was 
negligible. It is claimed that virtually tons of 
desiccated ovarian tissue would be necessary to 
produce even minor estrogenic effects, and that no 
effective amounts of corpus-luteum hormone could 
ever be administered by such “ovarian pills. 
Frank 62 stated in 1931 that “such things as desic- 
cated ovary, desiccated testes, thymus and an- 
terior-pituitary extracts can be given by pound or 
bushel, and the only effect that I can notice is a 
disturbance of a delicate stomach. 

The qualitative as well as the quantitative deter- 
mination of the luteal hormone - or of any hor- 
mone _ depends entirely on reliable methods of 
detection and assay. The ideal methods arc tho«o 
chemical reactions, but these, as in 

endocrine products, are not yet feasible. RecQurse 

has therefore to be taken to biolog.c methods I or 
this purpose there are available -a methods for 
the assay of the luteal principle. The first, dts 
covered by Corner and Allen* in 1929, utilizes . 
sexually mature rabbit, since its ovaries a^ays coa- 
, - rfoe follicles and s nee its uterine mucosa is 
alvrays^fo ^the" proliferative stage. An injection of 


1 


* 1 

600 THE NEW ENGLAND JOURNAL OF MEDICINE May 18, 1944 < 


luteal extracts or of pure hormone transforms this 
mucosa into a “prepregnant” or “pseudopregnant” 
state. 

The second method was developed by Clauberg 64 
in 1930, and consists of bringing the infantile uterine 
mucosa of an immature rabbit into the proliferative 
stage by preliminary injections of follicular hor- 
mone. This is usually achieved after eight daily 
injections of ten mouse units. The luteal hormone 
to be assayed is then injected until a pseudo- 
pregnant uterine mucosa develops. The smallest 
amount of luteal hormone that will produce this 
result is the unit of potency, or rabbit unit. The 
standard, or international, unit was determined at 
the International Conference for Biological Stand- 
ardization in London in 193 5 . 65 It is the equiva- 
lent of 1 mg. of the crystalline corpus-luteum hor- 
mone (beta progesterone) preserved in London. 

Practicing physicians waited anxiously for a pure 
corpus-luteum extract, since many uses and in- 
dications had been theoretically foreseen. Hannes 66 
in 1919 attempted to prevent spontaneous abortion 
with crude extracts. The mechanism of pre- 
menstrual tension was postulated by Frank 62 in 
1931, and Novak and Reynolds 67 in 1932 defined 
the motility factors underlying functional dys- 
menorrhea. Engle and his co-workers 68 after a series 
of careful studies suggested the importance of the 
luteal principle in the functional uterine bleeding 
disorders. 

Weichert 69 in 1928 demonstrated the action of 
the corpus luteum hormone by the observation of 
definite changes in the uterus of animals, as pre- 
viously described by Loeb 60 in 1907. For his ex- 
periments he used crude corpus-luteum extracts 
and injected them into the test animals. His claims 
were soon confirmed by other investigators. Corner 
and Allen 63 in 1929 prepared the first crude extract 
of luteal hormone from the ovaries of swine. Allen 
and Wintersteiner 70 and Butenandt and his co- 
workers 71 in 1934 succeeded in isolating a crystalline 
form of the hormone. They determined its structure 
as a di-keto-steroid, with the empirical formula 
QiHjoOi. The final achievement, however, was the 
synthetic production of this hormone in pure form 
by Butenandt’s 72 laboratory, and soon by others, 
who prepared it from the stigmasterol portion of soy 
beans. This synthesis made possible extensive 
clinical study and application, since the hormone 
was completely reliable and free from other related 
compounds and side effects. 

It is interesting to note that the natural hormone 
occurs in an extremely small relative quantity, 
in a ratio variously estimated as 1:40,000 in the 
human corpus luteum and 1:750,000 in the human 
placenta. The pure principle is now also synthetized 
from pregnanediol , 73 a progestin and excretion prod- 
uct found in pregnancy urine. The clinical results 
obtained with the pure hormone have substantiated 
the theoretical predictions, but even today its 


effects have not Been explored in their entirety. 
Clinical results depend on a chemically pure hormone 
of exactly known potency and of complete relia- 
bility. 

The early terminology of the corpus-luteum 
hormone was variegated and confusing, because of 
the numerous nonproprietary and proprietary names 
for the same substance. Corner and Allen 63 called 
it “progestin” on account of its progestational activ- 
ity. Hisaw preferred the name “relaxin ” 74 for one 
principle because of its ability to relax the sacral and 
pubic ligaments in pregnant rodents, and the name 
“corporin ” 76 for a similar factor because of its origin 
in the corpus luteum. Clauberg 64 used the names 
“lutein” and “proluton” for similar reasons, and 
Slotta 76 coined the terms “luteo-steron C and D’.’ 
because of the steroid nature of the compounds. 
Finally, to prevent further confusion the leading 
investigators from all countries met in 1935 and 
agreed . to use henceforth only the term “proges- 
terone ,” 77 which proved acceptable to all and is 
now the nonproprietary designation for the luteal 
principle. It is, however, limited to the pure crystal- 
line hormone, the term “progestin” being used to 
denote the whole group of progesterone-like, or 
impure, substances. 

Chemically, progesterone, as isolated in 1934, is 
pregnenedion- 3 -l- 20 -ol, and has the empirical 
formula C 21 H 30 O 1 . . It exists in two isomeric forms 
in the solid state only, and either of these forms can 
be easily converted into the other. In solution both 
forms are chemically and physiologically identical. 
Progesterone is synthetized from the stigmastero 
portion of soy beans and from the pregnanediol 0 
pregnancy urine. The orally effective derivative 
pregneninolone was discovered by Inhoffen an 
Hohlweg 78 in 1938 by the addition of an ethiny 
radical to the follicular or the androgenic princip es. 

Although the corpus-luteum principle was at first 
the only female hormone suspected and sought, e 
early investigators soon realized that there must j: 
at least another factor • — and source of hormones 
in the ovary. Marshall 79 in 1905 suggested t a 
either the interstitial or the follicular cells 0 c 
ovary also secreted a hormone that would pro 
estrus. Halban 80 in the same year found that t 1 
follicular factor stimulated growth of and pro uce 
changes in the breasts. Adler 66 in 1912 pro uce^ 
estrous changes by the injection of watery 
of the ovaries into virgin animals. Iscovesco,. 
independently Fellner , 82 and several others m ^ 
same year prepared certain lipoid extracts 0 
ovary that produced hyperemia in the uterus 
castrate and immature rodents. . 1 

The name “estrus” is the same as the Latin 1V 
for gadfly, and was used figuratively to indica^^ 
tense sexual frenzy or heat in animals. It design 1 ^ 
the restricted period of mating activity 04 „ e cent 
mammals, but not that of the primates. e ^_ 
experiments with the ovarian hormones hav 
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phsized another aspect of estrus — name!}-, the 
rapid growth of the accessor)' sex organs. This 
EW(i introduces the period of rut proper, and is 
brought about by the foilicufar hormone. The fol- 
liahr hormone is therefore primarily a growth 
hormone, whereas the luteal hormone does not have 
this property. 

The earliest test for the follicular factor was de- 
Kloped by Aschner® in 1913. He had observed in 
castrated female rodents growth of breasts and 
nipples and hyperemia of the vagina and the 
uterus three to seven days after the injection of 
oranan and placental extracts. When Stockard and 
npmcohou* in 1917 discovered a typical estrus 
eyrie in the guinea pig the phases of which could be 
tramtely determined by the presence of certain 
epithelial cell changes in the vaginal smears 

, e Ii n , mn £ Htt* an important fonVard step was 


estrone,” designating the nonproprietary form for 
the follicular hormone. 

Estrone is a fat-soluble principle derived from 
sterols. It was extracted in 1927 by Doisy, M who 
named it “theclin.” Butenandt" in 1929 inde- 
pendently isolated and crystallized it, with the 
empirical formula CuHjjO, and called it “progynon,” 
a term also retained as a proprietary designation. 
Marrian 90 in 1930 isolated the excretory form of this 
hormone, known then as “thcelol.” It soon became 
evident that this hormone existed in numerous 
chemical forms with varying degrees of physiologic 
action. 

The basic structure of the follicular principle is 
estratrienc empirically identical with estrane, 

the basis of all sex hormones, female as well as male. 
Estrone, or 17-keto3-hydroxy estratriene, was 
synthetized by Butenandt 97 in 1933 from palm 


mdt* TV j was s>ynuieuzeu oy Dutenanat" in iyjj irom paim 

*i, . n ° m ? non Was utilized by Allen and nuts, but is not the true secretion of the follicular 

miilhat ' 11 1 t0 d< ; ve ^°P a method for studying cells. The actual hormone is estradiol, which was 

observ / ctl0ns hormone. They obtained in pure form by Schwenk and Hilde- 

va - C2 e 5 an & es from the normal leukocytes of the brandt 98 in 1933 by the reduction of the keto-forrn 
C3Str3ted rodent s to cornified epithelial to an alcohol, and what has the empirical formula 
fa iniVt S * qUam / 0l J S » S . Ca ^ eS two ° r t ^ rce da X s after C, s H„0,. 

occurred *° n a *° dcidar extracts, changes that To eliminate the confusion of different names and 
^ ° n ^ m cstrOUs females. Simul- different potencies, the Health Organization of the 
‘whim announ< ; ed f° r the first time the League of Nations" in session at London in 1931 
Ua nce obt ' * , c ^ m P arat ' vc ly pure crystalline sub- designated as the international unit 0.1 gamma of 
ms 3 m 31 f 7? m ^°^ ,c ular fluid of cows and the pure crystalline substance estrone, since the 
MwiflCri?' ° u j „ nduCed estrus in a rat; this true principle estradiol was not yet isolated. ^ This 
called f l rat unit/* unit is about one third as active as the original 

frank 88 wJi j Werc ^wclopcd in 1925 by AUen-Doisy rat unit, and is based entirely on 
ol the J! ° C aim ^ d that the delay in contractions gravimetric measures. It makes no reference to the 
solut^ r,n . e stn *P when suspended in Ringer's estrous effects in castrated rodents. In order to 
preceding h $ m ^ ro ^ ort ’ on to the concentration of prevent misinterpretation with later preparations 
an increa 5a turation. Blotevogel 87 noted a second international standard was adopted in 

tc nica) j S ? ° l ” e c ^ rome ’ s taining cells of the peri- 1935 for the less potent but longer-acting ben- 
of ^ • n cas tfated animals after zoylated derivatives, 65 as measured by tbe benzoic 

tyj^ Ju , acUve follicular substances. acid ester of alpha estradiol, the di-hydro-estratriene, 

^'^-indicatora as measures of quali- but even then its estrogenic equivalent to the keto- 
ol ^ uantlta ^* ve biologic changes, the other hydroxy form estrone was not defined. 
tfticj a ] could be found and assayed in The bursting human follicle contains 2 or 3 cc. 

minerals 'rf 3S as in plants, and even among of follicular fluid with an estrogenic equivalent of 
^ < L coll<:ctive . lerm ‘‘estrogenic prin- 8 to 12 mouse units. 25 Zondek and Aschheim 100 in 
of r) S *° an ^ £u l Jsta nce that induces the 1927 demonstrated that the hormone is most likely 
Courrje r «3^ a< Sf S0 . r ^ se * or gans. produced by the thecal and granulosal cells of the 

m°ne 0 j> the m 1924 studie d the action of this hor- follicle, but Allen 101 believes that all ovarian tissues 
(ttU»ce m J 116 ? 811 } 13 ! cycle, and because of its im- may produce it, as well as the corpus luteurn and 
> , WUiN» Pr ° Ucin £ follicular phase called it the placenta. It is not peculiar to the female, for 
ater Laqu'eu^ 113 ^ 6 StiI! Com m°nly used. A year Haeussleri 0 * in 1934 found that the urine of stallions 


, um er*s i n 1924 


studied the action of this hor- 


c y c l e > and because of its im- 
>» UCtns follicular phase called it 
h 3 name Rtin 1 .. j a 


WqUeui-sj . , u&co. jn. /car ..-.v...- — - , t 

as 3 D corned the term “menformon,” now contains five hundred times higher titers of it than 
namft ‘ Glinim and Wadehn 90 do those occurring in the ovaries of mature marcs. 
}®5, Lom*»j V ? r ^ ^ emini n” for this principle. In It is not within the scope of this essay to discuss 
“ cu br tyjUg. er nonstrated the occurrence of fol- the chemical and physiologic interrelations of tne 
? 0r ^Uom, nCCS J m urine a nd the blood of sex hormones or their clinical status, all of which 
u ? ^inihe A?. Ca H ed >t ^thelykinin” to signify command an enormous literature. Brief men- 
Collip® 2 named it “emmenin” tion, however, should be made of tfie nonbiologic 
^itofp > g 111 “ or n the placenta. It is to the estrogens used clinically. There are at least. forty 
Belle rby 93 to have introduced known substances with estrogenic activity, and 
nri 1,1 1^26, a name later modified to among these the only nonbiologic compound so far 
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used belongs to the stilbestrol group. Cook and 
Dodds 103 studied hydrocarbons intensively and 
found that many had estrogenic activities. Schwerdt- 
feger 104 in 1931 demonstrated that some sea animals 
and insects possess estrogenic substances, whereas 
Silberstein and his co-workers 105 found them in 
actively growing bacterial cultures. Finally, 
Dodds 100 in 1938 discovered the stilbene com- 
pounds, which were unusually active in minute 
doses, and called the basic substance 4, 4-dihydroxy- 
stilbene “stilbestrol.” The .most promising of its 
derivatives is now known by the nonproprietary 
name “diethylstilbestrol,” or 4, 4-dihydroxy-a-/3- 
diethylstilbene. Clinically it acts like the natural 
estrogens but has some unpleasant side effects. It 
is not a steroid and is easily and cheaply prepared 
from common chemical reagents. 

* * * 


Thus ends the story of one of the most fascinating 
chapters of medical history. Primitive man, limited 
by the faulty observations of inexperience, cannot 
be condemned for imitating Nature in eating in- 
discriminately certain excretory substances in the 
hope of saving his life. One must marvel at the way 
in which progressive minds at the risk of death as 
heretics tried to advance human welfare but failed 
because of deficient knowledge, jealously guarded 
by despotic authority. Yet the pendulum swung on 
through the depth of the dark centuries, to reach 
its climax in the speculative theories of a century 
of enlightenment. But even logic failed because it 
was based on erroneous premises. Finally the pen- 
dulum swung back through another century that 
witnessed the beginning of exact experimental 
science, and completed its course only a few years 
ago when the chemical nature of the hormones was 
discovered. 

The speculative mind does not rest, but wonders 
at the ingenuity of the chemical laboratory of the 
human body, not yet duplicated by creative powers. 
Whither will it lead? The close relations of vitamins, 
hormones and carcinogens are known. Will the hu- 
man mind finally conquer in spite of the obstacle still 
deemed unsurmountable? But guessing is futile — 
unless based on facts and proved by experiment. 

So one can do no better than epitomize the past 
in chronological order and await the revelations of 
the future: 


1550 B.C. The Papyrus Ebers, the oldest medical bool 
known, mentions more than forty animal and 
human products as remedies. 

The Ayurveda by Susruta regards menstruatior 
as a periodic cleansing of the body, and men- 
tions several organotherapeutic remedies foi 
sexual disorders. 

Hippocrates of Cos describes 2 cases of meno 
pausal hirsutism. 

Greek medical ethics recognizes the sanctity o 
motherhood. 

The Greeks know the testes but not the ovaries 
rierophilus of Alexandria discovers the "femal 
testes” or ovaXjes and the meati spermatid 
ovarian tubes. N 


1400 


460 


500 


70 A.D. 


1250 

1300 

1541 

1548 

1555 

1561 

1575 

1621 

1663 

1667 

1668 
1691 
1686 
1690 

1696 

1756 

1766 

1776 

1802 

1827 

1872 

1896 

1898 

1905 

1910. 

1913 

1919 

1923 

1929 


1933 


1934 


Pliny the Elder mentions the remedial qualities 
of menstrual blood among more than two 
hundred and fifty medicines of animal or human 
origin, as compiled by four hundred and 
seventy-three authors. 

Albertus Magnus recommends powdered uteri 
of hares as a remedy for female sterility. 

Henri de Mondeville assails the supremacy of 
Galen. 


Jean Ursinus, a French physician-poet, was sub- 
sequently called by Dana “the Author of 
Opotherapy and Endocrinology.” 

Thomas Vicary states the rationale of organo- 
therapy. 

Andreas Vesalius describes the “irregularities” 
of the “female testes.” 

Gabriele Fallopio describes the ovarian tubes and 
the yellow body of the ovary. 

Guillaume Rondelet advocates dried placenta for 
uncomplicated expulsion of retained secundines. 

Fabricius ab Aquapendente describes the ovaries 
of hens. 

Johann Joachim Becher’s Parnassus medicinalis 
illustratus mentions forty animal and twenty- 
five human substances as remedies. 

Niels Stensen uses the name “ovary” for “female 
testes.” 

J. C. van Horne discovers the ovarian follicle), 
but Regnier de Graaf describes them in detail. 

Francois Mauriceau suggests that conception is 
.independent of menstruation. 

Marcello Malpighi coins the name “corpus 
luteum.” >' 

Heidentrijk Ovcrkamp believes that the “ova — 
that is, follicles — secrete a substance into the 
circulating blood. 

Nicholas Venette believe that this substance 
causes menstruation. 

Percival Pott describes the effects of removal ol 
the healthy ovaries in a young woman. 

Albrecht von Haller coins the eponym “graafian 
follicle.” , 

G. L. D. de Buffon regards the corpus luteum 
as the gland that secretes the “female semen. 

T. C. Rosenmuller describes the epoophoron snjee 
known by his name. 

C. E. von Baer discovers the human and mam- 
malian ova. . . . 1 , 

Robert Battey for the first time intentionally 
removes the ovaries for menstrual disorder , 
an operation since known by his name. 

Curatello and Tarulli suggest an endocrine tun 
tion of the ovary. 

G. Born and independently A. Prenant sugges 
an endocrine function of the corpus luteum. 

F. H. A. Marshall mentions a follicular hormone. 

L. Fraenkel proves the endocrine function 0 t 

corpus luteum. _ . 

B. Aschner devises the first biologic test for 


follicular hormone. 

W. Hannes for the first time uses corpus lutcu 
extracts to prevent spontaneous abortion. 

E. Allen and E. A. Doisy devise the best test tor, 
and isolate, the follicular hormone. 

G. \V. Corner and W. M. Allen discover a Bio- 
logic test for, and prepare the first cru 
tracts of, corpus-luteum hormone. . 

A. Butenandt and independently L- «* 
crystallize the follicular hormone estro ‘ 

A. Butenandt synthetizes the follicular orm 
from palm-nut oil. , . .i, tru e 

E. Schwenk and F. Hildebrandt obtain 0 j 
follicular hormone estradiol by redu 


A. Butenandt and independently V • ’ 

and O. Wintersteiner crystallize the 
luteum hormone progesterone. , 

A. Butenandt synthetizes progesterone 
beans. 
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SWEAT AS A CULTURE MEDIUM FOR FUNGI* 
Theodore Cornbleet, M.D.,f and Esther Meyer, M.S. 

CHICAGO 


T HAS been realized that sweat can support the 
growth of fungi and that its excessive secretion is 
often the determining factor in infection. It is com- 
mon to observe the presence of hyperhidrosis with 
eczematoid ringworm of the hands and feet. One of 


by clinical observations, depends on an unconcen- 
trated medium. The same material after concentra- 
tion by evaporation has antiseptic powers. Peck, 
Rosenfeld, Leifer and Bierman 2 have shown that 
thermal sweat may have fungistatic properties acid 


Table 1. Description of Plate Cultures. 


Type or 

Examination Sweat Agar 

Trichophyton purpureum 

Macroscopic The colony had the same character a* when the mold was 
grown on Sabouraud’s medium except that it was smaller 
and growth was not bo luxuriant. 

Microscopic Mounts prepared from a giant colony 1 month old showed 
many microconidia, a few fuseaux and a racquet mycelium. 

Trichophyton gypseum 

Macroscopic The colony had the same character as when the mold was 
grown on Sabouraud's medium, but it was smaller and 
growth was not so luxuriant. Two concentric zones were 
dearly apparent. 

Microscopic Mounts prepared from a giant colony 1 month old showed 
microconidia, a branched, segmented mycelium and a few 
spirals. No fuseaux were seen. 

Mitrosporum gypseum 

Macroscopic The colony grew more rapidly than those of other species 
but was a scant filamentous growth and attained a greater 
diameter than did the other colonies. 

Microscopic Mounts prepared from a giant colony 1 month old showed 
a racquet mycelium, numerous microconidia and an occa- 
sional fuseau. 

Horroodendrura species 

Macroscopic Growth was very slow. A Rat rather smooth colony with 
a Irmgc of aerial mycelium around the edge developed. 

Microscopic Mounts prepared from a giant colony, 1 month old 
showed yeasthke spores in groups along the side of a see- 
mented mycelium and also at the tip. s 


Sabouraud’s Medium 

The colony produced was thick and white, with a ce! j*** 
umbo, and had a velvety appearance. The back of the c o . ? 
displayed a typical rose-purple color. A minimum ot r 
growth was present. 

Mounts prepared from colonies showed numerous j^ro- 
conidia ana a racquet mycelium. A fairly large num 
fuseaux were seen. 

The colony produced was white and fluffy and had a boss *t 
the center. It showed many aerial mycelia. 

The mycelium was septate. Numerous microconidia, * 
racquet mycelia and several blunt end fuseaux were seen. 


The colony showed a white, felty growth with a large central 
umbo. Later it assumed a yellowish color. 


Mounts 'showed a racquet mycelium, 
nidia and fuseaux were present. 


Numerous microco- 


lt pre- 


The colony was dark olive-green with a grayish J,* 
seated zones, but they arc not apparent in the pnotograp 

Numerous dark-brownish, yeastlike spores appeared 
groups along the mycelia and at the tips. 


us (T.C. 1 ) has shown experimentally that such infec- 
tion can be clinically induced by conditions that 
favor increased sweating of the feet. 

The growth of fungi in sweat, as demonstrated in 
the experiments reported in the present paper and 

. ’From the Department of Dermatology and the Department of Bacte- 
riotogy. University of Illinois College of Medicine. 

tAssociite professor of dermatology. University of Illinois School of 
Medicine; attending dermatologist. Cook County and Mount Sinai 
hospitals. 


in reaction (below pH 7.0), particularly when con^ 
centrated, and that these properties depend on • 
content of acetic, proprionic, caproic, capryhc, ac 
and ascorbic acids. They have also found t0 P lC ^ 
applications of these acid ingredients of sweat to 
valuable in the treatment of fungus infections. 

Bergeim and Cornbleet 3 believe that fresh y 
creted sweat may have a mild antiseptic acti j 
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owing largely to its acid reaction, for which lactic 
acid is mainly responsible. Evaporation of such 
sweat on the surface of the skin or elsewhere tends 
so lower the pH and to increase the concentration of 
lactic acid so that the sweat becomes much more 
effective in this regard. 

Tests on incubation of sweat show, however, that 
there is also a tendency for the sweat to become 
alkalinited owing to formation of ammonia by bac- 
teria from the urea present. On the other hand, 
ammonia is more volatile than lactic acid, so that on 
evaporation much of it is lost and much of the lactic 


In the. present experiments, sweat was obtained 
by encasing the subjects as far as their necks in a 
rubber bag while they were seated in a heat cabinet. 
Incandescent lamps furnished sufficient heat to 
obtain from 100 to 200 cc. of sweat in twenty to 
thirty minutes. Collected material was passed 
through a Berkefeld or Seitz filter, and control sam- 
ples of filtered sweat were observed for sterility. 
Tubes of freshly filtered sweat were inoculated with 
the fungi. A solid medium was also prepared and 
used in Petri dishes in the usual manner. This me- 
dium was made by autoclaving a 4 per cent solution 



Figure 1. One-Alonth-Old Cultures . 

UTe> ? T f on Saiourau<Ts medium, and those on the right are stceat agar. A — Trichophyton purpureuir; 

trichophyton gypseum; C — Microsporon gypseum; D — Hormodendrum spectes. 


if notVnthdv'f Ttl * volatile fatty acids are largely 
bacteriit J 0rmed on the surface of the skin by 
lactic aci/ ' n ° n the ,actic acid * Above P H 5 * 3 
*°ciated So completely ionized that few undis- 
an tibactPrM CCU ac * d — on which much of the 
present. Th a ?. lC ? tbe acad m ust depend — are 
therefore U i C le ; protective value of this acid lies, 
Associated C vo ^ at ^ e acids are less 

ra °8e of 5 j 3 *! Ti? ce more effective, in the pH 
thus appearc °J > * *^ bear mos t important role 
acid protect! ° • exte nsion of some degree of 
Un dercertim° n ln , t .°. tbese higher pH levels, which 
S;*eat is th C °f lt * ons exast a lso on the skin. 

Actions toward* ore . ca P ab ^ e °f having quite diverse 
gree ofevann . Un ^ 1 ’ depending largely on the de- 
ments in a tbat ta ^es place. This parallels 

Can be attache s . Ugar » tbe diluted material 

Material cann whereas the concentrated 

are 0 f r cban 8cs in acidity or alka- 

ne action nf «> ° Urse a ^ so important in determining 
0n « sweat on the fungi. 


of agar at 15 pounds’ pressure for twenty minutes. 
Four cubic centimeters of autoclaved agar solution 
was added to 6 cc. of sterile sweat, which had pre- 
viously been heated to 50 ° C., and the mixture was 
poured into a sterile Petri dish. The material solidi- 
fied and appeared like other agar media. The tubes 
of sweat and Petri-dish preparations were inoculated 
with fungi —Trichophyton purpureum > Trick, gyp- 
stunt, Microsporon gypseum and Hormodendrum 
species — obtained from patients with cutaneous 
infections. 

Transfers from the first cultures prepared in 
sweat were made to sweat-agar Petri dishes in order 
to obtain giant colonies. It was necessary to make 
transfers approximately three times to fresh dishes 
during the course of the work, because contaminants 
had entered the original dishes during the long incu- 
bation period and the latter were therefore unsuit- 
able for the taking of photographs. Colony grow th 
was the same each time, and no pleomorphisrn was 
observed. One-month-old cultures w'cre used in all 
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cases for the photographs (Fig. 1) and descriptions 

(Table X >- t a r 

For the tube cultures, transfers were made ot 

each fungus to tubes of sweat that had been pre- 
viously filtered through a Seitz filter and allowed to 
incubate at room temperature. Growth was slow in 
starting but grew well after the initial lag. Consid- 


these tubes after an incubation period of one montli 
The cultural characteristics are given in Table 2. 

Discussion 

The superficial fungus infections of the skin take 
place within or on the keratin layer. It is well known 



Figure 2. One-Monlh-Old Cultures in Szveat. 


Starting at the left, the cultures are, respectitcly, 
gypseum; Trichophyton purpureum; and Trich 

erable evaporation had taken place after one month, 
so subcultures were made to a second series of sweat 
Table 2 Description of Tube Cultures. 


Trichophyton purpureum The fungus grew slowly and ius white and 
velycty on the surface of the liquid There was also a small amount 
of growth at the bottom of the tube 

Trichophyton ppscum The fungus grew slowlj and was white and vel- 
i ety on the surface of the liquid No grow th took place at the bottom 
of the tube 

Mtcrosporum lypieum The fungus grew rapidly, producing a white feltv 
mycelial growth about 1 cm in height on the surface There was a 
small amount of growth at the bottom of the tube 

llormodendrum species The fungus grew \ery slowly, and there was 
more growth at the bottom of the tube than at the top Mycelial 
growth was below the surface, while the surface growth was smooth 
and leathery. 


tubes. These subcultures grew more rapidly than 
the initial ones did. The photograph (Fig 2) shows 


as follows’ llormodendrum species, Microsporon 
gypseum. 

that keratin and related products serve well for th 
growth of fungi; thus, they are found growing 
feathers and leather. Keratin is rich in sulfur con 
taining amino acids, and this raises the question o 
the relation of this element to fungus growth. t 
sulfur is a requirement for the thriving of f un S'D^ 
must be present in such a form as not to lead to t 
production of sulfides. Cornbleet and Bergeina 
found that fungi are extremely sensitive to hy r °S e 
sulfide and are killed or prevented from growing 
extremely small concentrations. 

Fungi also need moisture for growth and t lS 
furnished by the sweat, but sweat alone can supp 
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the growth of fungi, as shown in the above observa- 
tions. Just what factor in swea t is the chief support of 
growth cannot be said. There are lactic acid and also 
volatile fatty acids. Some observers 5 have found 
sugar in sweat, although this conclusion may have 
resulted from the presence of reducing substances. 
There are sulfur-containing substances, although 
cultures of the hyphomycctes in sweat that were 
tested did not contain hydrogen sulfide. The same 
mediums, however, used for growing a number of 
varieties of bacteria did contain it. 

So far as can be seen at the present, this study can- 
not be put to practical use. It may be that sweat 
mediums will be found to be useful for the differen- 
tiation of certain species that is difficult by other 
means. Such capacity was not shown in this study, 
but only a few varieties of fungi were used. No pleo- 
morphism was shown for any of the cultures in three 
months of observation, so that they are fairly stable 
on these mediums. 


Summary 

A description is given of several fungi that were 
grown on sweat and a medium made of sweat and 
agar. 

The role of sweat as an antiseptic and as a nutri- 
tive source is briefly reviewed. 

Certain aspects of the natural growth of the hy- 
phomycetcs on the skin are considered, and the rela- 
tion of some constituents in sweat to this growth are 
discussed. 

310 South Michigan Avenue 
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GYNECOLOGY: CARCINOMA OF THE CERVIX (Concluded) 

Joe V. Moos, M.D* 


BOSTON 


T f se . r ' es cases reported in Table l have been 
classified by the League of Nations method and 
rc tom clinics large enough to have a sufficient 
“m erof cases to be significant. These results have 
een accepted by the Health Organization of the 
„*«* ° Nations and have been analyzed by 
show how little variation there is 
, aass t0 oloss and from total to total. There 
itma!l e ' V »*'t° treat cervical cancer, and Miller’s 3 
tannm'l < '“ otec * at *1*0 beginning of this paper, 
till hr ' , tter P rov( -d than by these results. It 
Hi ca SCCn tbe "’'tic 51 - variation is in the Class 
; n di a * C3 ' an( i i'ere is the greatest chance for errors 
isd V°. S1S ' ‘ or s °me of these patients may have 
ttious ln omrna tory nodes or masses and not can- 
ter re an< i thus an advanced case may have 
Class ] j[° rlCC 35 curcc i- H one could eliminate the 
tesn ]. cas ,f!> Acre ivould be a close consistency 
'Mrect c . I • discre P anc }' is probably due to in- 
heatment 1 Uat '° n ’ possib, y t0 a better method of 


per * Sllr 8i ca l cases, Bonney’s 27 curability of 41 
to n'soiin° Aosc operated on is the only figure o 

-'Wnce available. 


tumors may respond but metastasize rapidly, it is 
the cases with a moderate grade of malignancy that 
do best. Early cases do better than late ones. Cases 
with distant mctastascs have a high mortality. If a 
patient has symptoms for more than six months, she 
is usualiy in the inoperative and incurable group. 
Goldscheidcr 31 believes that pyrexia in the course of 
x-ray treatment is an unfavorable sign. In order to 
evaluate the results of a method of treatment in a 
shorter time than five years, Meigs and Jaffe 13 
were able to show that if 10 per cent is deducted 
from the three-year survivals for the fourth year and 
5 per cent for tiic fifth year, the five-year end results 
can be estimated. Warren, Meigs, Severance and 
Jaffe 36 showed in a study of biopsy material taken 
before, during and after combined radium and x-ray 
treatment that if a tumor does not respond to treat- 
ment, as shown by destruction of cells, abnormal 
mitoses and an increase in connective tissue, the 
outlook is usually fatal. Nilsson 17 believes that the 
prognosis in cases of adenocarcinoma of the cervix 
is not so favorable as that in squamous-cell can- 
cer, but his findings are not borne out by other 
authors. 


^ • Prognosis 

Jc °pic jgj** 5 nnot b e made from a stud 
Since slowly grow 
, SlStant and s 'n c e rapid 

Sfr * ,Pf « 0f (Vtncen^ l0 ^V IIarv3rd Medical 
e n * Memorial Hospital), % 


Complications 

The complications of cervical cancer that are due 
to its growth alone are destruction of the bladder and 
rectum and blockage of the ureters. Later in the 
progress of the disease hemorrhage and distant 
metastases to vital organs occur. 
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cases with serious bowel injury, comprising about 
2 per cent of the total number of cases treated. This 
injury is probably a small price to pay in the treat- 
ment of this disease, but.it may indicate that too 
heavy treatment with the x-ray machine is being 
used. It is also true, however, that the same injury 
may occur with radium alone. Wigby 44 in 1943 
reported some reaction in the sigmoid in 24 out of 
100 patients. The injuries included hyperemia and 
edema, ulceration and bleeding, edema and pain, 
and obstruction. Pyometrium, peritonitis, pelvic 


Table 1. Analysis of Results of Treatment for Carcinoma of the Cervix. 



Stage I 

Stage 11 

Stack III 

Stage IV 

Ait. Staces 


NO. OF 

PERCENT. 

NO. OP 

PERCENT. 

NO. OF 

PERCENT. 

NO. OF 

PERCENT. 

NO. OF 

PERCENT. 


CASES 

CURED 

CASES 

CURED 

CASES 

CURED 

CASES 

CURED 

CASES 

CURED 

Memorial Hospital (New York City) . . . . 

17 

S2.9 

15 

46.7 

74 

18.9 

30 

- 10.0 

136 

24.3 

Woman’s Hospital (New York City) . . . . 

9 

55.5 

24 

25.0 

18 

16.7 



51 

27.3 

University of Brussels (Brussels) 

6 

33.3 

20 

40.0 

28 

14.3 

9 

0.0 

63 

22.2 

Liverpool Radium Institute (Liverpool) . 

8 

62 .5 

28 

25.0 

43 

14.0 

IS 

0.0 

94 

19.1 

Marie Curie Institute (Paris) 

9 

66.6 

20 

60.0 

75 

30.7 

22 

4.5 

126 

33.3 

Radium Center (London) 

4 

25.0 

27 

11.1 

37 

18.9 

19 

0.0 

87 

12.6 

Institut du Cancer (Paris) 

9 

44.4 

15 

53.3 

40 

35.0 

19 

10.5 

'83 

33.7 

Institut du Radium (Paris) . , 

12 

66.6 

44 

43.2 

34 

32.3 

12 

8.3 

102 

38.2 

Radium hemmet (Stockholm) 

31 

48.4 

67 

26.9 

71 

8.5 

42 

9.5 

221 

20.4 

All reporting hospitals 

607 

5S.2 

1626 

36.3 

2417 

21.2 

1020 

5.3 

5672 

26.3 


Vesicovaginal fistula and rectovaginal fistula in 
untreated cervical cancer are not rare. Smith 38 
believes that fistulas are twice as frequent in un- 
treated cases as in treated ones and that they are 
evidence of advanced disease. He estimates the in- 
cidence of rectovaginal fistula as in 75 cases, that of 
vesicovaginal fistula as 1 in 92 cases and a combina- 
tion of both as 1 in 129 cases. Death in untreated 
cases is often due to ureteral block and uremia. If 
it is desired to stop severe hemorrhage from a cer- 
vical cancer because of the favorable aspect of the 


growth, Leventhal, Lash and Grossman 39 advise 
extraperitoneal ligation of the hypogastric arteries. 
This should not be difficult to accomplish. 

Ureteral block is not uncommon. Graves, Kick- 
ham and Nathanson 40 reported from the Pondville 
Hospital that 70 per cent of their cases had obstruc- 
tion of the ureters and that complete urologic in- 
vestigation was necessary. Also reporting from this 
hospital, Jaffe, Meigs, Graves and Kickham 41 state 
their belief that management of the obstructed 
ureters by means of nephrostomy frequently saves 
the kidneys. Treatment is omitted while the tem- 
perature is high and is resumed after nephrostomy 
has allowed it to return to normal. After the edema 
has subsided and cancer has been destroyed, the 
ureter may function normally. It was due to the 
above investigations at the Pondville Hospital that 
the Urologic Clinic dealing with the urologic com- 
plications of cervical cancer was established there. 

Bowel injury following radiation treatment is not 
infrequent. Jones, 42 and later Aldridge, 43 have re- 
ported a series of serious injuries to the bowel by 
x-ray treatment. Jones describes severe injuries in 
7 of 520 treated cases. In 5 of these the large in- 
testine was. affected, and in 2 the small intestine. 
Aldridge thinks that in many cases sufficient radia- 
tion to cure the patient cannot be given without 
damage to the intestinal tract. A great many of the 
manifestations of bowel injury, such as diarrhea, 
tenesmus and bleeding, are simple, but at a sub- 
sequent time from months to years later - 

cicatrization may occur, with damage to the small 
or large intestine, necessitating colostomy to allow 
the bowel to heal or hemorrhage to cease, or even 
resection of the small or large bowel for obstruction. 
From the clinics at the Massachusetts General Hos- 
pital and Pondville Hospital I have collected 47 


inflammation and so forth may follow combined 
radium and x-ray treatment. Philipp 45 and later 
Miller and Folsome 46 have reported fractures of the 
neck of the femur following radiation treatment for 
cervical cancer. This has led to the elimination of 
the lateral portal for treatment in some clinics. 
Martin 47 recognizes the danger of radiation and has 
tried to prevent untoward reactions. He has sub- 
stituted multiple sources of radium of moderate in- 
tensity and frequently shifts containers of high in- 
tensity. He increases the distance for vaginal appli- 
cators by means of vaginal packs. He changes the 
packs frequently, uses no radon implants, avoids 
the ureters and employs intensive x-ray treatment 
only in advanced cases. He has elevated the lateral 
portals of treatment and gives his therapy in one 
careful series. He also allows a long interval be- 
tween x-ray treatment and radium treatment. With 
all these measures I cannot agree, but the steps 
Martin is taking show that he has encountcre 
difficulties, as have all clinics, and is searching for 
a way out of them. 


Causes of Death 

The cause of death in most patients with cancer 
of the cervix is interference with the urinary tract, 
blocking of the ureters and uremia. Hemorrhage is 
a not infrequent complication, and large fatal ones 
due to erosion of a large artery are not uncommon. 
Many patients with cancer of all kinds die of p er 
sistent depletion due to loss of weight, lack of app e 
tite, obstruction of the bowels, pyrexia and so forti- 

Prevention 

. Improvement in the methods of reconstruction of 
cervical injuries comprises one means for the pre 
vention of cervical cancer. The use of office cautery 
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and repair or operation on the cervix will surely aid 
in avoiding cancer, but even perfect repair or perfect 
reconstruction will not prevent it if all the canccr- 
yroducmg factors are present. It is not known how 
long it takes malignant disease to develop, how 
it starts or from what sort of tissue it arises. 

The best method of prevention is excision, and 
tk onlv^ type of excision that completely removes 
die cervix is total hysterectomy. This cannot al- 
irays be advocated, but with the decreasing mor- 
ality from this operation it is probable that the 
number of unsuspected cervical cancers found in the 
hhorntory will approximate the number of deaths 
from i the operation. No one can advocate removal 

0 the uterus and cervix in every married woman 
oier the age of thirty, but one can properly advise, 

1 or any reason abdominal operation is necessary, 
*!“ ~ #t re P ai ‘*\ cauterization and amputation be 

c the uterus and cervix be completely 

Wttosed. Thi $ can be called radical advice, but to 
r o has seen cervical cancer develop in 2 cases 
^ er cauterization and supravaginal hysterectomy 
S f em at ra ^ ,Ca l- If total hysterectomy 
J°. b fc e ^° nc w *th so low a mortality as supra- 
hysterectomy, each case should be sent to 
rprlvT Can )t * ^ discussion of cancer of the 
htump Will be given later. 

B { wi tZ j'- Macfarlane et aI " at > d Phaneuf and 
a< “! Se observation of the cervix. Schmitz 
y, a i^ ,S s>a f* d be made once a year; Mac- 
. 1 '‘"o examined 1000 women, says twice a 
«cntiv. n ^ lareuf atld Bekon biopsied 100 con- 
Pk^ 3t f ntS 'i ^ ac f a rlanc et ah found 4 cases, 
ta t ),. r £ “f , and Belson also found 4 cases. The 
, "iDKir»,/ nit ' 0n .°^ ancer ' s 50 difficult that in any 
"rviirtinf 1 ? lt ! s muc b aa fer to remove the 
beat mnhnj 0 , ve '*■’ and tota ' hysterectomy is the 
W P rev eruion. 

Utm, • ^ 0u . nt * l b a t cancer of the body of the 
cervix u, n<a . e tlmes as frequent and cancer of the 
bbroids as .™ es a ? Sequent in patients with 


as ' i. . * lc Hucnt m patients witn 
*Bch cases | S l ' v ’ t ^ 1 a norma i uterus, so that in 
dioicc, ta bl'stcrcctomy is the procedure of 

CNA>1T 1.ESIOKS AND Very EaRLV CANCER 


“bpetti 


el »M.~ 0n °f_premalignant lesions is a much 


'P’v.ed 

ii (t midallr a ,i' a!)a ’} >s not J' et c i ear what part epi- 
‘Uthe d ev i n an “ s quamous-ceIl metaplasia play 
reportine "i'? 1 "' ° cancer °f tbe cervix. Knight” 
aite >thatca '■ Casc$ °i superficial epithelioma 
Jbat ha 6 Cer occurs not infrequently in tissue 
H'eves ih s quamous-cell metaplasia. He' 
. ^tear)rnt le at . c . r ma ^ be important and may 
10 1 raidn) j e °f intraepithelial cancer. Mezer” 
?. tu< V f 1636 eases of polyp found ' 


R ?^tun ce r. *11 c i 3 ^ cascs °I P°lyi 
J[ n ^v.-hh ’ a of tbem the polyps \ 


--wvivsjjij me poiyps were asso- 

rt- the *}#,_ \ m0us 'cell metaplasia. It is doubtful 
Can W comc ^hen total hysterectomy 

e uy the pathologist because of the 


finding of epidermidalizatioii and squamous-ceil met- 
aplasia, for such conditions have been seen in pa- 
tients who have been followed for many years niter 
the diagnosis was made. Nevertheless, it is also 
obvious that such a condition cannot be overlooked 
and that a careful follow-up for years is essential. 

The question of cancer in situ, or intraepithelial 
or preinvasive cancer, is also not yet decided, but it 
is recognized by such an authority as Meyer 64 as 
being carcinoma. The experience of many is that if 
cancer in situ is present in a biopsy specimen, there 
may^ be invasive cancer in some other area in the 
cervix. Investigations at the Pondville Hospital 
indicate that the diagnosis of preinvasive cancer 
indicates that more biopsies should be made of 
various areas in the cervix. Thus, all but one of the 
preinvasive lesions were found to be true invasive 
cancer. Perhaps all that needs to be done for pa- 
tients with preinvasive cancer is a total hysterec- 
tomy, but inasmuch as cure depends on radical re- 
moval, the Wertheim operation is not out of place. 
Schiller 66 and also Stevenson and Scipiades 66 believe 
that early cancer grows slowly. The latter followed 
a woman with preinvasive cancer for eight years and 
one month, and the cancer finally became invasive. 
Another patient was followed for three years, and 
after death, serial sections of the cervix showed in- 
vasive cancer. It is probable that cancer in situ or 
preinvasive cancer cannot be considered as Bowen's 
disease, for that lesion remains intraepithelial. 
Knight 52 states that it is not much like Bowen’s 
disease. The use of radium in very early preinvasive 
cancer may be sufficient. Amputation of the cervix 
is not sufficient, for it does not remove all the cn- 
docervical epithelium. Total hysterectomy is there- 
fore best; yet, as most cascs show invasive cancer, 
perhaps the more radical Wertheim method should 
be advised. 

To sum up, changes in the type of cervical 
epithelium are probably due to inflammation, yet 
it is not at all certain that such changes are not pact 
of the picture of malignant change. Cancer in situ 
must be regarded in the light of our experience as 
early cancer, and the proper treatment is either full 
radium or X-ray treatment or total hysterectomy, 
or, even better, the Wertheim operation. 

Cancer op Cervix after Supravaginal 
Hysterectomy 

This problem of cancer of the cervix after supra- 
vaginal hysterectomy is a real one, and anyone seeing 
large numbers of cervical cancers is struck by the 
great number of such cases. These cascs are of two 
kinds, those in which the operation is done at the 
time the cervical cancer is present, and those in 
which the cancer develops some years later. I have 
had under my supervision a X one time 3 patients in 
whom supravaginal hysterectomy had been done 
when they had obvious cervical cancer. This is 
inexcusable and is due to lack of inspection and ex- ^ 
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animation of the cervix at the time of operation. 
It is probable that these patients were bleeding and 
had fibroids, and that the abdominal operation was 
done and the uterus removed without preliminary 
inspection of the cervix in the lithotomy position. 
In other cases the cancer develops within three to 
six months postoperatively and was certainly present 
at the time of the operation, but was not recognized 
because it was so early or was present in the endo- 
cervix. This type of mistake is more excusable than 
the former, but in either, if the patient had had a 
total hysterectomy instead of a supravaginal 
hysterectomy, the results might have been better. 
In still other patients the tumor occurs from two 
to twenty-five years after the operation. It is 
pathetic to see such patients, for they believe that 
when they were operated on the uterus was removed. 
Surgeons leave the cervix behind because of the 
danger of morbidity, because of the possibility of 
interfering with sex activity and because they fear 
the more difficult operation. 

With the advances in the knowledge of the, opera- 
tion and better preparation of the patient for it, 
there is no excuse for not removing the cervix. In 
certain cases — in bad-risk patients and in ob- 
viously difficult operations — the cervix may be 
left, but this should be the great exception and not 
the rule. In 1934, Gellhorn and Spain 57 stated that 
the danger of total hysterectomy is far less than that 
of cancer of the cervical stump. Von Graff, 51 who 
reported 581 cases of this disease, believes that in 
137 cases (23.5 per cent) it was present at the time 
of the operation and that the remaining cases 
would have been cured by total hysterectomy. He 
condemns “coning out” the cervix as not being 
sufficient treatment, since it leaves the squamous- 
cell epithelium on the outside of the cervix- 1 Behney 58 
believes that the chance of curing c ? .x£r of the cer- 
vical stump with radium is no V'^-than that in corre- 
sponding classes of cervical .rtancer with the uterus 
left intact. Ward 59 agreed with his conclusions. It 
■ is the experience of our- clinics that the treatment is 
not so efficacious because the canal of the cervix 
cannot be used as the source of the central radium 
applicator. The danger of fistulas, as all agree, is 
greater because the protection of the uterus is 
absent. It has been the custom in some clinics to do 
a vaginal cervicectomy in early cases of cancer of 
the cervical stump, and good results have been ob- 
tained, but if surgery is to be done in early cases, 
whether in the cervical stump or in the untouched 
uterus, the Wertheim operation with its radical 
removal of nodes and vaginal tissue is the pro- 
cedure of choice. The percentage of cancer of the 
cervical stump among cervical cancers is 3 to 4 per 
cent in all clinics, — not a very great number, — but 
at the Pond.ville Hospital there have been over 100 
cases. The sad thing about these cases is that if 
the total operation had been done, no patient would 
have developed cancer. 


Relief of Pain 

The treatment of pain in cervical cancer is usually ■' 
limited to patients with advanced disease who are 
not likely to be cured. Cleanliness, frequent doucb- ; 
ing, changing of dressings and bed rest help a great '• 
deal. The use of acetylsalicylic acid (aspirin), '• 
codeine and narcotics is familiar to all, yet there are 
patients whose pain cannot be controlled by ordinary r 
measures. 

Sometimes x-ray treatment distributed over the ; 
area of pressure and invasion by the tumor is of • 
value. There are, however, many advocates of the 
use of intrathecal injections of absolute alcohol 
(Todd 50 ). This method is undoubtedly satisfactory • 
in some cases, but in the great majority if sufficient 
alcohol is injected to stop pain, some sort of in- 
terference with the function of the bladder and rectal : 
sphincter takes place and weakness of the legs occurs. 
The length of the relief from pain varies from a few . 
hours to a few months. Certainly in hopeless cases : 
this method can be tried, but no guarantee can be 
made that the patient will obtain a satisfactory •„ 
result. 

The use of sympathectomy for control of pain has ■ 
been advocated by Todd, who does a presacral 
sympathectomy. Others, among them Waterman, . 
have reported success with this type of operation, t 
Relief can be obtained from pain in the midline, ; 
but in most cases it is not satisfactory. Chordot- - 
omy has distinct possibilities, and unilateral or 
bilateral section of the arterolateral columns is not , 
an extremely formidable operation and may e 
carried out under local anesthesia. These patients ■ 
lose the sense of pain and temperature but not t at 
of touch; they are not paralyzed. In patients wit 
severe pain and with not too advanced cancer n io 
appear to be going to live for months this operation 
offers a great deal, but for patients who are near 
demise alcohol injections are just as efficacious. 10 ; 
trouble with the operation is that it is usually cm 
when the patient is in extremis and is shorty o 
lowed by death. Its use in earlier cases gives resu , 
that are more satisfactory. The danger of m c 
fering with the bladder and rectal sphincter is a ie 
one, but the relief of pain in hopeless cases is v 
worth the risk. 

Cancer of Cervix in Nulliparas 

Nulliparas constitute a fairly high percentage 
from 5 to 12 per cent — of patients with cance a 
the cervix. It is often impossible to state whet ^ 
married nullipara has ever miscarried, an 111 
unmarried patient the question of whether a P < 
nancy has occurred is often a difficult one to 
Since cancer of the cervix does occur in nu tp* ’ 
pregnancy or labor is not essential for the ev . 
ment of the disease. Nulliparas may h* vc 
endocervicitis before the development o _ c ^ 
and may have had an exposed endocervix, ^ 
irritation. The knowledge that cancer is no 
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infrequent m nulhparas is important, so that a sur- 
geon wall not content himself with doing a supra- 
vaginal operation merel) because the patient has 
had no children Careful inspection of the cer\ ix 
mu«t be done before a supravaginal operation, and 
its removal with the uterus is far better Inasmuch 
as manj nulhparas ha\e fibroids, and since cancer 
of the cervix is more frequent in patients with 
fibroids than in those with a normal uterus, remo\al 
of the cenix in such cases is essential 


Cancer or Cervix in Pregnancn 

heller*’ reports 5 cases of cancer of the ccn ix 
among 4000 pregnant women The patients had no 
S)mptoms, the tumor being discovered at biopsv 
Danforth H found the frequenc) during pregnanev 
to be 0 03 per cent There is no agreement w hethcr 
pregnane) causes an abnormal rate of growth of the 
cancer Miller 6 * believes that it does, but quotes 
( Vagner, Weibel, Me) er, Schweizer and others who 
bclieie that it has a retarding influence Smith 65 
states that pregnane) is detrimental to patients 
S unarrested malignant tumors He thinks that 
f ^he tumor growth may be retarded b> the pregnanev 
but that it is accelerated afterward 
t ,™ e mo< * e of treatment of cancer of the cervix in 
I P re gnant woman must be decided according to 
u ? ZC l ^ e conc eptus Keller 6 ’ agrees with 
rouha and Gossehn 66 that in the first half of preg 
♦ nanev a hysterectomy should be done in operable 
r cases a nd that radium should be giv en in inoperable 
advise against x rav treatment in the 
because of its deleterious effect on the 
, C j S J hcy believe r hat in the second half radium 
ea an d has but little effect on the fetus The> 
qw the pregnancy to go to term and do a cesarean 
J £ t0n ^ an f°rth M believes that labor maj be dan- 


gcrous and is 


occasional!) impossible, and advises 


far I an( u ra ^ mm at once when the pregnancy is 
term 00 ^* 1 a ^ va nced to allow viabiht) He advises 
*si\r in t t,0n P re gnancy if full treatment is 

f anrl^ ec ^ use °f l he danger to the child Brouha 

* tjj Cjr 0sse ln * # a nalyzed 39 cases, including 2 of 

t half ^ cases radium was given in the first 

f Prcenan^ reenanC ^ , anc * ln ^ an interruption of the 
j Three ^ ° ccurre ^ m one to five and a half months 
i mat /.?u lents Went t0 term and gave birth to nor- 
J ' e cond L u n twenty-nine had radium, m the 
'i "ere 6 * °* P re gnancy, and in this group there 
; bwbt , m ‘ scarna 8es and 2 fetal abnormalities 

{ pregnan j ™ thers treated in the first half of 

* of p rec _ C * lec ^ Of those treated in the second half 
^ "ell 'pu nC ^ > ^ ^ere traced and 9 were living and 

hat since irradiation 
A mothe r ^ P re 8 na ncy is dangerous to both 
h ^tbesp 0 | 1 a hysterectomy should be done 
^ m»c atTla ^ 0n half radium should be given, and if a 
J nonce K ° j CUrs a hysterectomy should be done 
J *bec Cn urdon 67 gives the incidence of cancer of 
" ln P re 8nancy as 0 5 to 2 0 per cent In her 


clinic the percentage was 0 6 per cent She cites 
Panhou as collecting 50 cases of carcinoma during 
pregnancy that he had operated on with a five-year 
survival rate of 42 per cent Hurdon believes that 
the uterus should be emptied because spontaneous 
abortion occurs two to four weeks after radiation 
without complications She warns of the possibihtv 
of injury to the germ plasm of the child whose 
mother’s cervical cancer has been irradiated She 
states that there may be danger of transmitting 
germ plasm defects On the other hand, there are 
children who have been delivered following irradia- 
tion of their mothers who have arrived at school age 
without any apparent ph> sical defect Hurdon s 
summary of the treatment of cancer of the uterus 
complicating pregnancy is excellent, and is presented 
below 


If the cancer is discovered during pregnane} 

If the cancer is operable and the child not viable 

Radical excision (Wertheim) of the unopened uterus 
The prognosis for the mother is comparatively good 
Radium therapy If not followed by abortion evacuate 
by abdominal hysterotomy or the child may go to 
viability and be delivered by cesarean section The 
prognosis for the mother is favorable Abortion 
usuallv follows and abnormalities are frequent among 
the children that survive 
If the cancer is operable and the child viable 

Cesarean section folio ved by If ertheim s operation The 
prognosis for the mother is unfavorable, there is a 
good chance of survival for the child 
Radium therapy preceded or followed by Cesarean section 
(according to the period of gestation) The prognosis 
for both mother and child is comparatively favorable 

If the cancer is inoperable and the child not viable 

Radium therapy followed by delivery by abdominal hys 
terotomy (in accordance with religious principles, 
pregnancj may be allowed to continue, with dehverv 
by cesarean section at or near term) 

If the cancer is inoperable, and the child viable 

Radium therapy preceded or followed by cesarean section 
(according to the period of gestation) 

If the cancer is discovered at the time of labor, and the bab} 
is alive 

If the cancer is operable 

If the presenting part is still in the uterus 

cesarean section followed by If ertheim J operation 
If the presenting part is through the cervix 

Labor followed by radiation treatment (as soon as in 
volution permits) Treatment may be begun bv 
*ray therapy a few days after delivery, and in 
tracavitary radium as soon as practicab le T 
beginning of treatment should not be delayed 
beyond the ninth or tenth day 
If the cancer is inoperable 

If the presenting part m the uterus 

Cesarean section followed by radiation therapy 
If the presenting part is through the cervix 

Labor followed by radiation therapy (as soon as involu- 
tion permits) 

The following criticism of Hurdon’s aduce should 
be made If the cancer is operable and the child 
liable, it is perhaps better to do a cesarean sec- 
tion and then gne radium to the cervix, and ^ six 
weeks later to operate by the Wertheim method 
The huge veins, the large lymphatics, the soft tis- 
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sues and the obvious danger of the infected cervix 
suggest treatment with radium, sterilization of the 
cervix by radiation and later operation. In cancer 
discovered at the time of labor, radical surgery 
should not be done for cervical cancer at the same 
time as cesarean section, for the reasons given above. 
There have been 3 such cases in our clinics. The 
first patient, who had been pregnant for six months, 
was given radium. A cesarean section was done at 
fe'ght months; then x-ray therapy was given and 
radium treatment was repeated. The patient died 
of extensive miliary metastases one year after treat- 
ment. The second patient was given radium in the 
sixth month of pregnancy and had a cesarean sec- 
tion in the eighth month. The baby died of hemor- 
rhagic disease of the newborn, and the mother was 
given further radiation and has been alive and well 
for over five years. The third patient was six- 
months pregnant, with an early growth. She was 
given radium in the cervix, a cesarean section was 
performed six weeks later, and three months after 
that a Wertheim hysterectomy was performed. The 
patient is alive but has a ureteral fistula, which 
means later nephrectomy. She had no metastases 
in the lymph nodes and should do well. A trans- 
verse cervical cesarean section had been done, and 
this interfered with the dissection about the cervix 
at time of the Wertheim operation. In another such 
case, it would seem wiser to do the classic operation 
rather than the cervical. 

Hurdon discusses IS cases of pregnancy sub- 
sequent to involvement of the cervix with cancer. 
Spontaneous delivery occurred in 8 cases, and 1 
patient was delivered by cesarean section. Abortions 
were induced in 2 cases, and were spontaneous in 3. 
One patient had three abortions before a normal 
child was born. One child was delivered by mor- 
cellation. All the living children were said to be 
healthy, both physically and mentally. There are 
no records of a second generation. 
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Summary 

T he treatment of cancer of the cervix by radiation 
is_ at a standstill. Radium alone and combined 
with x-ray has given excellent results. It is now time 
to concentrate on early diagnosis by means of the 
vaginal smear, the colposcope and the Schiller test. 
The addition of surgical removal of the lymph nodes 
and the radical Wertheim’s operation in favorable 
cases may produce better results. 

Cervical cancer can be prevented only by total 
removal of the cervix by total hysterectomy when 
it is irritated, lacerated or suspicious. 

Various problems of cervical cancer are discussed. 
264 Beacon Street 
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CASE 30201 
Presentation of Case 

A twelve-year-old mongolian girl entered the 
hospital because of vomiting and fever. 

The patient was normally delivered at full term. 
The parents were normal. Development was slow, 
and she presented such a feeding problem that, at 


with vomiting and diarrhea for several days. These 
cleared with a special diet. She remained in essen- 
tially good health until 4:00 a.m. on the day before ' 
admission, when she suddenly started to vomit. The /. 
vomiting was “explosive,” and continued during the 
day; the vomitus consisted of “white curdy and but- : 
tery masses, stool-like, with no bile.” There was ' 
slight watery diarrhea, which stopped by mid- ' 
afternoon of that day. Tenderness was elicited in 
the “lower intestine.” The abdomen became dis- ' 
tended. She developed fever and the white-cell ' 
count was 29,200, with 82 per cent neutrophils. ' 
The red-cell count was 3,840,000. She continued to ' 
vomit occasionally during the following, night but 
was slightly more comfortable on the morning ot ad- - 
mission. Distention of the abdomen and tenderness 
became marked, especially on the right. She was - 
transferred to this hospital. 

Physical examination showed a slightly cyanotic, 
underdeveloped, typical mongolian girl. The heart 
and lungs were negative. The abdomen was dis- 
tended and tympanitic. Peristalsis seemed to be 



Figure 1 . Photomicrograph of Kidney. 


t iree, s le was a seriously malnourished child. Den- depressed, and infrequent high-pitched sounds were ^ 

tition started at eight months, walking at nineteen heard. The liver was two fingerbreadths belo« e 

mont is and talking at three years. She had measles costal margin. The spleen was not enlarged. icr _ 

an w looping cough as a child. At the age of six a was spasm on the left side of the abdomen. R '' a 

lagnosis of mongolism was made, and about three difficult to judge tenderness, but on one occasion ^ 
years atcr she was placed in an institution. During the patient shrieked bitterly on deep palpation i ,■ 
t e first year there she had recurrent ulcerations of the right lower quadrant. There were no masse- 
t e mouth, from which smears occasionally showed Rectal examination was negative. . .. 

mcent s organism. In the following two winters The blood pressure was ISS systolic, 1 20 diasto | i 
she had occasional episodes of “stomach upset,” The temperature was 101°F., the pulse. 160, and tne . 

*On leave of absence. ' respirations 40. ' 
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* Examination of the blood showed a white-cell 
/ count of 28,000. The urine contained occasional 
f vfc'te ceils, but was otherwise negative, 
f During the examination she became completely 
! unresponsive and began to show peculiar gyrating 
1 motions of the arms. She became cyanotic, with 
i anUnusual mottled distribution. Rapid epileptiform 
convulsions began and persisted in varying degrees 
of severity for one hour. She was given 1 gm. of 
sodium phenobarbital and 10 cc. of paraldehyde. A 
lumbar puncture at the end of this time showed 
. dear fluid, which contained 6 lymphocytes per cubic 
millimeter; the Tandy test was negative. Following 
this, she became irritable and irrational’, thrashed 
about the bed and required restraint; 12 cc. of 
paraldehyde was given. About one hour later she 
wddenJy threw herself on her /ace and vomited a 
d.gbt amount of brownish material. The pulse was 


I thought of the possibility of malrotation, with 
twisting and intestinal obstruction as a result. 
Most cases of malrotation, however, are seen rela- 
tively early in life, and it would be unlikely for a 
patient to reach the age of twelve and suddenly to 
develop such a condition. The only one that I can 
think of is a volvulus of the cecum and ascending 
colon, which I do not see how I can rule out. 

Are there any x-ray films of the abdomen? 

Dr. Benjamin Castleman: No. 

Dr. Linton: Another condition that should be 
considered is reduplication of the intestinal tract, 
which gives signs of intestinal obstruction; again, 1 
cannot rule this in or out. One also has to consider 
a Meckel’s diverticulum, which might produce in- 
testinal obstruction owing to strangulation of the 
bowel around a fibrous band extending from the end 
of the diverticulum to the abdominal wall. Intus- 



Figurl 2. Photomicrograph of Heart. 

three hours* rate Three minutes later, 

tard. 


- ~ mite numuv.-j 

a ^r entry, no heart beat could be 
^ rrF£ RENTiAL Diagnosis 

' Pn w 0 ;/-„ R T. L Ll i NTO i N : We have herc a 

cau5c of an ah \ ♦ W 10 entere d the hospital be- 

° m tnal condition. Diagnosis is most 
; av . e if any evidence except 

j, . 'ie\\ of tfi«t^i? at i° n an( f a v ^ry short history. 
/ an inflam w hite-cell count one should con- 
j E ,lv -'a$ obsTnT!’ t0r ^ conc h"tion } perhaps something 
" ? ! «on(l arv C ;„ I i g ‘i 10 b,ood supply of the bowel, 
' ;vt > but I d7 n ”, t,on resulting from it. I be- 
■ ! r '" ol '!'h« lucn 0 ,i f OW ’, tbat congenital anomalies 
it* lr> C6n $idcr ° U ? d * n condition. So one 
J; 7^ flight nrnd COn 8cnitaI conditions 

‘ !5tc miQ n a . U f e . vomiting, abdominal pain and 
f ****** W *>ite- C eil count. The tem- 

I’- on one occasion. 


susception is also something that one should con- 
sider, but I think that it can be ruled out, since 75 
per cent of the cases of intussusception appear before 
the age of one. Another condition is an intra- 
abdominal herniation, as well as other congenital 
conditions that arise in the abdominal cavity. 

I also thought of a peptic ulcer. Peptic ulcers 
with perforation do occur in children, but in view of 
the essentially negative past history I do not see 
how 1 can make a diagnosis of peptic ulcer. 

There is another condition that I cannot rule out 
— appendicitis. The only thing against appendicitis 
is the sudden onset with an explosive type of vomit- 
ing, 'which is a peculiar way for appendicitis to 

manifest itself. . 

After running through the various possibilities ! 
cannot make a definite diagnosis. I believe the 
likeliest was a volvulus of some portion of the in- 
testine, interference of the blood supply, intestinal 
obstruction and peritonitis. The sudden death I 


614 


THE NEW ENGLAND JOURNAL OF MEDICINE 


MaV 18, 1944 " 


CASE RECORDS OF THE 
MASSACHUSETTS GENERAL HOSPITAL 


Weekly Clinicopathological Exercises 

FOUNDED BY RICHARD C. CABOT 

Tracy B. Mallory, M.D., Editor* 
Benjamin Castleman, M.D., Acting Editor 
Edith E. Parris, Assistant Editor 

CASE 30201 

Presentation of Case 

A twelve-year-old mongolian girl entered the 
hospital because of vomiting and fever. 

The patient was normally delivered at full term. 
The parents were normal. Development was slow, 
and she presented such a feeding problem that, at 


with vomiting and diarrhea for several days. These 
cleared with a special diet. She remained in essen- 
tially good health until 4:00 a.m. on the day before 0 
admission, when she suddenly started to vomit. The ' 
vomiting was “explosive,” and continued during the L 
day; the vomitus consisted of “white curdy and but- 
tery masses, stool-like, with no bile.” There was "j 
slight watery diarrhea, which stopped by mid- V 
afternoon of that day. Tenderness was elicited in 
the “lower intestine.” The abdomen became dis- ' 
tended. She developed fever and the white-cell ■_ 
count was 29,200, with 82 per cent neutrophils. 
The red-cell count was 3,840,000. She continued to ~ 
vomit occasionally during the following. night but -• 
was slightly more comfortable on the morning ol ad- - 
mission. Distention of the abdomen and tenderness J 
became marked, especially on. the right. She was - ' 
transferred to this hospital. 

Physical examination showed a slightly cyanotic, 
underdeveloped, typical mongolian girl. The heart 
and lungs were negative. The abdomen was dis- 
tended and tympanitic. Peristalsis seemed to be 
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1 Pathological Discussion 
Dr. Castleman: Autopsy showed about a liter of 
turbid, hemorrhagic fluid in the abdominal cavity. 
The small intestine appeared red and gangrenous, 
and at the time of autopsy we thought that it had 
twisted and a diagnosis of volvulus of the small 
bowel was made. Microscopic sections, however, 
showed something extremely interesting, which 
perhaps accounted for the gangrene of the bowel. 

In sections of the kidneys practically all the blood 
vessels, especially the medium-sized arteries, were 
diseased (Fig. 1). Many showed marked intimal 
proliferation, with practically no lumen; others had 


tically complete destruction of the wall in some 
vessels (Fig. 4). 

We have, then, a classic example of polyarteritis 
or periarteritis nodosa in a child of twelve, the young- 
est we have seen here. Involvement of the mesen- 
teric vessels was the cause of the gangrene of the 
bowel. Lesions were found in practically every 
organ, including the brain, which may account for 
the convulsions. 

Dr. Butler: How sure is Dr. Benda that the 
child’s blood pressure was normal? 

Dr. Benda: According to the record in 1941 the 
blood pressure was 120 systolic, 70 diastolic. For a 



Figure 4. Photomicrograph of Periadrenal Vessels. 


periy 6 C . e u ar infiltrations around them. These 
eelk a * a , ce ^ 8 were polymorphonuciears, plasma 
tissu an * eos * no Pk^ s ' In sections stained for elastic 
co j* Was obvious that part of the elastica was 
Wa jj y broken, with fibrinoid necrosis of the 
5 . r ' , e proliferation was apparently 

'«on d , p . t0 the diseas( . , n the wa , L 

iiH’olv * Ver S ^ owe ^ exactly the same process, with 
of the ^ nent practically every vessel. In sections 
pl et .v ea ^ ^*e coronary arteries were almost com- 
, 0Cc ^ u ^ed by fibrous tissue (Fig. 2). Through- 
^ c 8eneratio^° Car ^* Urn l ^ ere werc small areas of 

fat ^ ac ^ re nal glands, the surrounding 

at one Y CSSc ^ s * n stages of the disease (Fig. 3); 
to the ? , P°I es there was a small infarct due 

tb e Per* 3 ? 0 ar c ^ an 8 e * On higher magnification, 
of a H la* 3 rena ^ vesSe ls showed extreme arteritis 
yers and also fibrinoid necrosis, with prac- 


mongolian that seems to me slightly elevated, since 
they usually have a systolic pressure not higher 
than 100. 

Dr. Castleman: Have you seen this disease in 
children, Dr. Gross? 

Dr. Gross: Dr. Butler probably remembers a 
case at the Children’s Hospital that might be akin 
to this. The child was seven or eight years old and 
had marked arterial lesions, but not enough to give 
localized inflammation of the bowel and hyper- 
tension. 

Addendum. Further inquiry into the patient’s 
history after the diagnosis of periarteritis nodosa 
had been established disclosed that, twenty months 
before death, the patient had dysentery > for which 
she received over 600 gr. of sulfathiazolc over a 
sixteen-day period. The sulfatlii azole blood level 
was under 6 mg. per 100 cc., except for one day when 
it reached 12.6 mg. The white-cell count was 20,000, 
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with 80 per cent neutrophils, and the red-cell count 
was about 4,000,000. Many face eruptions and 
multiple abscesses developed and continued to be 
present for the following two months. The diarrhea 
recurred four months later, when she was given a 
total of 135 gr. of sulfadiazine over a four-day period. 
At that time a positive culture for the Sonne type 
of dysentery was obtained. The cultures were nega- 
tive one month later. Four months later, about one 
year preceding death, she received sulfadiazine 
for only one day, probably not more than 30 gr. 

In view of Rich’s 1 - 2 recent studies on the role 
played by sensitizing antigens, especially sulfon- 
amides, in the production of periarteritis nodosa, 
it is not unlikely that the patient in this case, while 
under sulfonamide therapy, developed acute arterial 
lesions, which at autopsy a year later showed various 
stages of healing. 
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CASE 30202 
Presentation of Case 

A fifty-seven-year-old housewife Was brought into 
the hospital because of pain in the left upper quad- 
rant. 

The patient was in apparent good health until six 
hours before entry, at which time she fell from the 
piazza of her home to the ground, a drop of six 
feet. She apparently landed on her left side and 
experienced severe pain in the left upper quadrant 
and left shoulder. She was able to stand up, how- 
ever, and walked into the house, but she did this 
with considerable effort because of the pain. After 
sitting down in the house for a few minutes she felt 
“shaky,” and during the next two or three hours had 
three attacks of vomiting. What the vomitus con- 
sisted of was not noted. The vomiting and deep 
breathing increased the pain in the left upper 
quadrant. There was no pain in the chest, no loss 
of consciousness, no loss of blood from any orifice, 
and no bowel movement. 

The past history was negative except for an ad- 
mission into the hospital some months previously 
for drainage of a carbuncle of the neck. 

Physical examination showed a well-developed, 
rather obese woman who was complaining of pain 
in the left upper quadrant. The heart and lungs 
were negative. There was tenderness on pressure 
over the lower ribs, but no crepitus, or pain on in- 
spiration. Marked tenderness was elicited in the 
left upper and lower quadrants, but none in the 
costovertebral angles. A nontender, movable mass 
twice the size of a grapefruit was palpable in the left 
lower quadrant, which on pelvic examination seemed 


to arise from the left vault. This mass had been felt 
at the. time of the previous admission. 

The blood pressure was 10 0 systolic, 60 diastolic. 
The pulse was 70. The temperature and respirations 
were normal. 

Examination of the blood showed a red-cell count 
of 4,560,000, with 80 per cent hemoglobin. The 
white-cell count was' 24,000. The urine contained 
occasional white cells and innumerable red cells. 

X-ray examination of the chest showed no evi- 
dence of fracture or pneumothorax. An intravenous 
pyelogram revealed the kidney outlines to be normal. 
The dye appeared in good concentration, outlining 
nondilated urinary passages, and no evidence of 
extravasation of dye into the soft tissue 'was seen. 
Plain films of the abdomen showed the pelvic mass 
already described. 

Two abdominal taps were negative. The patient 
was given J/g gr. of morphine and ice packs over 
the left quadrant. In the course of the next fen- 
hours the blood pressure rose slowly and the pain 
subsided. She was kept under close observation. 
In the course of the next two days the shoulder pain 
completely disappeared and the tenderness in the 
left upper quadrant practically disappeared. She 
was voiding well, but the urinary sediment still 
contained 20 to 25 red cells. Bowel movements were 
normal, and there was no vomiting. 

On the fourth hospital day she had minimal pain 
in the left leg, with some swelling about the medial 
aspect, and there was a slight transient rise of tem- 
perature, which subsided. The next day, examina- 
tion was entirely negative except for the persistent 
mass in the pelvis. The urine was clear, and a gastro- 
intestinal series was negative except for a -smal 
amount of fluid in the left costophrenic angle- 

On the seventh hospital day an operation was 
performed. 


Differential Diagnosis 

Dr. Arthur W. Allen: ^Perhaps we might look 
at the x-ray films. 

Dr. Milford Schulz: There is nothing here ex 
cept that which is confirmatory of the statements in 
the protocol. This film of the abdomen 

strates the mass rising above the iliac crest. 

° * A T see 

pyelogram shows good kidney function, ana 

nothing to suggest damage to the kidney. 

Dr. Allen: Does the mass change the course o 
the ureter in any way? 

Dr. Schulz: It is difficult to say that it does no^ 
displace it anteriorly, but it does not displace i 
laterally, in so far as it can be traced. . 

Dr. Allen: Does the mass go into the pelvis . 

Dr. Schulz: I cannot see the lower margin w ^ 
it merges with the pelvic shadows. Its lowerm° 
reaches cannot be definitely determined. 

This film of the chest and ribs shows not ^ 
unusual. The shadow of the spleen cannot 
outlined. - ' 
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' Dr. Allen; In the gastrointestinal series there is 
mention of a small amount of fluid in the left 
costophrenic angle. Can you point that out? 

Dr. Schulz: That probably was a fluoroscopic 
observation; it cannot be seen on these films with 
any degree of certainty. 

Dr. Allen: We assume that, at the time of this 
woman’s first admission, a diagnosis was made re- 
garding the pelvic tumor — that is, some note must 
lia\e been made about it because it was recorded 
in the physical examination. It is not stated, how- 
ler, whether she had been given a house appoint- 
ment to have something done about it. I assume 
that she had been told that it would be a good idea 
to come back at least for examination and possibly 
to have this tumor removed. Obviously it was not 
considered to be malignant; otherwise she would 
have been followed and probably brought back to 
the hospital earlier. 

W e come down then to the present illness, which 
started with a fall, not from a great height to be sure, 
but far enough to cause considerable damage. The 
fact that she had pain in the left upper quadrant 
and pain on pressure over the lower ribs is consistent 
with the red cells found in the urine; in other words, 
*he probably had a contusion of the kidney. The 
i ] J trav enous pyelogram rules out a serious injury to 
the kidney, because if the kidney itself had been 
ractured, there would have been some extravasated 
i ye around the kidney when the pyelogram was 
jnade. The fact that she showed a considerable num- 
> er of blood cells in the urine for three or four days 
j 3 ter in i ur y is, I believe, sufficient evidence to 
i P rove that she did have a contusion of the left kid- 
» f° r me to connect the contusion 

f J 1 the kidney and the pelvic tumor, and I am going 
^ ssun J e that the two lesions had nothing to do 
1 h each other, that the accident did not produce a 
r * a ^ r ? m standpoint of the tumor, and 
*t the pelvic tumor was an incidental finding and 
as not a factor in the acute illness, 
i ah W ° l^ teres ti n S observations make one speculate 
. re £i° n the injury. One is the white- 
p c ° unt of 24,000. I assume that that was re- 
[ i. c an . d confirmed. A contusion of the kidney 
will 3 white - ce » count of that height, nor 

i to th many ot her acute injuries, except injury 
1 lniu C j Cen ’ ^ a P a tient has had an abdominal 
I is has a white-cell count above 20,000- — it 

Picio C<1U f ntI ^ . a k° ve 30,000 — one must be sus- 
pscV US °* an to the spleen. We do occasionally 

I other ^ a high white-cell count associated with 
I acu . te c °nditions of the abdomen, particularly 
* toy a etlC ^h^tnbosis and pancreatitis. The other 
i dicitic ^ j t,ent arf i v ed here with typical appen- 
That a confirmed -white-cell count of 27,000. 
is* unusual. But the high white-cell count 

tp| Ccn rs following an injury'- in the region of the 
^ahes one suspicious that, in addition to the 


contusion of the kidney, there might have been 
injury to the spleen. 

There is another lead in the story that makes me 
think of the spleen. Obviously the residents who 
studied this patient thought of the possibility of 
intra-abdominal bleeding, because they tried twice 
to aspirate blood from the abdominal cavity, but 
both these attempts were unsuccessful and they 
quite rightly assumed that there was no intra- 
abdominal bleeding. 

It is obvious from the record that, because of the 
high leukocyte count and the tenderness in the 
splenic region, they were suspicious that there 
might have been an injury to the spleen. Their 
suspicions were allayed, however, inasmuch as the 
patient got over her symptoms promptly and her 
white-cell count became lower. 

It is quite possible, though, to have a fractured 
spleen that gives this picture at entry, the spleen 
having become tamponaded by omentum, so that 
there is a period of complete freedom of symptoms. 
We all know of a good many cases in which a frac- 
ture of the spleen temporarily stopped bleeding. 
A man injured on a football field, for instance, im- 
proves to such an extent that he is allowed to play 
a week later, only to have a burst of bleeding, at 
which time the correct diagnosis is usually made. 
A great many cases of delayed bleeding of the spleen 
have been recorded, particularly those by Mc- 
Indoe*; and in one case a secondary hemorrhage 
occurred as late as twenty-eight days after the 
original injury. The other day in the ward I saw 
a boy of about twelve who had fallen on a picket 
fence on his left side five or six days prior to entry. 
At operation he had a well-tamponaded spleen, 
which was successfully removed. The spleen be- ' 
haves differently from the other abdominal organs 
in that respect. Once hemorrhage has ceased from 
the liver, one can be reasonably sure that a second- 
ary burst will not occur; but even though hemor- 
rhage from the spleen has temporarily stopped, it 
is wiser to remove the spleen. 

They do not tell us what operation was performed. 

I assume, however, that they did not explore this 
woman for the spleen. They probably assumed that 
all the trouble in the left upper quadrant was due 
to the contusion of the kidney. If the operation 
was done for the pelvic tumor and if they found 
no blood in the peritoneal cavity, they probably 
removed the pelvic tumor; but if they found blood, 
in spite of the two negative taps, they very likely 
investigated the spleen. If they found blood in 
the peritoneal cavity, I hazard the guess that they 
found the spleen fractured and tamponaded. 

The diagnosis as I see it is a pelvic tumor of some 
sort. The patient was fifty-seven, which is between 
the age of fibroids, which occur most frequently in 

♦Mclodoe, A. II. Delayed haemorrhage following traumatic rupture 
ef iplcen. Brit. J. Sure . 2$ 249-268, 19J2. 
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the fourth decade of life, and that of ovarian cysts, 
which occur either early or late in life. I assume that 
the chance that this was a fibroid is better than that 
it was an ovarian cyst. In the acute condition she 
had a contusion of the left kidney with hemorrhage, 
and I raise the question of the possibility of a 
fractured spleen as well. 

Clinical Diagnosis 

Fibroid uterus or ovarian cyst? 

Intra-abdominal trauma? 

Dr. Allen’s Diagnoses 

Contusion of left kidney. 

Fibroid tumor of uterus. 

Fracture of spleen? 

Anatomical Diagnoses 

Ruptured spleen. 

Uterine leiomyomas. 

Pathological Discussion 

Dr. Benjamin Castleman: Dr. Allen predicted 
exactly how the men on the service reacted. They 
did operate with the purpose of removing the pelvic 
tumor. As soon as they got down to the peritoneal 
cavity, before opening it, they could see large bluish 
masses through the peritoneal coat, so they realized 
that they would find blood in the abdominal cavity 
and forgot about the pelvic mass. On opening the 
abdominal cavity they found about 500 cc. of 
clotted blood, and in removing some of that they 
discovered that the source of the bleeding was the 
spleen, which had been covered with omentum and 


tamponaded, just as Dr. Allen prophesied. After 
the spleen and all the blood had been removed 
exploration of the pelvis showed that the mass was 
composed of two large pedunculated fibroids, which 
it was decided not to remove at that time. 

The spleen contained two jagged tears — one 
about 7 cm. in length, extending in for about 1 cm., 
and the other about 4 or 5 cm. in length, extending 
into a large cavity filled with blood. On cutting the 
spleen another large hemorrhagic extravasation 
was noted, without apparent connection with an 
external rupture. 

Do you think, Dr. Allen, that during the fall the 
pressure of the fibroids might have helped injure 
the spleen? I suppose it would have been more 
likely if the fibroids had been calcified. 

Dr. Allen: I had not thought of that. I had as- 
sumed that the tumor was not large enough to play 
a role. Possibly such was the case. It does not take 
much more of a blow than this woman had to frac- 
ture the spleen. If she landed just right, the fall 
could have done it without any help from the 
fibroids. 

I was much intrigued by the statement in the 
history about the fluid in the costophrenic angle 
that the radiologist saw in the fluoroscopic examina- 
tion; it apparently does not show on the films. If 
that was true, it is good evidence that there was 
hemorrhage from something in that region, and 
the usual source would be the spleen. 

Dr. Schulz: The reason that we do not see evi- 
dence of fluid on the films is, I believe, that the 
patient was prone or supine when the films were 
taken and in the upright position when fluoroscoped. 


\ 
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^CONDITIONING PROGRAM 

^ HE battle of Waterloo, history tells us, was won 
' ** placing fields of Eton, so much did the courage 
a< l discipline of his young officers contribute to the 
, 0ra fe of Wellington’s army. In a different sense, 
^ of the future victories of our present war may 
Vt been n on already on the football field of Har- 
rd r for it i s his practical experience in the recon- 
^ ‘°oing 0 f athletes that has placed Colonel 
"SRstus Thorndike, of Boston, formerly surgeon to 
'^ J Uard football team and more recently com- 
^ !nd ">e officer of the 105th General Hospital, as 
h, tCt ° r ^ econ ^itio n ing Division, created 

' ‘ "" ir b>" the Surgeon General. 


A program for this reconditioning of disabled 
soldiers, according to an editorial in the April 1 issue 
of the Journal oj the American Medical Association, 
was given impetus in a two-day conference recently 
held at the Schick General Hospital, Clinton, Iowa, 
at which time the results of such a program, carried 
out for several months past, were demonstrated by 
the commandant, Colonel Dean F. Winn, and his 
staff 

Training for men to be returned to military duty 
or to be restored as quickly as possible to useful 
civilian occupations includes “physical recondition- 
ing, educational reconditioning and emotional recon- 
ditioning ” Physical exercises of the convalescent 
wounded are begun at the earliest possible time, 
and are based on a graduated system of calisthenics, 
drills, games and military training. At the same 
time, carefully planned programs for educational 
and emotional reconditioning are carried out by 
other well-trained personnel. In a nation whose able 
young manhood has almost entirely gone into the 
armed services, that irreplaceable segment of the 
population must be husbanded and guarded as the 
rery strength of the country. 

In an earlier stage of our supreme military effort, 
when we first began to gather our armies together 
and the lists of the rejected grew, emphasis was 
placed first on rehabilitation of the unfit, and then 
on prehabilitation — the correction of defects 
before examination, in order to minimize the num- 
ber of rejections. This conservation of our effective 
manpower must continue, but as our forces gain 
battle experience, the inevitable shift must take 
place in favor of the salvaging of those whom 
battle has disabled. 

More than ever before, great numbers of the dis- 
abled will be returned to full duty, others with 
invaluable battle experience will be made available 
for limited sen ice and the majority of the remainder, 
it can be confidently expected, will find their places 
in useful civilian occupations. 


CUTANEOUS SULFONAMIDE 
HYPERSENSITIZATION 

The indiscriminate employment of local applica- 
tions of sulfonamide preparations on cutaneous 
manifestations is creating a menace of consid 

,"** > *V 
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proportions. Not only have many cases of contact 
dermatitis with extensive exacerbations of the 
original process been produced by such applica- 
tions, but serious generalized reactions have been 
provoked. These preparations are being used 
widely, both by physicians and by laymen, for erup- 
tions without regard to whether or not they are of 
bacterial origin, and the number of cases with an 
unfavorable reaction is increasing. 

Although the figures thus far presented indicate 
that evidences of hypersensitivity develop in only 
5 per cent of those in whom such local applications 
have been employed, 1 in the aggregate a great 
amount of disability, sometimes protracted, is being 
produced by the complications of sulfonamide 
therapy. Reports presented in the literature 2 - 4 in- 
dicate that hypersensitization to these drugs may 
be general as well as cutaneous and may be occa- 
sioned in some cases by previous oral administration, 
and in others by the local application of sulfonamide 
preparations to the skin. After this sensitization 
is once produced, a recurrence of the cutaneous 
or of the general disturbance may be precipitated 
either by oral administration or by local applica- 
tion to the skin, and it is well recognized that this 
hypersensitivity may be permanent. Thus the local 
use of sulfonamide preparations introduces a definite 
hazard to the later administration of sulfonamide 
preparations internally, perhaps for pneumonia, 
peritonitis or other serious infection. 

Although the original cutaneous disturbance may 
be exaggerated by the use of a sulfonamide, it is 
often not recognized that the drug is the causal 
factor in such a flare-up, with the result that it is 
continued and the convalescence considerably pro- 
longed. Furthermore, some of these patients may 
become sensitized to other therapeutic agents, to 
occupational factors or perhaps to bacteria or bac- 
, terial products, as well as to the sulfonamides. Some 
cases are reported to be accentuated by exposure 
to actinic rays, and even after the skin has become 
normal, subsequent exposure to sun may reactivate 
the cutaneous disturbance. Activation may even 
occur following fractional doses of roentgen rays. 

These cases of hypersensitization have become so 
numerous and the possible consequences so dis- 



turbing that the Section on Dermatology and ; 
Syphilology of the Medical Society of the State of 
New York at its last meeting passed resolutions - 
“strongly disapproving the indiscriminate use of 
sulfonamide drugs in relatively harmless diseases 
of the skin which can be satisfactorily treated by j 
equally efficient drugs” and “condemning the use i 
of prepared dressings containing sulfonamide drugs 
which are sold promiscuously.” Shortly after these 
resolutions, the New York State Journal of Medicine i 
commented editorially on the matter, 6 emphasizing . 
the necessity of preventing or reducing to a mini- ! 
mum such reactions of the sulfonamides. - 

Cole 6 has recently reviewed the subject; he ad- 
vises that “sulfonamides should not be administered 
locally for more than five days because of the danger - 
of sensitizing the individual and perhaps later pre- - 
eluding internal sulfonamide therapy where the . 
situation may involve a far graver disease.” 

Still more recently, Tate and Klorfajn 7 cite the ' 
British experience with sulfonamide hypersensitiza- 
tion. These authors indicate that dermatitis is 
apt to appear within fourteen days after beginning . 
the application of sulfonamide preparations, that 
the person so sensitized has a group sensitivity to 
the various sulfonamide drugs, that there is an 
apparent allergy to sunlight following such a derma- , 
titis and that desensitization can be achieved. In 
one case in which desensitization was attempted, l 
the extreme hypersensitivity is shown by the fact , 
that “when the [oral] dose was increased to 1/2S0 j 
grain daily the eruption began to break out afresh. 

In another previously reported case the oral ad- 
ministration of 1/8 grain was followed in six hours ■ 
by an eruption similar to the earlier rash. They , 
advise that topical sulfonamide therapy “should * 
be reserved strictly for cases where withholding - 
it might endanger life or lead to deformity.” Edi- 
torial comment in the same issue of the Lancet sup- ; 
ports earlier conclusions that these drugs should J 
not be used for eczematous subjects, should not be . 
applied to any condition for longer than a week, and , 
should be much restricted in use. 

Thus, growing experience with the local use of ^ 
sulfonamide preparations demonstrates that these 
agents should be used as topical applications only 
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on the advice of a phjstcian, tv ho should prescribe 
them with great care and for a short period 
Furthermore, the risks of indiscriminate use should 
be mdel) publicized 
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MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

*nJ ames A Barrett, MD , of New Bedford, 


i iZi T. > V TTJaroes * Barrett, M u 
i ^ was 10 his fifty ninth j 

I r.uf. a ^ r ^ trcccued h's degree from tk 


PnuLr®' V l,ccei ' ea ft,s degree from the Maryland Medical 
i f j lmo . r ^ in W10 He was a member of the Magsa- 
[V. vL A r> jr a ?°, c l et >'* the American Medical Association, 
Roentgen Ray°So ^[ cc * ,ca * Society and the New England 

lUl * ,l * 0ff * a son and a daughter surviv e 
> 

1 G Bulfinch M D , of Brookline, 

' Dr l4 v Hc wa « >" his ninety sixth year 
I Sthoo} u mj re fe»ved his degree from Harvard Medical 
h Vd rale.* " e was a member of the Massachusetts 
! A joh £ y ant ^ l ^ c American Medical Association 
V sutvu e, * tnrCe ^ ran( ^ c hildren and one great grandehild 


J°hn J Cochran, MD, of Natick, died 

Dr Co c L? Smh,,fort 5" c, e hth > rear 

Scnoo! in jot? r £ c,vcd his degree from Hanard Medical 
^ strict Med i i e C Was a councilor for the Middlesex South 
11 the M e wf ^ oc,ct y a od a member of the courtesy staffs ^ 
1‘oihtt of A Framingham hospitals He was a * 

Itnenejn j Massachusetts Medical Society and the 
li , widow , a ' Association 

• two sons and tv o brothers surv is e 


^hfth 10 M J Curtin MD, of Waltham, died 
Dr Cintui * a * ,n h ,s sixty first year 
*W in iOf)o rfC 5i ved his degree from Hanard Medical 
M d c,l Societ " c was a mem her of the Massachusetts 
Hu xidn » . a ^ d t h e American Medical Association 
* *utvives 

^brujry Gaetano baillace, M D , of Brookline died 

\ Fi iliac#' was m his seventy second y ear 

"p'ei \t.j,.,,*5 c 1 c, ved his degree from the University of 
"H hy School, Italy , ln 1903 In 1920 he was deco 
l ** Tlc C'*nm n <.T , n S overn ment for outstanding professional 
i otiabey of^ l ta » ans ,n Boston and New T ngland He was 
, M as s a chusetts Medical Society and the 

1 Association 


• two daughters and two sons sumve 


‘fe*- 


' Norman W Gillespie, M D , of Dorchester, 
f r* - Was m his fifty sixth year 

4 ^ \«? e received his degree from Harvard Medical 

* T Hoip, t _| r*utj Ser ' ed at l h e Beverly Hospital Boston 
. n udren’s Hospital, Boston Lying in Hospital 

n-ttj \f.i , Hospital lie was a member of the Massa 
lca l Society and the American Mcdtcnl \sso* 

3 Hidow j , 

no two daughters survive 


JOHNSON - Herbert S Johnson MD, of Stoneham, 
died April 29 He was in his eighty ninth year 

Dr Johnson received his degree from Hanard Medical 
School in 1SS3 Trom 1897 to 1918 he practiced medicine in 
Malden, during which period he was a school physician and 
on the staff of the Malden Hospital In 1918, he gate up 
private practice to join the staff of L 1 Patch Company, 
manufacturers of pharmaceutical supplies He retired in 
1932 He was a former member of the Massachusetts Medical 
Society 

A daughter and two sons sumve 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

DISTRIBUTION STATIONS FOR ANTI- 
PNEUMOCOCCUS AND ANTIMENINGO- 
COCCUS SERUMS 

Because of continued reductions in the demand 
for antipneumococcus and antimcnmgococcus se- 
rums, and the necessity of eliminating nonessential 
processing and distribution services for the duration 
of the war, the number of distributing stations for 
the above products has been reduced The follow- 
ing three classes of stations will be maintained 
hereafter 

1 Stations regularly supplied with antimenmgo- 
coccus serum and with antipneumococcus serum 
of the types indicated 


City 

Station 

Serum 

Bottoa 

Bacteriological Lab , 

State House 

Antipneumocoeeut serum 
(Types 1 33) 

Antimeningococcus scru m 

Worceater 

Worcester City Hoapital 
Board of Health 

Antipneumococcus serum 
(Types 1 2 4 5, 7, 8, 9 
14 and lk) 

Antimeningococcus serum 

Hol> oke 

Providence Hoapital 

Antipneumocoeeut serum 
(Types 1 2 4 5, 7 8 9 
14 and 18) 

Antiraeningococcuaierum 

Haverhill 

Hale Hotpita! 

Antipneumocoeeut serum 
(Typea 1 2, S 7 and 8) 
Antimeningococcus serum 

New Bedford 

St Luke a Hospital 

Antipneumococcus serum 
(Types 1 2 5 7 and 8) 
Antimeningococcus serum 

Pittafield 

House of Mercy Hoapital 
Sampaon Memorial Hospital 

Antipneumococcus serum 
(Types 1 2 5 7 and 8) 

Antimeningococcus serum 


2 Stations supplied with emergency stocks of 
antimcnmgococcus serum and of antipneumococcus 
serum (Type 1), when adequate amounts of these 
serums are atailable 


Ci nr 
Ayer 
Brockton 
Gardner 
Greenfield 
Hyanma 
Nantucket 


Station 

Community Memorial Hospital 
Brockton Hoapital 
Henry lleywood Memorial H»*p 
Frankl n County Hospital 
Cape Cod Hoapital 
Nantucket Cottage Hotpita! 


3 Stations supplied with antimeningococcus 
serum in certain communities not listed abo\e, 
where the demand for antimcnmgococcus serum Ins 
been relatively frequent The appropriate stations 
will be provided with this scrum for emergency stock 
so long as sufficient serum is available and the 
demand -Ain the communitj . ^ 
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WAR ACTIVITIES 

INDUSTRIAL HYGIENE 

Industrial Eye-Hygiene Program 

The Industrial Hygiene Division of the United States 
Public Health Service, in co-operation with the offices of the 
National Society for the Prevention of Blindness, — the 
Joint Committee on Industrial Ophthalmology. and Oto- 
laryngology, — has been developing and carrying out a 
program in eyesight protection in industry. Assistant Sur- 
geon Joseph Lo Presti was detailed to the National Society 
for the Prevention of Blindness in New York City in July, 
1943, for this purpose. 

In the past, work in this field for the most part has been 
directed along eye protection and safety lines. The equally 
important aspect of this broad field, visual job analysis, 
has not received the study or emphasis that it warrants. 
By job analysis is meant the correlation of visual skills or 
abilities of employees, with job performances based on 
various criteria, such as speed of learning rate of work, 
accuracy of work, amount of spoilage, absenteeism and 
accident proneness or frequency. In addition, no serious 
attempts have been made in the past to establish minimum 
visual requirements for different types of occupation. For 
these reasons the scope of the industrial eye-hygiene program 
was made broad enough to encompass and emphasize these 
aspects — in fact, to include all important aspects of vision 
in industry. 

Because of the acute shortage of ophthalmologists and 
allied professional groups engaged in eye care and eye serv- 
ice, other methods of visual examination had to be adopted 
to reach a sizable number of the industrial population. 
Three so-called “screening devices” were found to be al- 
ready available, one of which is still in the experimental 
stage of its development. In order to evaluate the reli- 
ability of one of these devices, namely, the Ortho-Rater, 
a study was conducted at Stevens Institute, Hoboken, New 
Jersey. A group of 336 first-term students enrolled in the' 
drafting course were tested by means of a simplified clinical 
procedure and by the Ortho-Rater. From five to six minutes 
per subject was taken for the examination. Data from 
this study are now in the last stages of analysis and it may 
be tentatively concluded that this screening device can 
be practically employed in industry to study visual skills. 
A visit was also made to the Visual Institute at Purdue 
University, Lafayette, Indiana, where the Ortho-Rater 
was developed. Methods of obtaining vision data and 
correlating them with job performance were studied with 
a view to adopting some of them in field work. 

A comprehensive industrial visual survey is now being 
carried out in Connecticut, operating through the Bureau 
of Industrial Hygiene, Connecticut State Department of 
Health. The objectives of this project are: to obtain a 
cross section of industrial vision practices in a typical, con- 
centrated industrial region engaged largely in war work; 
to compare various methods of examination, particularly 
screening tests, for vision; to derive recommendations for 
methods of appraising and improving existing visual 
conditions of employees and to select plants that may serve 
as a pattern to be followed throughout the country. Six 
plants have been thoroughly studied to date in the Hart- 
ford region, the work being conducted through the medical 
department of each plant. Whenever practical, employees 
were tested by various screen procedures, including the 
Ortho-Rater and the Vector-graph; and, on one occasion, 
with the Telebinocular, data on visual acuity (distance and 
near) muscle balance, vertical and lateral (distance and 
near) color vision, depth perception (stereopsis) were ob- 
- tained. In addition, the Industrial Eyesight Protection 
Appraisal Form (Publication No. 402B — National Society 
for the Prevention of Blindness) was filled out for each plant 
covered, after consultation with the person responsible for 
the eye program in the plant. Items checked on this form 
include: 

Employee Data: General medical supervision ^ and special provisions 
made for eye services; safety items; first-aid facilities; other special eye 
services, such as screening, periodic recheck and examination for par- 
ticular exposures; and provision for supplying eye appliances. 

Plant Job Data : Illumination, eye hazards and provision for eye safety 
and protection. 

This appraisal form will be sent to at least 30,000 industries by the War 
Production Board. In line with this surve/, and anticipating that in- 
dustry will seek ophthalmologists to assist in correcting conditions that 


may be found, the National Society for the Prevention of Blindness, with 
the co-operation of the chairman of the Joint Committee on Ophthal- 
mology of the American Medical Association, h planning a seminar on 
industrial ophthalmology to be held in New York City at an early date. 
It is hoped that this will bring forcibly to the attention of the manage- 
ment of industries the need for an adequate eye conservation program. — 
Reprinted from Industrial Hygiene News Letter (March, 1944). 


CORRESPONDENCE 

MIDDLESEX UNIVERSITY SCHOOL 
OF MEDICINE 

To the Editor : Dr. Stephen Rushmore in a letter pub- 
lished in the March 2, 1944, issue of the Journal, states that 
“the background of the discussion” with the Council on 
Medical Education and Hospitals of the American Medical 
Association regarding the status of Middlesex University 
School of Medicine is characterized in the following quo- 
tation: “ ‘The Council did not feel justified in offering any 
approval or even encouragement in connection with your 
efforts.’ ” Removed from the context of frequent discussions 
held by the Council with Dr. Rushmore, this sentence gives 
an entirely erroneous impression of the attitude of the 
Council. 

The implication of this reference and the remainder. of 
Dr. Rushmore’s letter is that the Council is concerned with 
factors other than the quality of instruction in considering 
a school for inclusion on thejist of approved medical schools, 
and that the Council desires to avoid additions to this list 
partly by refusing aid and encouragement to new schools. 

Aid and encouragement have repeatedly been given to 
developing medical schools by the Council. Within the past 
year the medical school of the Southwestern Medical Founda- 
tion and the Bowman Gray School of Medicine have been 
approved as four-year schools. The University of Utah has 
expanded into a four-year medical school and partly through 
the help of the Council gives every promise of developing 
an excellent, program. There has been extended corre- 
spondence with state authorities and conferences in Alabama 
with regard to their new four-year school. Correspondence 
and conferences are also being held with at least three other 
groups in which encouragement, advice and aid have been 
given by the Council. 

It is notable that in each of these instances the school seems 
to have well-conceived plans and reasonably adequate finan- 
cial and other resources and shows promise of meeting at least 
the minimum standards of medical education. 

It is the Council’s responsibility and privilege to give aid, 
advice and encouragement to such situations. It is clearly 
also the Council’s responsibility not to encourage ill con- 
ceived or inadequately supported ventures into medical 
education. The Council has had to assume this responsibility 
on more than one occasion in the past and will continue to 
do so in the future when necessary. 

Victor Johnson, M.D., Secretary 
Council on Medical Education and Hospitals 
535 North Dearborn Street 
Chicago 10 


OLD NAVAL MEDICAL COMMISSIONS 

To the Editor: The National Naval Medical. Center, of 
Bethesda, Maryland, is endeavoring to collect for its archives 
a complete set of commissions issued to Naval medical 
officers and signed by past presidents of the United States. 

There is a small nidus now at the Center, and it is hoped . 
be able to build this up to completion. Through the Navy 
Department Library and the National Archives a. few more 
have been located. I am asking you to insert this letter ! 
the Journal with the idea that various libraries or.individua s 
may have in their possession such old commissions an 
would be willing to turn them over to the Center. If such ar 
found and the owners are so generous, there could be no mor 
fitting enshrinement of them than their use for this purpose. 

Robert C. RansdeU 
Commander, (MC) US. 

Division of Publicatio 


Bureau of Medicine and Surgery 
Navy Department 
Washington 25, D. C. 

( Notices on page xvii) 
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THE SURGICAL TREATMENT OF ESOPHAGEAL ATRESIA AND TRACHEOESOPHAGEAL 

FISTULAS* 

William E. Ladd, M.D.f 

BOSTON 


A TRESIA of the esophagus with or without 
tracheoesophageal fistula has been a ba filing 
problem for the surgeon. If there is any surgeon 
who has attempted to save the lives of patients 
suffering from these malformations who has not had 
many disappointments and numerous trials and 


In 1931 Rosenthal 4 reported 255 cases, in 1933 
O’Hare 5 reported 281 cases, and by 1941 Ashley 6 
was able to collect 314 cases. From the records of 
the Children’s Hospital in Boston can be added 
72 cases, which brings the total close to 400. These 
figures make it apparent that atresia of the esoph- 



Iicure 1 . Diagram Showing the Arrangement of the Trachea and Esophagus in the Famous Types of 
Esophageal Atresia and Tracheoesophageal Fistula. 

The letters refer to the following structures A — trachea! B — bifurcation of trachea; C — upper seg- 
ment of esophagus; and D ■ — lower segment of esophagus. 


tribulations, I have not heard of him. Until very 
*■} years this condition was considered incom- 
patible with life. Obstetrician and pediatnciar 
J e c °rtimonly advised that it was not worth 
j 1 ^ 10 attempt any remedial procedure. In the 
t Jew years, however, a few successes or partial 
ccesscs have been reported from various parts of 
a , C C(n *ntry, and a correct point of view has been 
. °pted: namely, that surgical intervention should 
j* attempted. We have had a comparatively large 
PiS n,Cn w l ^ ese cases at the Children’s Hos- 
ou 10 , ston > an d it may be of interest to relate 
, 1 / ex P ef iences in the surgical management of 

’ th «e anomalies. 

tion ^ J. ^ ac ^ nz * el attributed the first descrip- 

l82l°M thi . S , Condition to Hurston (1670), and in 
919 TjJ art ' n * published the first case report. In 
lass* reported 136 cases from the literature. 

•Jj'fCery.kfi Service, Children’* Hospital, and the Department 
RVchWH » d 4 Med,c * 1 Scho °i 

E *<!«ny Lecture, pretented before the Cincinnati 

^'UttTp i ’ 3**"* r r 1944. 

** of Suf .,,,1 i’rofeuor of Child Surgery, Harvard Medical School; 
* U 1 Ser ‘««. Children's Hospital. . 5 - . , 


agus is a much more frequent anomaly than it 
has usually been considered to be. 

There are to be found in the litefature various 
classifications of congenital anomalies of the esoph- 
agus. For the purposes of the* present discussion, 
only those will be considered that have been seen 
in this series from the Children's Hospital. These 
cases may be divided into five types, as illustrated 
in Figure 1. Each type has minor variations. In 
Type I, the upper portion of the esophagus ends in 
a blind pouch in the region of the body of the first 
or second dorsal vertebra, and the lower segment of 
the esophagus begins again in a blind pouch at the 
level of the fourth or fifth dorsal vertebra. In Type 
II, the upper segment of the esophagus ends in a 
fistulous tract entering the trachea just above its 
bifurcation, whereas the lower segment is much the 
same as in Type I. In Type III, the upper segment 
ends blindly as in Type I, whereas the lower seg- 
ment is connected to the trachea just above its 
bifurcation by a fistulous tract. This type and 
Type IV are by far the commonest in the reports- 
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of the literature as well as in our own experience. 
Type IV is similar to Type III except that the 
fistulous tract of the lower segment enters the 
trachea at its carina instead of just above its bifur- 
cation. In Type V, both the upper and lower seg- 
ments communicate with the trachea, as shown in 
the diagram. These types may be quite accurately 
diagnosed and are important to consider when one 
is deciding on his plan of treatment. For any -form 
of treatment to be successful, it is of paramount 
importance to make the diagnosis as early as possible 
and to have the infant transferred to a hospital 
equipped to care for this kind of patient. This 


without tympany, according to the variety of the 
malformation. 

Obviously, in Types I and II there is no pos- 
sibility for air to enter the stomach and intestines, 
so that one finds the abdomen sunken and without 
tympany. In Types III, IV and V, however, every 
time the infant breathes he forces air into the 
stomach and intestines. In these types, therefore, 
the abdomen is moderately distended and extremely 
tympanitic and sometimes contains large amounts 
of air if the tracheoesophageal fistula of the lower 
end of the esophagus is a large one. 

With these symptoms and findings, the next step 



Figure 2. Atresia of the Esophagus, Type I. 

These roentgenograms were taken preoperatively. Note the complete absence of air in the stomach and intestine. 


early diagnosis and allocation of the patient is 
usually the responsibility of the obstetrician or 
pediatrician. 

The diagnosis may be suspected when the new- 
born infant has an excess of saliva in the mouth and 
perhaps an associated cyanosis. The next suggestive 
symptom to present itself is immediate vomiting 
after the first and any succeeding feeding. If the 
infant is not put to the bieast or is not offered the 
bottle, he may appear quite normal after the excess 
saliva has been suctioned from the pharynx. Exam- 
ination of the chest, however, usually 7 discloses moist 
rales caused by aspiration of saliva or fluid given. 
These rales are apt to be most marked at the right 
apex, possibly for the reason that in the dorsal posi- 
tion aspirated fluid enters the right main bronchus 
and then the bronchus to the right upper lobe more 
easily than any othenpart of the lungs. Abdominal 
examination shows the abdomen to be either dis- 
tended with air and tympanitic or completely flat 


in the investigation is to insert a small ru e 
catheter in the esophagus. If this meets obstructio 
at 10 to 12 cm. from the lip margin, the diagnosis ^ 
esophageal atresia is practically confirmed, 
well, however, to check this finding by a 
genologic examination to make sure that the ca ie ^ 
has not curled up in the pharynx or esophagus- ^ 
administration of barium is undesirable regar es ^ 
the type of malformation. If the case is of ^ , 
or V with a fistula between the upper segmen 
the trachea, the administered barium goes 
into the lung and causes an aspiration P^ m on |y 
or an increase in the already existing one. e q 
reason for which a contrast medium is aestra 
determine the presence or absence of a tra ^ 
fistula in the upper segment of the esophagus. ^ 
gather these data, a small amount of lipio o s 
be used during a fluoroscopic inspection. ^ 

amount is used and it is not watched with t e ^ 
the fluoroscope, some of it may: spill over t e > 
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to speak, be aspirated and confuse the picture \ 
roentgenologic examination of the abdomen is also 
of advantage in differentiating the varieties of 
the malformation If this examination shows no 
air in the abdominal viscera, one must be dealing 
with Tjpe I or II, if, on the other hand, the ex 



5 Iicure 3 Atresia of the Esophagus, Type III 
Note the catheter in the blind end of the upper srgptrrl the 
P’ltamoma at the right apex and the barium (unutjely gnrn) 
nattered through the lung There is marked distention of th 
"nach and intestine 

nination shows the stomach and intestines filled 
•th air, one can rest assured that one is dealing 
•th T)pe III, IV or V The careful records kept 
) Dr Sidnet Tarber in the Pathology Department 
ave made it possible to collect data that are not 
°f interest but of value in helping to formulate 
plan of treatment 

J rom post-mortem findings it is apparent that 
Rese anomalies of the esophagus are frequentl) 
Related with anomalies of other parts of the bod>, 
* demonstrated by Table 1, which shows the type 

Table I Anomalies Associated tilth Atresia of the 
Esophagus 


T«t 

* ® r J *teno»u ol the small intestine 


No or 
Cases 
3 
8 
3 
7 
3 

10 

6 

S 

18 


number of other malformations th3t occurred 
dii US ^ eries It should be noted from a glance at 
lls tabic that many of these anomalies are of a 


serious nature and that some are e\en incompatible 
with life without relief b> major surgical procedures 


Table 2 Site of Fistula it: Cases of Types III and II 


S te or Fistula 

No or Cases 

At Carina 

16 

0 0-0 5 cm 

9 


3 

11 1 > cm 

4 

1 6-2 0 cm 

2 

Over Hem 

1 


It can also be stated, however, that there were 23 
cases in this senes with no accompanj ing mal- 
formations 

There is a considerable \ iriation of the location 
o f the fistulous opening into the trachea, as seen 
in Table 2 w hich lists the cases of T> pes III and IV 


Table j Distance be'areen Esophageal Segments 


Distance 

No or Cases 

* Ends overlapping 

1 

0 0 to OS cm 






•» 6 to 3 0 cm 


3 1 to 3 S cm 


80 cm 



Table 3 shows the -variation of the distance be- 
tween the two segments of the esophagus as noted 
m the post-mortem findings This variation bc- 



r igure 4 Atresia of the Esophagus, Type 1 1 
Hole the catheter in the blind end of the upper esophageal pouch, 
the pneumonia on the right and the n arked distention of the 
stomach and intestine * 

comes an important factor when one is considering 
the selection of the tv pe of operation best suited for 
a given case 
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These variations are not so important, however, 
as the two fundamental causes of death, which are 
pneumonia and starvation. Of these two, pneumonia 
is the more difficult to combat. Any operation that 
fails to prevent aspiration of saliva or fluid given 
either by mouth or by stomach is usually doomed 
to failure. 

There have been numerous plans of surgical ap- 
proach to this problem, some of which come close 
to meeting the requirements for combating these 
two main causes of death. The operation devised 
by Gage and Ochsner, 7 which consists of tying off 
the cardia and doing a gastrostomy and marsupial- 
ization of the upper segment of the esophagus, has 
much to recommend it. It prevents the constant 
aspiration of secretion from the upper segment and 
allows feeding by gastrostomy without danger of 
reflux into the lungs through the tracheoesophageal 
fistula. Carter’s 8 objections to the operation are 
that it leaves a long esophageal pouch connected 
to the trachea and that the esophagostomy opening 
is too far removed from the gastrostomy. The first 
objection appears to be valid, since this pouch is 
certain to be a source of aspiration or infection at 
some later period. Our experience leads us not to 
concur with the second objection, since we have 
found that liquid and food pass through a long skin 
tube quite as readily as through a short one. We do, 
however, have another objection to the operation of 
Gage and Ochsner. This is that the ligature 
around the cardia may slough through and result 
in either leakage or recanalization of the esophagus. 
This catastrophe has indeed happened in 2 of our 
cases under a slightly different condition: namely, 
when the esophagus has been tied higher up in the 
mediastinum. To obviate leaving a long lower- 
segment pouch of the esophagus, Gamble 9 devised 
an operation that has the obvious drawback of a 
permanent tracheal fistula. He tied off the cardiac 
end of the stomach and brought the esophageal 
end of the stomach connecting with the esophagus 
out onto the abdominal wall. Leven 10 in 1936 ad- 
vocated an operation embodying much the same 
principles as did that of Gage and Ochsner but with 
a different technic. He later abandoned this plan, 
which he had used with 2 patients, both of whom 
died of pneumonia. 

Carter 9 devised an operation that consisted of 
bringing the lower end of the esophagus down 
through the diaphragm and leading it up onto the 
abdominal wall. This was done through an abdom- 
inal approach. We have the same reason for object- 
ing to Carter’s operation that he himself uses 
against the operation of Gage and Oschner: namely, 
the leaving of a long lower-segment pouch of the 
esophagus. It should also be noted that his patient 
died of pneumonia after eight to nine weeks of life. 
Regardless of his report that the pneumonia was 
an incidental development independent of the re- 
maining esophageal pouch, it is still impossible to 


believe that the presence of such a sac is desirable 
or without danger. 

The next operative procedure to be considered is 
that of a direct attack on the site of the malforma- 
tion through the back extrapleurally, tying off the 
tracheal esophageal fistula and marsupializing the 
ends of the lower and upper segments in the back. 
This plan was originally advocated by our former 
associate, Dr. Charles G. Mixter, and it was per- 
formed on several occasions by various members 
of the surgical staff of the Children’s Hospital. 
One patient who was operated on according to a 
modification of this plan by my associate, Dr. 
Thomas H. Lanman, 11 survived for forty-seven days 
but eventually succumbed to pneumonia, pleuritis, 
mediastinitis and septicemia. This operative plan 
has some advantages; it leaves no blind esophageal 
pouch, takes care of salivary secretions and pro- 
vides for feeding, and leaves open the possibility of 
a later end-to-end anastomosis. It has the dis- 
advantages that the esophagostomy is in a position 
in which it is hard to handle and that it is difficult 
to prevent the development of mediastinitis, which 
has ultimately been a factor in the death of every 
patient in whom we have employed it. We have 
abandoned its use. 

End-to-end anastomosis through an extrapleural 
approach in the back is without question the opera- 
tion of choice in all patients in whom the two ends 
of the esophagus are close together. It closes the 
tracheoesophageal fistula, takes care of the salivary 
secretions, provides for feeding and theoretically 
restores the esophagus nearer to normal than does 
any other plan. The technical difficulties are three: 
the discrepancy in size of the two esophageal seg- 
ments, the distance between the segments and the 
anatomic structure of the esophagus itself. The 
first two of these obstacles are variable according 
to the findings in each case. The third one is con- 
stant but should be surmountable provided that 
the other two factors present only minor difficulties. 
Until recently attempts by various members of the 
Children’s Hospital staff at direct end-to-end anas- 
tomosis in cases of tracheoesophageal atresia hate 
met with no success. Through a modification of our 
technic in suturing, the patients in 2 cases of direct 
anastomosis are doing well. The esophagus is 
reached by the same extrapleural approach t a 
we have been using for the last four or five years or 
tying off the tracheoesophageal fistula. An L-shape 
incision is made between the inner border ot 1L 
scapula and the spine on the right side ana run 
underneath the inferior angle of the scapula (Fig- 
By this incision the third, fourth and fifth ribs are 
exposed in the back. A section of the fourt i j 1 
is excised subperiosteally, and the third and 
ribs are cut to allow for retraction. The pl euia 1 
then stripped off the thoracic cage until the azygo* 
vein is seen. One next identifies the communicatin^ 
branch of the azygos vein, and it is tied an c 
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This acts, as a rule, as an excellent landmark for the 
esophagus. Both segments of the esophagus are 
then identified. The tracheoesophageal fistula of the 
loser segment is tied and cut. After the tracheo- 
esophageal fistula has been eliminated and the 
lower segment of the esophagus has been mobilized, 
the upper end of the esophagus is likewise identified 
and mobilized, care being taken not to injure the 



1 


placed between them to invert the edges. The anas- 
tomosis thus having been completed, the ends of the 
ribs that have been cut are approximated. The 
periosteum of the rib that has been excised, is like- 
wise sutured together, and the muscle layers of the 
back are reunited and the skin closed over a small 
drain that has been left in between the pleura and 
the thoracic cage. During the whole procedure the 




Figure 5. Operation for Direct Anastomosis of Esophagus . 

V KWo# bettieen the inner border of the scapula and the spine ; 2 shores the third , fourth and fifth ribs exposed xt«k 
°? ®/ the fourth rib excised subperiosteally; 3 shotis the pleura and lung retracted and the communicating branch of the azygos 
* .W lying over the esophagus; and 4 shotis the communicating branch of the azygos vein (b) cut, and the esophagus and tracheo 
P a geat fistula exposed and ready for tying and cutting. 


neumogastric nerve. Four stay sutures are placed pleura lias not been opened and there is no problem 
ear the end of each segment, as shown in Figure 6. of pneumothorax. This approach is preferable to 

•3ch of these sutures starts about 1.5 cm. from the that on the left side, which has been advocated by 

nt - of the segments of the esophagus. These four Haight and Towslcy,'* but whether one reaches the 
“hues are of great importance since they give a esophagus through the right 01 the left side at the 

On attachment to tissue, which is by nature a loose back is a matter of preference and is of no great 

njeture and allows ordinarv sutures to pull out importance. 

«'ly. _ The catheter, which 'has already been in- The patient is fed through the inlying catheter for 
/ tcd ln l| ic upper segment of the esophagus, is run a week or ten days, when a gastrostomy is performed 
"tough the lower segment into the stomach and and the esophageal catheter is removed. In the 2 
1 'litre. One next uses four or five interrupted surviving patients treated by this technic we have 
ores to approximate the mucous membrane of avoided the difficulties of a leak in the anastomosis, 
.end of the esophagus. The four stay sutures which was experienced by Haight in ins successful 
o bed, and four interrupted mattress sutures are case. Although this is the operation of choice in 
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selected patients in whom the two ends of the esopha- As previously stated, it was apparent m our ex- 
us are c i 0S e together, it is an extremely difficult perience that pneumonia was the usual factor that 
operation and is probably unsafe in patients in prevented survival. It was also presumed that 
whom the two ends of the esophagus are far apart, aspiration was the major cause of the pneumonia. 



Figure 6. Operation for Direct Anastomosis of Esophagus. ^ 

1 shows the placement of the stay sutures; 2 and 3 show the two ends of the esophagus brought together by the stay 
the'placement of the interrupled sutures to the mucous-membrane sutures; 4 shows the completion of the mucous- rn ern bran ^ 

and the stay sutures 'being tied; 5 shows the method of placing the mattress sutures for the sake of inversion after the o icr 
have been tied; and 6 shows the completed anastomosis with the inlying catheter running through it. 


For these cases we have adopted a different technic, 
which we have been following for a little more than 
four years, with 8 patients now living. 

It is interesting to note that Leven, 13 at almost the 
identical time, came to the same conclusion about 
methods of attacking this problem and adopted 
principles identical with ours with only minor varia- 
tions of technic. So far as I know, he has the oldest 
living patient with esophageal atresia and a tracheo- 
esophageal fistula, his patient being twenty-four 
hours older than our oldest living one. In a recent 
personal communication he states that he has 4 
additional patients living who have been operated 
on according to principles similar to those about to 
be described. \ 


It therefore seemed logical to adopt a surgica p 
that would have for its first objective the e ,n ^ f 
tion of the conditions favoring aspiration, i 
this had been accomplished, the next step " as 
provide for feeding, and the third step was t ic c 
struction of an anterior thoracic esophagus. 

In patients with Types III and IV in w ° m ran t 
ends of the esophagus are too far apart to s 

an attempt at direct anastomosis, the es0 P l1 
again is approached in the same manner as ^ 
described for a direct anastomosis and t ie ^ 
of the tracheoesophageal fistula is identi e • 
fistula is then tied and cut. In some e f r , ie anc j in 
only the tracheoesophageal fistula was tie , ^ 

2 cases the ties cut through the esop agu ) 
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esophagus was rccanaii/.ed and the fistula was re- 
established (Fig. 7). One of these patients died 
from drowning after a gastrostomy feeding. In 
the other case it was recognized by the symptoms 



icure 7, Post-Mortem Specimen Showing a Pecanahzed 
T , . ^ Esophagus . 

thai XL ' as originally around the esophagus is within its 


w a \ le P a t>ent was in the same condition. The 
.* 0Un was reopened, the fistulous tract was cut and 
ofh en> 5 k^ rC tied °^’ patient is in the process 
in g his anterior thoracic esophagus constructed. 
0 |jli ter *be tracheoesophageal fistula has been 
| Sc j Crate ^ by tying and cutting, the chest wound 
don ° Sed ,. as before. In a few days a gastrostomy is 
{ « . <ch allows feeding to be carried on success- 

*iJi JJ !t ? out ^ danger of the milk’s being regur- 
p at * . mto l b e lung. During this interval the 
c* } IS * cpt l n a m °derate Trendelenburg position 
Phcd ,er cont ' nu °us or intermittent suction is ap- 
*ahva ° 1 P^ ai T nx to prevent the aspiration of 

Th * | ' 

■ e 1 Hr< * stage of the operation consists of bring- 


the 


u Pper segment of the esophagus out in the 


neck. This is accomplished by making a small 
transverse incision 1.5 cm. above and parallel to the 
clavicle, the inner end of the incision starting at the 
midline and the incision being earned laterally 
to the left for a distance of 3.5 cm. With the 
head extended and rotated to the right, the trachea 
is displaced laterally and does not interfere with the 
identification or freeing of the esophagus. In some 
cases, to give more room, the lower end of the sterno- 
cleidomastoid muscle is cut. There is usually a 
fibrous band extending downward from the lower 
end of the upper segment of the esophagus into the 
mediastinum Thib must be cut in the mediastinum 
before the blind end can be delivered. After its de- 
livery it is opened, the musculatuie of the esopha- 
gus is stitched to the subcutaneous tissue and the 
mucous membrane is approximated to the skin. The 
esophagostomy allows for the free discharge of saliva 
over the neck and avoids the danger of aspiration 
pneumonia. 

After these procedures have been completed one 
can wait for an indefinite period before constructing 
the anterior thoracic esophagus. In our first success- 
ful case, considerable time was spent in trying to 
connect the esophagostomj’ to the gastrostomy by 



various devices. Although this has been successfully 
done in adults, it was eventually abandoned as being 
impractical in infants. 

The original gastrostomy in our oldest patient 
was changed to the Ssabanejew-Frank type and 
connected to the skin tube of the anterior thoracic 
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esophagus In the next patient, now over two years method has consisted of making two parallel in- 
old, the original gastrostomy, which was of the Witzel cisions, elevating the flaps of skin and suturing the 



Figure 9. Fifth Step of the Operation for Types 111 and 1 V . 

A V-shaped incision (A 1 , B', and C') is made over the esophagostomy opening as shown in 2. The 
points A, B, and C, marked in Figure 8, are then sutured to A' ,B , and C , respectively. 1 ! P I 
that is turned down over the esophagostomy opening is sutured to the undersurface of the tu e gr ] 


type, was closed and the whole of the lower segment 
of the esophagus was brought down through the 
diaphragm and out of the abdominal incision onto 
the chest wall. This was done in two stages. The 
first stage consisted of the freeing of the esophagus 
by an extrapleural approach through the right side 
of the back. The second stage was a laparotomy, 
during which the cardiac end of the stomach was 
freed and the lower segment of the esophagus was 
brought down through the esophageal hiatus and 
out of the abdominal incision. This segment was 
next tunneled under the skin of the chest, brought 
out through a suitable-sized incision and stitched 
to its skin edges. This procedure is much like that 
recommended by Carter 8 except that no segment of 
the esophagus is left in the mediastinum. Although 
we have a patient still living who was operated on 
two years ago by this plan, its use has been aban- 
doned on account of the' difficulty of regurgitation. 

The next problem is the. construction of the skin 
tube and the establishment V>f the continuity of the 
esophagus with the stomaclii This has been done 
in several ways by different sirvgeons. The simplest 
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edges together with the skin inside. The raw sur- 
face is then covered by undermining the skin on 
ither side of the skin tube and bringing these flaps 
verthc skin tube. The objection to this plan is the 
:quirement of tension sutures, which are undesir- 
ble, and the fact that the newly constructed skin 
sophagus must necessarily be compressed, making 
difficult for food to pass through it. To obviate 
iese disadvantages, other surgeons have covered 




iko'- ^iflh Step of the Operation for Types 111 
ilet c-Jr/j f° n ff ruet i on "f the epithelial-lined tube, 
)’ the (ube graft, as shown in Figure 12. 


i ^ ie i,, ^ e ® ^ rce 8 ra ^ t * 
^ as P r Oved satisfactory in adults, it 
vhil e th lbadv / U ! ta g e * n infants of requiring pressure 
i alWii m?*™ 1 \ s ta hing, and it al*?o leaves a thin- 
r 0 av • * c ’ "hich is subject to leakage or injury. 
Copied U F Se °^j ect ‘ ons » the following plan was 
s ra j Se <* a tube graft of appropriate length 

.he ton* s ' de the chest, starting in 

loinin-i » • and running down onto the ab- 
iurf.ice ^ m / ront °f the iliac ciest. The law 
m tu ^ e * s covered by a Thiersch 
!Fj ?- Piling over the skin of the chest wail 

)!ll,, s V' 0nic three necks later the lower end 
u e graft is heed and sutured to the skin 


of the neck over the esophageal opening, as shown 
in Figure 9. After this tube graft has acquired its 



Ptctnu 12. Fifth Step of the Operation (or Types III and IF. 
7 shoos the tube graft being pla,ed o <er the epithelial-lined tube 
and being sutured tn plate 


new circulation from the neck, the epithelial-lined 
tube that is to act as an esophagus is constructed 
and covered by the tube graft, as shown in Figures 



10 11 and 12. These procedures leave an epithelial* 
lined ’tube with a good skin covering carried to 
within a feu centimeters of the gastrostomy opening 

(big. 13). 
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The next step is similar to what was carried out tomy opening. An inverted skin tube is constructed 
to make the upper portion of the skin tube. A to include the gastrostomy opening and to connect 


Table 4. Cases of Esophageal Atresia with or without Tracheoesophageal Fistula Operated on at the 

Children's Hospital, 1940-1944. 


Hosp. 

Number 

Date of 
Admission 

Age at 
Admission 

Sex 

TvrE 

240342 

11/28/39 

3/15/40 

1 day 

4 mo. 

F 

III 

249209 

2/ 4/41 

3 days 

M 

III 

249410 

2/10/41 - 

2 days 

M 

III 

251743 

5/ 7/41 

18 hr. 

M 

III 

256430 

10/13/41 

2 da>$ 

M 

IV 

257773 

12/ 2/41 

5 days 

F 

I 

257275 

12/15/41 

2 days 

M 

I 

257185 

12/18/41 

1 day 

r 

IV 

258624 

12/30/41 

1 day 

M 

IV 

258658 

1/ 9/42 

2 days 

r 

IV 

259379 

3/ 1/42 

8 days 

M 

III 

261528 

5/16/42 

2 days 

r 

V 

265092 

9/8/42 

3 days 

M 

III 

266051 

9/27/42 

2 days 

M 

Ifl 

267150 

10/16/42 

1 day 

F 

III 

267162 

< 

10/19/42 

4 days 

M 

III 

268156 

11/25/42 

5 days 

M 

IV 

268827 

12/15/42 

4 days 

M 

III 

268997 

2/14/43 

4 da> s 

F 

III 

271085 

3/30/43 

3 days 

M 

III 

272514 

4/29/43 

4 days 

M 

III 

274245 

7/14/43 

7 days 

M 

III 

275005 

7/20/43 

3 days 

r 

III 

275631 

8/10/43 

6 da} s 

F 

III 

275095 

8/23/43 

4 days 

F 

III 

276726 

9/18/43 

3 days 

M 

III 

277394 

9/22/43 

15 days 

M 

III 

277277 

9/27/43 

4 days 

M 

III 

276847 

10/ 7/43 

6 days 

F 

III 

-27684S 

10/ 8/43 

5 days 

M 

III 

278319 

10/23/43 

10 days 

M 

III 

278540 

11/20/43 

2 days 

M 

IV 

279539 

12/30/43 

3 days 

r 

IV 

280539 

2/ 9/44 

2 days 

F 

I 


Operation 1 

Gastrostomy 

Operator 

Duration 
of Life 
L iving 

Ligation of tracheoesophageal fistula 
Exteriorization of cervical esophagus 
Anterior thoracic esophagus 

Dr. Ladd 

(4 3/12 }r) 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Dr. Gross 

6 days 

Ligation of tracheoesophageal fistula 

Dr. Ladd 

3 days 

Ligation of tracheoesophageal fistula 

Dr. Lanman 

2 days 

Primary anastomosis to esophagus 
Gastrostomy 

Dr. Gross 

30 days 

Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

36 days 

Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

Living 
(2 3/12 yr) 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

6 days 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Dr. Ladd 

5 days 

Ligation of tracheoesophageal fistula 

Dr. Gross 

3 days 

Ligation of tracheoesophageal fistula 

Dr. Gross 

11 days 

Ligation of tracheoesophageal fistula 
Gastrosto my 

Dr. Ladd 

8 days 

Ligation of tracheoesophageal fistula 
Gastrostomy and marsupialization of 
esophagus 

Dr. Ladd 

35 days 

Ligation of tracheoesophageal fistula 
Gastrostomy and marsupialization of 
esophagus 

Dr. Ladd 

106 days 

Anastomosis of esophagus and liga- 
tion of tracheoesophageal fistula 

Dr. Gross 

1 day 

Ligation of tracheoesophageal fistula 

Dr. Ladd 

Living 

Gastrostomy and marsupialization of 
esophagus 

Secondary ligation of tracheoesophageal 
fistula 

Anterior thoracic esophagus 


(17 mo) 

Ligation of tracheoesophageal fistula 
Gastrostomy and marsupialization of 
esophagus 

Dr. Ladd 

147 da>s 

Ligation of tracheoesophageal fistula 

Dr. Ladd 

7 days 

Ligation of tracheoesophageal fistula 

Dr. Gross 

- 6 days 

Ligation of tracheoesophageal fistula 
with direct anastomosis 

Dr. Ladd 

6 da> s 

Ligation of tracheoesophageal fistula 

Dr. Ladd 

6 days 

Marsupialization of esophagus 

Dr. Ladd 

10 days 

Ligation of tracheoesophageal fistula 
Partial excision of duplication of 
stomach and gastrostomy 
Marsupialization of esophagus 

Dr. Ladd 

10 days 

Ligation of tracheoesophageal fistula 
with primary end-to-end anastomosis 
Gastrostomy 

Dr. Ladd 

Living 
(7K mo) 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

Living 
(7 mo) 

Ligation of tracheoesophageal fistula 

Dr. Ladd 

8 days 

Ligation of tracheoesophageal fistula _ 
with primary esophageal anastomosis 

Dr. Gross 

17 days 

Ligation of tracheoesophageal fistulas 
Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

Living 
(6 mo ) 

Esophageal anastomosis with liga- 
tion of tracheoesophageal fistula 

Dr. Ladd 

9 days 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Dr. Ladd 

Living 

(5 H mo ) 

Primary anastomosis of esophagus 
with ligation of tracheoesophageal 
fistula 

Gastrostomy 

Dr. Gross 

Living 
(5 rao) 

Ligation of tracheoesophageal fistula 
Gastrostomy 

Marsupialization of esophagus 

Dr. Ladd 

Living 
(3 H mo ) 

Ligation of tracheoesophageal fistula 
Marsupialization of esophagus 

Dr. Ladd 

Living 
(2K mo) 

Mediastinal exploration 

Gastrostomy 

Marsupialization of esphagus 

Dr. Ladd 

Living 
(ltf mo) 


small tube graft is Taised in the left flank with its 
end transferred to a positiomjust below the gastros- 


with the upper skin tube, as shown in Figui 
The tube graft is used to cover the raw surfa 
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is previously done above. Figure 15 shows the 
itcrior thoracic esophagus completed in the oldest 
tient, who is now over four years of age. 

Since 1939 we have operated on 34 patients accord- 
g to our present method (Table 4). Of these 
itients, ( have had primary anastomosis of the 
ophagus and 2 are living. Twenty-eight patients 


patient, who also had a Type IV lesion, died a week 
after the operation with pneumonia as the main 
cause of death, but this infant .also had a congenital 
heart lesion. A third patient, whose malformation 
was of Type I, died a month after the operation. 
There was considerable technical difficulty with the 
gastrostomy on account of the extremely small size 



Figure U. Final Sup of the Operation for Types III and IF. ^ 

2 shows the flaps ’ being elevated to form the epithelial-lined tube; 3 and 4 show they being 
sutured to the previously made e/ithelial-lined tube; and 5 shorn the raw surfaces being 
covered by the tube graft and being sutured. 


obliter t* ^* C t ^ iree “ sta Se operation consisting of 
l 0niy 3 '® n the esophageal fistula and gastros- 
t n j ng and es °phagostomy; 9 of these patients are 
A f 

CI , 3n . lples the causes of death in the pa- 
1V * n £ are interest. The cause of one 
a PP eare< l to be the usual pneumonia, the 
an open ' operat j on an dj as a contributing factor, 
mt f?ventricular septum and other cardiac 
es - This was a Type IV anomaly. A second 


,f the stomach. The blind end of the lower seg- 
nent of the esophagus was a little over a centimeter 
ibove the diaphragm, making a primary anastomosis 
af the esophagus out of the question. In a fourth 
:ase, one of Type IV, death occurred on the fifth 
aostoperative day with pneumonia as the main 
-ause: In a fifth case, of Type V, the patient died 
an the fifth day of life. Death was due to pneu- 
monia and failure to recognize a fistula extending 
From the upper esophageal segment to the trachea. 
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A sixth patient, with a Type IV anomaly, did ex- 
tremely well for a month after the tracheoesophageal 
fistula was tied off, the upper segment of the esopha- 
gus had been marsupialized and a gastrostomy had 
been performed. He gained in weight steadily and 



Figure 15 Functioning Anterior Thoracic Esophagus in a 
Child four Years Old Who Takes a Liberal Diet. 


was in excellent condition, but died suddenly of 
asphyxia that at post-mortem examination was 
found to be due to regurgitation of fluid fed through 
a i-ecanalized tracheoesophageal fistula. The death 
of a seventh patient (Type IV) was most dis- 
appointing. This patient had done extremely well 
for thiee months and a half, when he became in- 
fected by an epidemic enteritis from which he died 
within twenty-four hours of its onset. 

Of the 11 living patients, the oldest is now over 
four years of age. She eats a moderately varied diet 
and indulges in fairly nonnal activities for a child 
of her age. Her only complaint consists of occa- 
sional attacks of pain in the lower end of the new 
esophagus, apparently due to contraction of the 
gastrostomy opening, which requires dilatation. 
The next oldest patient is a little over two. The 
anterior thoracic esophagus has been completed, 
but there is a pin-sized leak that is slow in healing. 
The third oldest patient is seventeen months old, 
is in excellent health and is in the process of having 
his anterior thoiacic esophagus constructed. The 
othei 6 patients, who have been operated on by the 


three-stage method with the anticipation of con- 
structing an anterior thoracic esophagus, are seven 
months, five and three-quarter months, five and a 
half months, three and three-quarter months, two 
and a half months and one and a quarter months 
old, respectively. They are all doing well and gain- 
ing in weight regularly. It is worthy of note that 
the last two patients were born a few weeks pre- 
maturely weighing 4 pounds, 6 ounces, and 4 
pounds, 10 ounces, respectively. 

Of the 2 living patients on whom a direct anas- 
tomosis was done, one is a little over seven months 
old and the other is five months old. The older of 
these is being fed entirely by mouth, is gaining 
in weight and is doing well. The younger patient 
is still being fed partially by mouth and partially 



Figure 16 Seven-Month-Old Baby with a Direct Anastom 
All feeding is done by mouth, and the infant weight cur 
pounds. 

by gastrostomy. He has had some respirator} 1 ^ 
culty, but this is improving and he is gaining 
weight (Fig.. 16). 

Summary 

From our experience and that of others, it sc ^ 
fair to conclude that atresia of the esophagus ^ 
or without tracheoesophageal fistula s ou 
longer be considered as a hopeless condition c ^ 
ing with it a 100 per cent moitality. It a so 
justifiable to predict that if obstetricians an 
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atricians aie on the alert for making an early diag- 
nosis, the mortality will be further lowered. 

It should also be stated that the surgical methods 
for combating this condition are subject to change. 
At the present time, however, primary anastomosis 
of the esophagus appears to be the operation of 
choice when the two ends of the esophagus can be 
approximated without too much tension. In other 
cases, where the ends of the esophagus are far apart, 
the three-stage operation with the ultimate con- 
struction of an anterior thoracic esophagus is a 
safer operation. The last 5 patients operated on 
according to.this plan are living and doing well. 

I am indebted to Dr. Sidney Farbcr for his careful post- 
mortem observations, and to Dr. Tague C. Chisholm for 
/eviewing the literature and tabulating the statistics. 

300 Longwood Avenue 
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HEREDITARY HEMORRHAGIC TELANGIECTASIA* 
An Analysis of Capillary Heredopatliies 

Kari. Sinccr, M.D.jt A ND Wiluam Q. Wolfson, M.D. 

WALTHAM, MASSACHUSETTS 


r PHE hereditary hemorrhagic diatheses constitute 
an interesting group of relatively rare con- 
itions that, in general, may be considered to fall 
mto three main groups. The first group includes 
conditions characterized by hereditary disturbances 
!t | the plasma components of the hemostatic mecha- 
nis m, and is exemplified by hereditary hypofibrino- 
genemia and probably hemophilia. In the second 
group arc placed those hereditary conditions show- 
a ‘ tera tion in the platelets. This alteration may 
c a quantitative diminution (hereditary thrombo- 
g orenic purpura) or a qualitative change in platc- 
tunction (thrombasthenia). The third group 
mpnses the hereditary disorders of capillary 
rocturc and functions — the capillary heredop- 
l ! es * The y a re transmitted by, and appear in, 
athi SCX6s * ^ hitherto described capillary heredop- 
dott' S ^ rcsent a norrn al platelet count and normal 
fl c . ln ® an< ^ prothrombin times. The usual classi- 
, ^ose disorders is in terms of the results 


ht't" 1 f’ 5 ’ V£ 

|j ' !" B t ™ e And the tourniquet test. Three capil- 
d t ( j CI rc °°PAthics arc ordinarily considered well- 
t 5 „. , ei ?t.*ties; these are pseudohemophilia, heredi- 
*’ Ur P ura an ^ hereditary hemorrhagic 

ol Clinical Fetology. Middle... Un.v.r.it, 
1 " ' finical paihologj, M|J Jleie. L'nivcrnly Seliool ol 


Pseudohemophilia (Gianzmann, 1 Morawitz, and 
Jurgens 2 and von Willcbrand and Jurgens 1 ) is cliarac- 
terized by an increased bleeding time. The tourni- 
quet test may be positive or negative, and it is 
claimed that m some cases clot retraction is defec- 
tive. The latter findings, however, vary not from 
case to case but from family to family Epistaxis, 
spontaneous ecchymoses, prolonged bleeding after 
operation, spontaneous bleeding from mucous mem- 
branes and an onset in early life with decreasing 
severity in later life are the usual clinical mani- 
festations. . , n . , „ 

Hereditary familial purpura simplex (Davis • ) 
is characterized by the appearance of spontaneous 
ecchymoses and a positive tourniquet test but a 
normal bleeding time. Further clinical observa- 
tions included a low incidence of other forms ot 
spontaneous bleeding and frequent association with 
rheumatoid arthritis and rheumatic fever, i 
family described by Davis- had hereditary hemor- 
rhagic telangiectasia as well as hereditary familial 

vascular purpura ■ m ,i„ s 

Hereditary hemorrhagic telangiectasia (Rendu, 
Osier 7, 5 and Weber”) is the third of the well-demar- 
cated capillary syndromes It is characterized y a 
norma! bleeding time and typical gross dissemi- 
nated capillary abnormalities. A negative tourniquet 
test is usually included as a diagnostic criterion. 
The characteristic angiomas arc composed of 
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dilated small vessels that histologically comprise 
a single layer of endothelium with a conspicuous 
deficiency of the muscular and elastic layers of the 
vessel wall. 10-12 Clinically, bleeding, particularly 
epistaxis, usually begins at about the second decade 
of life. Visible telangiectases, which in most cases 
bleed with minimal trauma, appear somewhat 
later. Telangiectases are most frequently found in 
the nose and mouth and on the face, neck and hands. 
All other organs, including the viscera, may be in- 
volved. In one family not only a tendency to telan- 
giectasia but also a monosymptomatic location in 
the lung was inherited. 13 Severe cases are associated 
with hypochromic microcytic anemia, splenomegaly 
and, more rarely, hepatomegaly. 

Any attempt to classify hereditary hemorrhagic 
disorders in general, and capillary heredopathies in 
particular, encounters certain difficulties. These 
are partly due to uncertainties in the interpretation 
of the mechanism of the various tests on which sepa- 
ration of these syndromes is based, and partly due to 
coexisting combinations of various types in the same 
family (Fig. 1) . 14 For example, it has been noted that 
some pseudohemophilic families show a positive 
tourniquet test as well as a prolonged bleeding time, 
whereas others show only a prolonged bleeding time. 
Some families are said to have deficient clot retrac- 
tion, whereas in others the clot retraction is normal. 
Furthermore, combinations of thrombocytopenia 
with capillary disorders may be seen. 16 
> This paper describes a family in which the typical 
lesions of hereditary hemorrhagic telangiectasia, 
together with a positive tourniquet test, were present 
in all members examined* Since the presentation of 
rare and unusual Syndromes is chiefly of value for 
the light that it throws on general pathologic 
physiology, an attempt is made to discuss the under- 
lying mechanisms of the capillary heredopathies. 

Case Reports 

_ Case 1. R. Z., an 80-year-old woman, came under observa- 
tion because of repeated spontaneous epistaxis over a period 
of 40 years. Cauterization of the nose 7 years previously 
had afforded relief for only 6 months. For 30 years she had 
noted red spots on the ends of the fingers and on the mucous 
membranes of the mouth. There were no spontaneous ecchy- 
moses, nor was there increased bleeding after minor injury. 
Before the menopause, which occurred at the age of 45, the 
menses had not been unusual except for slight hypermenor- 
rhea. A careful investigation of the nutritional background 
revealed a diet that was qualitatively and quantitatively 
adequate. There had been occasional attacks of migraine 
at the menstrual period; these ceased at the menopause. The 
history was otherwise noncontributory, except for some 
episodes of acute arthritis 20 years previously. 

- ^Physical examination revealed a well-developed, well- 
nourished woman who looked and acted much younger than 
her age. On the roof of the mouth, the frenulum of the 
tongue, the palm, the fingers and to a lesser extent the fore- 
arm were found the typical lesions of telangiectasia. The 
mouth and teeth were in excellent condition. Except for 
Heberden nodes on the fingers, no pertinent physical findings 
were noted. ' 

While the patient was under observation the temperature 
varied from 97.0 to 98.6°F., and the pulse from 70 to 80. 

,*We arc indebted to Drs. James Burns and Ralph Manning for per- 
mis'Ion to report these cases. \ F 


Several blood-pressure determinations ranged closely about 
140/60. Repeated urinalyses were negative. 

The red-cell count was 4,100,000, with 3 per cent reticulo- 
cytes, and the hemoglobin was 14 gm. (90 per cent). The 1 
white-cell count was 9100, with 5 per cent staff cells, 67 per i 
cent neutrophils, 21 per cent lymphocytes, 4 per cent mono- . 
cytes and 3 per cent eosinophils. The color index was 1.08. ‘. 
The hematocrit was 38 and the mean corpuscular volume 
92 cubic microns. The platelet count was 220,000 (Rees- ; 
Ecker method). Clot retraction was normal. The prothrom- " 
bin time was 20 seconds (normal, 18 seconds) (Quick method). “ 
The bleeding time was 2 minutes (Duke method), the clotting 1 
time 4 minutes (Lee-White method) and the sedimentation - 
rate 9 mm. in 1 hour (Wintrobe method). 

A tourniquet test was performed by placing a blood- : 
pressure cuff on the upper arm and inflating it to halfway ; 
between the systolic and the diastolic pressure. After 15 



Figure 1 . Diagram Illustrating the V arious Pure Typu ' drd 
the Reported Combinations of Hereditary Capillary Syndr • C 
The shaded areas represent the observed combinations an t eir s . 
respective frequencies. An association of increased ou s ,, 
time ( pseudohemophilia ) and gross deviation of capi 
( telangiectasia ) has not yet been reported. 


minutes, the number of petechiae were counted in a 
2.5 cm. in diameter that had been drawn on the ilex 
face of the forearm 4 cm. below the bend of the e loot'. . 
petechiae were found in this area before beginning tn . ’ 
and 60 to 70 were found after testing; the test was tn 
distinctly positive, since 10 petechiae are considered o 
upper limit of normal.' 6 

Further investigation revealed a strong 
and hereditary tendency to telangiectasia (Fig- • 
The'patient’s father had had marked telangiectasi^ 
and epistaxis, which was occasionally severe enoug. 
to lead to fainting. Because the patient left o ^ 
at an early age, no information about her fat e 
further history was available, nor could in ° r ^ e 
tion about earlier generations be secured, 
were two sons, the younger of whom died of >P 
theria at the age of 2. The elder was asympto 1113 
until the age of 22, when epistaxis commence • 
is interesting to note that he had been able to p 
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the trombone until this time but was then forced 
to stop because it induced epistaxis. Typical telan- 
giectases developed later, but bleeding never be- 
came so severe as that of the mother. This son 
died at 55 of peritonitis. 

There are reports on 66 members of the family 
(33 males and 33 females), 16 of whom (8 boys and 
8 girls) have telangiectasia (a certain number arc 
too young to show lesions as yet). The sex in- 
cidence, therefore, is not remarkable. 

Certain other interesting details were encountered. 
In one line* telangiectasia was present tn the first 
generation but not in the second or third, and re- 
appeared in the fourth generation. This so-called 


In comparing Case 2 with Case 3, it was noted 
that the tendency to bleed from the visible telan- 
giectases and the tendency to easy bruising were 
more marked in the former. Epistaxis was more 
marked and the tourniquet test was somewhat more 
strongly positive in the latter. In Case 3 (below) 
similar findings were present, but the tendency to 
easy bruising was even more prominent and the 
tourniquet test was the most strongly positive of 
the 3 cases. 

Case 3. C. M.» a 46-year-old^ housewife, reported re- 
peated spontaneous epistaxis ‘beginning at the age of 8. 
Telangiectases on the hands were first noticed at20, and in- 
creased in number with increasing age. The patient bruises 



' a ? , J s T t,c shipping has been described by Fitz- 
One instance of intermarriage within the 
181 Y was noted. In this case, a girl of the third 
Relation with telangiectasia married her first 
1 Sm l °* tjic third generation, who did not .have 
angiectasia. There were two children — a hyper- 
y Ure ^dlbirth and an infant with complete spina 
i a ‘. '•he association of hereditary hemorrhagic 
^ ^ectasia with anomalies of the vertebral 
mn has previously been reported.* 8 ’ 20 

t ^* lS family had become spread 
mb ° U /r> United States and only 2 other 
ers ^ases 2 and 3) could be examined. 

Ued trvrttxT* JP** 3 ^-year-old, married woman has had re- 
iince the age of 11. Tclan- 
tnuch mcr^* PP ^ rcd °". th ' ha nds in the 30th year, and 
iase, Tbtrp }T nMV i! d,str, bution developed at the meno- 
r «tied WeMs " aV / been n ? spontaneous ecchymoscs^ or 
r, iljr^ At 8 *ttcr small injuries, but the patient bruises 
■Ytd 37 she had “arthritis,” which was rr- 

Urticaria -p. Cxtract ' <:>IT > an d she had hay fever, asthma 
' A 06 mense ® were regular and were not re- 
^rred »t the a *° r r°ie C ”FP crmenor rhea. The menopause 

repealed the typical lesions of heredi- 
1 feUn$i4t as !, ori | t bc face and hands and in the mouth* 

' ‘ ' * 1 5th 


,. lle ht coy-, r* 3 ' normal differential pattern. The 

„d \u ! ls 250,0°°. The bleeding time was 2^ 
*5 distinctly p * t ‘ mc 4 minutes. A tourniquet 


A 1 positive. 

have migraine and the patient her- 
n! e i 'Piituit rl ttaC ^ 8 ,n wl r adulthood. Her 3 children 
" *^pcd y°ungcst son, aged 25, ha si already 


. , '■ruiixit *m z aauitnooa. ncr j ciuia«cn 

*^P«d telan«;i~. e >' oun 8Mt son, aged 25, has! already 
lc, ®ngiectasia on the hands. 


easily. She occasionally bUcd.-from tcUnsicctases »" r tl j* 
tongue and lips. The menses arc regular, but there is 

m^cr first cousin, who ^ougb in tbe 
direct line of descent, was not afflicted with 
There were three pregnancies One was f 

tancous miscarriage, one child of U pound 

SSSiSSeSBSS 

positive. _ 

Discussion 

Occurrence of Positive Tourniquet Tests in Hereditary 
Telangiectasia 

The outstanding peculiarity of this fami y « 

occurrence of a positive tourniquet test in a syn- 
drome in which a negative tourniquet test is ^rd, 

nnrily considered a diagnostic criterion. Tor ciamp , 
the tables given for the diffcrential d.agno is o tl e 
hereditary hemorrhagic diatheses m current text 
E oPhematofogy-- include this as an imrpor- 
tant item. Although only 3 memhey f the famh) 

both abnormal ‘capillary manifestations were present 

on a hereditary' basis. 
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A review of the literature on hereditary hemor- 
rhagic telangiectasia of the last ten years shows that 
most of the -authors reporting cases 12 ’ 24-31 do not 
mention having performed a tourniquet tesT or 
suction test. Five authors 10, 18, 32-34 report per- 
forming tourniquet tests in 9 cases. The result was 
negative in 8 cases and questionable in 1. 

^The only report of an unequivocally positive 
tourniquet test that can be found is that of Davis, 4 ’ 5 
who in his study of hereditary familial purpura 
simplex reports a family with spontaneous ecchy- 
moses, a positive tourniquet test and typical lesions 
of hereditary hemorrhagic telangiectasia. These 
findings are similar to those in our family, except 
that our patients do not show spontaneous purpuric 
lesions. 

Whether the association of a positive tourniquet 
test with hereditary telangiectasia is fortuitous or 
is indicative of a more fundamental capillary dis- 
turbance presents a problem that necessitates a 
brief analysis of the clinical pathology of capillary 
heredopathies. 

Clinical Pathology of Capillary Heredopathies 

In considering capillary functions it is important 
to distinguish three variables: the contraction of the 
capillaries following injury (contractility response), 
the resistance of the capillaries to pressure (capillary 
fragility) and gross deviation in the histologic struc- 
ture of the capillaries (telangiectasia). It will be 
seen that although disturbances of these factors most 
often occur separately, defects frequently coexist. 

Contractility response of capillaries following in- 
jury. Following an injury to the capillaries, bleed- 
ing stops because of a complicated process involving 
contraction of the capillaries and plugging of the 
endothelial defect by a platelet thrombus. Mac- 
Farlane, 35 to whom much of the credit for the 
modern concepts in this field must be given, be- 
lieves that the capillary contraction is the more im- 
portant process. Prolonged bleeding following capil- 
lary injury may therefore be due to diminished con- 
■ tractility, or to quantitative or perhaps qualitative 
alteration of the platelets, or to a combination of 
these factors. 

Clinically, a prolonged bleeding time is seen in 
such conditions . as thrombocytopenic purpura of 
various etiologies and in conditions with apparently 
normal platelets but an abnormal contractility 
response. In pseudohemophilia, the platelet counts 
are normal, but deficient capillary contractility 
has been demonstrated by MacFarlane. The earlier 
concept of pseudohemophilia, as developed by von 
Willebrand and Jurgens, 3 Morawitz and Jurgens 2 
and others, favored a qualitative alteration of plate- 
lets with diminished ability to form a thrombus. 
Serious doubt has been cast on the validity of this 
concept. Buckman, 30 for example, found that a sus- 
pension of platelets obtained from a pseudo- 
hemophilic patient produced as rapid a coagulation 


of hemophilic blood as did the platelets from a 
healthy person. At present, although the pos- 
sibility of qualitative platelet alterations is still 
undecided, the capillary dysfunction in pseudo- 
hemophilia is well established. That diminution of 
platelets alone does not lead to purpura unless 
accompanied by capillary damage has been ex- 
perimentally demonstrated. Roskam 37 injected 
gelatin intravenously into dogs and reduced the 
platelets to extremely low levels with only a slight 
or no increase in bleeding time. Bedson, 14 using a 
solution of agar, obtained similar results. If, how- 
ever, injections of antired-cell serum preceded the 
lowering of the platelets, purpura resulted. Anti- 
red-cell serum, according to Bedson, damages the 
capillaries. 

Prolonged bleeding time in the presence of ap- 
parently normal platelets — as indicated by a normal 
platelet count and coagulation time — is therefore 
indicative of a deficiency in capillary contractility 
response. Furthermore, a deficient contractility 
response may appear only in localized areas. Ros- 
kam 37 reported a case in which the patient had a 
bleeding time of three minutes in one ear lobe and 
one of forty-eight minutes in the other. It is not 
improbable that some of the cases of hereditary 
familial epistaxis without other detectable hema- 
tologic deviation 15 represent such localized areas of 
defective contractility response. 

Response of capillaries to pressure. The capillary 
fragility expresses the resistance of the capillaries to 
pressure. This is best measured by a modern tourni- 
quet test or by the more elaborate suction method, 
is, 3s, 39 These fragility tests depend on the integrity 
of the capillary endothelium. Clinical observations 
suggest some relation between platelets and main- 
tenance of the capillary resistance to pressure. In 
the presence of a normal platelet count and coagula- 
tion time, however, a positive tourniquet test may 
be considered to reflect only an abnormal response 


of the capillaries to pressure. 

Increased-capillary fragility may be present wit 
or without corresponding involvement of the con- 
tractility response. Since capillary fragility > s 
measured by the tourniquet test, a prolonged blee 
ing time may therefore be seen with or without a 
positive tourniquet test, and similarly a positne 
tourniquet test may be seen independently of an 
increased bleeding time. A decrease in capil at) 
resistance without a disturbance in contracti l ) 
response was described by Davis 4, 5 as hereditary 
familial vascular purpura. A disturbance > n J- 011 
tractility response without a change in capilaL 
resistance is seen in certain pseudohemop 1 1C 
families. . 

As yet, localized disturbances of capillary reS ^ 
ance have not been described, probably because ^ 
tourniquet test, which has been most widely us 
for testing capillary resistance, is ordinal ilv P 
formed only on the upper extremities. 11 1 
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introduction of suction tests, however, it will be- 
come possible to study localized variations. Analysis 
of capillary contractility response and fragility, 
together with their occurrence in clinical observa- 
tions, have therefore shown that they must be con- 
sidered as independent variables. 

Gross deviation of structure of capillaries. Areas 
of gross deviation of capillary histologic structure 
arc seen in hereditary hemorrhagic telangiectasia 
as localized, disseminated lesions. The gross 
pathology and histopathology have already been 
described. 

The usual form of gross deviation, or typical 
hereditary hemorrhagic telangiectasia, occurs as 
multiple lesions in various capillary provinces, but 
localized single lesions of hereditary telangiectasia 
are sometimes seen. Libman and Ottenbcrg 11 
described a family in which a single lesion in the 
lung occurred as a familial characteristic. 

As a rule, the nonafifected areas in this disease 
show a normal contractility response and fragility, 
whereas bleeding time after injury to a telangiec- 
tasis is considerably prolonged . 22 In certain cases, 
however, gross deviation of the capillaries is com- 
bined with more or less developed abnormalities 
°; contractility response or capillary fragility, pre- 
cisely as defects in contractility response and 
ragdity are associated. Our family and that re- 
ported by Davis 4 ’ & show such a combination of 
creditary hemorrhagic telangiectasia with ab- 
normal oapillary fragility. The sole difference is 

at Davis’s family showed spontaneous ecchy- 
moses, whereas the increased fragility in our cases 
| Va * not sufficient to lead to purpuric manifesta- 
'? ns ' .The combination of hereditary hemorrhagic 
e angiectasia with prolonged bleeding time (defi- 
jntcontractility response) has not yet been re- 
° r c , but on the basis of this analysis it may be 

considered possible. 

S ca £ seen from this discussion, definite pure 
serwl n apillaty dysfunction arc sometimes ob- 
din ,e i • ot hcr hand, the diagnosis of a 

4. IC ? pl f ture * n any case of hereditary capillary 
Path ) Cr . ou ^ depend on analysis of the involved 
crisr° °^ lc Physiology, Such analysis shows the 
tKm$ Cn< h °* 3n ' ntcrre latcd system of capillary func- 
'oKed 1 mu. may sin BJy or simultaneously in- 
0 f jjjrr ’ * . s approach precludes the use of tables 
only diagnosis for these disorders in which 

l n th/v' • demarcated types are considered. 
^}sfun'^ n ° US m ? n ^ esta tions of acquired capillary 
mj n p C j°c S .’ tox * ns > nutritional deficiencies (vita- 
play j cicncy), endocrinopathies and so forth 
concern ' 0 C ^ ct '°^°S‘ c factors. No due is available 
manifrJ/ 1 *’- C me chanism by which the hereditary 
estat,on s are brought about. 

^ Summary 

^agicci*'^ preSentin S hereditary hemorrhagic 
asm, together with a positive tourniquet 


test, is described. An analysis of the pathologic 
physiology of capillary heredopathies is attempted. 
An abnormal contractility response of a capillary 
to injury as expressed by a prolonged bleeding time 
and an abnormal capillary fragility to pressure, as 
seen by a positive tourniquet test, represent in- 
dependent variables that may be singly or simul- 
taneously involved. 

Pseudohemophilia is characterized by a prolonged 
bleeding time but a negative tourniquet test, and 
hereditary purpura simplex by a normal bleeding 
time but a positive tourniquet test. Combinations 
of both types exist 

Hereditary hemorrhagic telangiectasia is a local- 
ized gross abnormality of capillaries usually not 
accompanied by any systemic capillary dysfunction. 
The observed family represents, however, such a 
combination of localized gross deviation of capillary 
structure and increased capillar}' fragility. 

The diagnosis of hereditary capillar}' syndromes 
should depend on physiologic analysis and not on 
rigidly demarcated types of disorders. 
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MEDICAL PROGRESS 


ENDOSCOPY* 

Edward B. Benedict, M.D.f 

BOSTON 


I SOMETIMES wonder whether the general prac- 
titioner thinks that the endoscopist, peeking 
through narrow tubes, is “learning more and more 
about less and less,” but when I come to review the 
voluminous literature on the subj'ect, I realize each 
year more than ever how many interesting branches 
of medicine and surgery are involved. Undoubtedly 
the endoscopist sees a large percentage of the most 
interesting problem cases in the hospital. Through 
bronchoscopy and esophagoscopy he is constantly 
in touch with the new and ever-widening field of 
thoracic surgery. When he uses the gastroscope, 
he is endeavoring to confirm or establish gastric 
diagnoses that might otherwise be obscure or un- 
attainable. Last, but not least, by the use of the 
peritoneoscope he is differentiating many difficult 
abdominal problems and establishing a positive 
diagnosis by biopsy. A review of the literature may 
help the clinician in deciding when to call the 
endoscopist in consultation. 

Anesthesia 

There have been a number of verbal reports re- 
garding the toxicity of pontocaine as a topical 
anesthetic during endoscopy. In last year’s progress 
report 1 a nonfatal reaction was reported. Hansen 
and Stealy 2 report a sudden death following the use 
of pontocaine as a gargle anesthetic. The patient 
was a man of fifty-four who had received \Yi gr. 
of pentobarbital sodium orally one hour before, 
and 34 gr. of morphine sulfate fifteen minutes before 
the operation. While gargling 1 dram of 2 per cent 
pontocaine, he suddenly collapsed. Respiration 
ceased, cyanosis developed and there was a general- 

*From the Massachusetts General Hospital. 

flnstructor in surgery. Harvard Medical School; associate visiting 
surgeon, Massachusetts General Hospital. 


ized convulsion, followed by several more convul- 
sions during the next hour. In spite of artificial 
respiration and ‘ the administration of luminal 
sodium, adrenalin, coramine and oxygen, death 
ensued one hour and a quarter after the collapse. 
A post-mortem examination revealed a carcinoma 
of the esophagus with extensive metastases to the 
liver, but no organic reason for the sudden death 
could be demonstrated. Because of the manner in 
which death occurred, and the absence of any other 
demonstrable cause, it can be concluded only that 
death was due to an anaphylactic reaction to the 
pontocaine gargle. 

In the clinic at the Massachusetts General Hos- 
pital a 4 per cent cocaine for all peroral endoscopies 
is being used. No reaction to 5 per cent Larocame 
Hydrochloride has been known to occur but at the 
present time this drug cannot be obtained. 

In an editorial on modern anesthesia, Lahey 3 states 
that the anesthetist should recognize the importance 
of keeping the tracheobronchial tree free of secre- 
tions and other fluid, and should be prepared an 
able to remove these secretions ‘before, during an 
after operation"; in other words, he should be familiar 
with the technic of bronchoscopy and should be a e 
to recognize when this procedure is indicated. 


Bronchoscopy 

Anatomy. Jackson and Huber 4 have studied the 
anatomy of the bronchial tree and lungs wit 
reference to the branching into lobar segmen a 
bronchi and the relation of each lobar and segment^ 
bronchus to its corresponding portion of lung, 
nomenclature has been proposed that is _qu 
similar to that suggested by Adams and Da'.en 
port. 5 
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Diverticulum of the bronchus . Diverticulum of the 
bronchus is exceedingly rare. Arcc 6 reports an in- 
teresting case that was well demonstrated by 
bronchography. 

Bronchiectasis. Goodale 7 reports 75 cases of 
bronchiectasis that were studied to evaluate the 
importance of surgical treatment of the sinuses. The 
best results were obtained from lobectomy in cases 
in which there was no complicating sinusitis. Un- 
treated sinusitis was a distinct hindrance to recover)' 
from the thoracic infection. Likewise, in cases in 
which the sinuses were operated on but lobectomy 
was not done, the result was poor. When both ade- 
quate operation on the sinuses and lobectomy can be 
performed, the results arc so much better that these 
two procedures are indicated in all suitable cases. 
That Goodale’s cases were hard to classify may be 
considered evidence that each patient must be 
considered separately. 

In reporting on 76 patients surgically treated for 
bronchiectasis, Bradshaw and O’Neill 8 mention that 
more and more patients with bilateral disease arc 
being subjected to bilateral lobectomy, with con- 
siderable success (Eloesser, Lewis, Overholt, Brad- 
shaw and Chodoff, Blades and Graham). Several 
patients have had three and a part of a fourth lobe 
removed successfully. The operative mortality in 
mis group of patients is, of course, much higher than 
that in the unilobar group. 

BeBakey and Ochsner 9 have also written on the 
surgical treatment of bronchiectasis, calling par- 
ticular attention to Churchill’s 10 recently reported 
series of 125 cases in which. lobectomy .was P cr_ 
tormed with a mortality of only 2.4 per cent. The 
operative mortality is lowest with children and in- 
creases .with age. The authors use bronchoscopic 
aspiration following the operation. The decreased 
Postoperative morbidity resulting from the removal 


of viscid 


mucopurulent secretions by this means has 


C °TUj Cin ^ y demonstrated its value. 

a es and Dugan 11 have demonstrated that, fol- 
Mng Epical pneumonia, iodized oil broncho- 
a * ms occasionally give the erroneous impression of 
- ^onchiectasis. According to them, if one is 
duri^ epical pneumonia is capable of pro- 
w j ng r ^ m P° r ary dilatation of the bronchi, an early 
a r 5 c ry j ,r 1 ° nc ^ ectasis can for a time be considered 
and re Dbronc ^ ectasis - Progression of symptoms 
Utifm ^ eate( ^ demonstration of the bronchial dila- 
t 0 esta blish the correct diagnosis. Failure 

m *y it 1 P oss, bility of pseudobronchiectasis 

Vinso u* Unne ^ e ? sar / resection of lung tissue, 
chronic n> m a .^* ,SCUSSlo n of the management of 

■ belief ., Su i 5 P uratlve pulmonary disease, states his 

■ hivt atT patient with suppuration should 
[ detcrmln e ? St one bronchoscopic, examination to 
j 0 r e . , e * act location and distribution of the 
t Present ect * on ' When bronchial stricture is 

by ade quatc drainage can be often provided 
oscopic methods, with beneficial or cura- 


tive results. Insufflation of powdered sulfanilamide 
through the bronchus has been of benefit in patients 
with chronic suppuration. My own experience in- 
dicates that sulfadiazine by mouth is equally 
effective. 

Clerf 13 believes that although bronchiectasis can 
be cured by conservative measures, this can be con- 
sidered only if the cases are observed early, before 
the bronchial mucosa or bronchial wall has been 
damaged by the infective process. Excellent results 
have been obtained in patients with minimal bron- 
chiectasis secondary to aspirated foreign bodies. 
Following removal of the foreign body and repeated 
bronchoscopic aspiration of secretions, definite 
regression of the bronchial dilatation has been ob- 
served. Too often, however, the diagnosis is not 
made sufficiently early to permit such a plan of 
treatment. Patients commonly present themselves 
with well-defined bronchiectasis involving one or 
more pulmonary lobes or both lungs. Clerf calls 
attention to the fact that bronchiectasis is a com- 
mon chronic pulmonary disease, being oftener .ob- 
served than is pulmonary tuberculosis. Surgical 
extirpation of the diseased lung tissue effects a cure. 
All other methods of therapy are only palliative. 
He lays considerable stress on the importance of 
bronchoscopy as an aid in the prevention of bron- 
chiectasis through the removal of bronchial ob- 
struction. Bronchoscopic aspiration or secretions 
from infected areas aids patients who are too old 
for surgery or have bilateral lesions that render 
surgical treatment impractical. . 

In discussing the sulfonamides in relation to 
bronchial secretion, Norris 1 ‘ states that the general 
effect of sulfonamide compounds is favorable, par- 
ticularly when combined with bronchoscopic aspira- 
tion. He writes as follows: 

Wc have tentatively preferred the oral method of ad- 

ssssassss 

be obtained b)’ instill* 

The persistence of sy 

in bronchiectasis are d 

It has appeared to us t 

attacked by combining 

d«i|-. g e and prevent. w ,tn .fculic ..... 

bactcriaXterapy-^ybXrrieans, In tnost cases, hosp.tal.za- 

during oral adn.inhtrat.on . a not materially 

‘afec^by' X’-exTent SZZSBT&Zl « «*« 

cent aqueous suspension of ® n > hc ^ ronc hial secrctior 


£ «■ is 
cent aqueon. 
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sidcrable reduction in daily sputum volume, with favorable 
alterations in the bacterial flora. 

The plan of treatment described should prove of definite 
value as a preliminary to lobectomy or pneumonectomy for 
suppurative disease. It is probably worthy of trial in cases 
of well established nonsurgical bronchiectasis. 

Dowling and Lepper 16 have studied the toxic 
reactions following the use of sulfapyridine, sulfa- 
thiazole and sulfadiazine, and conclude that the 
optimal therapy for most infectious diseases at the 
present time involves the use of sulfadiazine, in low 
doses whenever possible but in high doses when 
necessary, provided there are careful regulation of 
fluid intake and output and frequent blood counts 
and urinalyses, combined with close observation 
of the patient. 

Acute tracheobronchitis zvilh edema. Baum 17 reports 
that acute laryngotracheobronchitis often produces 
death by inflammatory edema of the . subglottic 
tissues. Concentrated plasma is effective in reduc- 
ing this edema, which it accomplishes by its high 
concentration and resultant osmotic action. Such 
action withdraws fluid from the tissues into the 
blood stream. It is in no way curative for the 
infection. 

Schmidt 18 calls attention to the importance of 
benign nontuberculous bronchial stenosis, which 
may develop secondary to chronic bronchial in- 
fection such as that seen in cases of chronic asth- 
matic bronchitis. Secondary and tertiary bronchi 
are principally involved, and occasionally primary 
bronchi. The syndrome of benign nontuberculous 
bronchial stenosis is a definite one. There is usually 
a history of antecedent pneumonia, severe tracheo- 
bronchitis or repeated seizures of asthmatic bron- 
chitis. After variable periods, recurrent bouts of 
chills, fever and general malaise develop. The 
period of fever is usually preceded by an irritating 
nonproductive cough. The temperature may reach 
102 to 103°F., the elevation persisting for two to 
seven days, at the end of which time variable 
amounts of purulent secretion are coughed up. This 
relieves the symptoms. At times the sputum is 
blood tinged. Bronchoscopy is the only clinical 
method of determining whether benign bronchial 
stenosis exists, and it is the only way by which such 
a lesion can be satisfactorily treated. In one of the 
cases reported, a bronchogram showed bronchi- 
ectasis of the left lower lobe in a patient forty-seven 
years old. Fifteen months later it had cleared up 
entirely so that bronchography disclosed no ab- 
normality. In 15 of the 25 cases, bronchial stenosis 
was secondary to asthma or asthmatic bronchitis. 
In a certain number of cases the stenosis recurs and 
it is necessary to repeat bronchoscopic dilatation. 

Asthmatoid respiration. Fried berg 1 9 has discussed 
bronchoscopy with relation to asthmatoid respira- 
tion. In 8 of his cases there was noisy breathing or 
wheezing, and in some of them there was a mis- 
" leading familial history. A number of the cases were 
due to foreign bodies in the bronchus, whereas 


others were due to large amounts of secretion, to 
bronchial stenosis or to tuberculosis. Friedberg 
concludes as follows: 


Altered respiration of an asthmatoid type may result 
from a variety of clinical conditions which produce changes • 
in the caliber of the tracheobronchial lumen. 

Pathologic narrowing of the bronchial lumen, coupled 
with physiologic shortening and contraction of the bronchi, 
probably combine to produce an abnormal vibration of the 
outgoing air during expiration. The resultant sound is often 
wheezing in character. ' 

Illustrative cases indicate the diagnostic and therapeutic 
value of bronchoscopy in simulated asthmatic breathing. 

Endoscopic investigation is warranted in any case of 
atypical bronchial asthma which does not respond readily • 
to diagnosis and therapy. 


Foreign bodies. Holinger 20 reports 5 cases in 
which confections caused severe obstruction to the 
airway in children. He calls particular attention to 
the danger of aspiration of candy or gum in children 
during rapid respiration. A positive history with 
physical findings of laryngeal, tracheal or bronchial 
obstruction establishes the diagnosis. 

Bronchial obstruction. Having recently had 2 
patients in whom aneurysm of the descending aorta . 
was causing complete obstruction of the left main ~ 
bronchus with atelectasis of the left lung, I think it 
is worth while to call attention to the x-ray diag- 
nosis of such lesions by angiocardiography as dis- 
cussed by Steinberg, Grishman and Sussman. 11 , 
Aortic aneurysm as a cause of' bronchial obstruction 
is rare, but should naturally be recognized before 
bronchoscopy is undertaken. Bronchoscopy in • 
aneurysm may be a harmful procedure, and biopsy 
of the obstructing lesion is almost certain to prove 
fatal. 

Importance of the cough reflex. The importance of 
preserving the cough reflex in all diseases of the lung ^ 
cannot be overemphasized. The cough is the d 
“watchdog of the lung” and enables the patient to : 
raise secretions that if left stagnant are definitely 
harmful. Many physicians, however, unnecessarily s’ 
order cough medicines that seem to abolish the ^ 
cough reflex. Occasionally, of course, sedation is . 
necessary to abolish pain. In this connection John- 
son 22 discusses postoperative pain following tota . 
pneumonectomy. He writes as follows: 


One’s natural impulse is to give patients sufficient ta _ 
phine to relieve the pain. However, this incurs the da g s 
of diminishing the cough reflex to such an extent ^ t 
secretions accumulate in the tracheobronchial tree. ln . . 
instance, this resulted in atelectasis of the right upper . 
after a left total pneumonectomy. Such a comp ,c ^ ' 

may be overcome only by the most energetic treatmen • ^ 

If, on the other hand, one avoids sedation too lon £> . 
patient’s life may actually be threatened as a conscqu . 
In at least one patient, the sedation was held off 100 . 
for fear of diminishing the cough reflex. Because o p > ^ 
the patient began taking shallow rapid respirations. j 
allowed secretions to accumulate in his tracheobro !■ 

tree to avoid the pain of coughing. Because of tnes , 

factors he developed an anoxia and from yt "A •„ . 
shock. When a large dose of morphine was given, V 
was sufficiently relieved to allow the patient to co o v ; n g 1 
the secretion and take deep, even respirations. j rom 
overcome the anoxia, the patient rapidly recovere 
the shock with the aid of intravenous fluids. > 1 
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It ha$ been found therefore that one must proceed care- 
fully alone the middle road between too much morphine 
and too little morphine, either extreme having potentially 
fatal complications. However, even with the most careful 
attention, it may often be impossible to reach a stage of 
sedation which will relieve the patient's pain adequately, 
and still not depress his cough reflex and respiratory rate 
to a dancerous degree 

Trauma. Foss and New 23 report a case of trau- 
matic stenosis of the larynx in which the normal 
lumen of the larynx or upper portion of the trachea 
was occluded by scar tissue. This condition was 
treated by a new type of obturator constructed of 
veronite, Among the advantages of this method are 
that the device can be worn with comfort, that 
there is no formation of granulation tissue within 
the larynx, that there is no discharge and con- 
sequently no odor and, that the obturator may be 
cleaned as an office procedure. 

jldtttoma. Anderson 24 reports a case of so-called 
“adenoma” with metastases to the liver. The bron- 
chial tumor alone would have been considered 
benign, but on the finding of metastases in the liver 
was diagnosed as, malignant. In view of this case 
the author believes that the principle of treatment 
of bronchial adenoma should be the same as that of 
malignant tumor. There are undoubtedly border- 
line cases, but, as pointed out in last year’s review 1 
he term “malignant adenoma” seems to be some- 
what of a contradiction in terms. Mulligan and 
jarpery 5 however, have also called attention to 
ow-growing tumors of the bronchus originally con- 
'dered to be benign adenomas but shown by later 
uopsies to be adenocarcinomas. Such tumors must 
5t etched carefully. Lobectomy or pneumonec- 
•°t«y may be indicated in these cases, not only bc- 
4use l he remote possibility of histologic change 
lo malignancy but also because of irreparable lung 
2 mage or the existence of a large extrabronchial 
Won of the tumor. 

arctnoma. Cohcn 2G reports an interesting case of 
^ strutting emphysema and atelectasis in the same 
n 8 resulting from bronchogenic carcinoma. The 
n jor was so situated in the main bronchus as to 
u C U e completely the orifices of the bronchi of the 
*chV m ’^ e l°b cs » simultaneously, it caused 
f.f t . Cc . ’ va ‘ Vc type of obstruction of the bronchus 
the lower lobe. 

^mh^f an ^ ^‘? r Per, 2S in a detailed study of the 
bn* H° - -° f prImar Y carcinoma of the human 

eases |'V^ 8cusse ^ Pathologic anatomy in 45 
both { ° ^ ca ? es primary’ carcinoma was found in 
"'inch seems quite remarkable, 
fauls t ° n?7 rc P orts that carcinoma of the lung 
ttomach r ? UCncy Secon d only to carcinoma of the 
land ha • C . death ratc f rom this condition in Scot- 

l! ’559in‘min Creased from 437 per M 0 * 000 in 1935 
^2 cases reported, 37 patidnts 
tW a " d 15 were females. ' 

Xtnic Ca ! r * ev,den . ce the importance of bronchio- 
loll," , v ] Cmon ) a j s contained in an article by Over- 
lcre it is stated that cancer of the lung 


is one of the most serious diseases of the chest in 
patients within the age period from forty to sixty- 
five years, particularly in men; that many patients 
seek help at a time when the lesion is still confined 
to the lung; that symptoms and signs are either 
lacking or misleading in the early stages; that the 
earliest lesions in almost every case produce some 
telltale shadow on the x-ray film; and finally that 
the diagnoses may be clinched in two ways — first, 
the majority of lesions are visible bronchoscopically 
and are accessible for biopsy and, second, when the 
suspicion cannot be verified in this way, it is pos- 
sible to explore the chest safely by surgical means, 
settle the diagnosis and if necessary carry out 
curative treatment. 

Fetter 55 also comments on the increase in fre- 
quency of primary carcinoma of the lung as shown 
in recent reviews. It appears that 10 per cent of all 
cancers start in the lung and that it is now the 
second most frequent site of origin of primary 
malignancy, the stomach being involved more than 
any other organ. In the United States about 15,000 
people die from bronchogenic carcinoma every year. 
Many factors have been considered as possible 
causes of the disease: the influenza epidemic of 191S 
(metaplasia of the bronchial mucosa has been found 
in patients dying of influenza); inhalation of irritat- 
ing fumes, such as the exhaust from automobiles, 
tile fumes from tarred roads or tobacco smoke (the 
fact that carcinoma of the lung is at least four times 
as frequent in men as in women has been cited in 
support of the tobacco-smoke theory); silicosis; 
tuberculosis; and other nonspecific lung infections, 
such as bronchiectasis and lung abscess. The author 
emphasizes the importance of early bronchoscopy 
in suspected cases and the fact that thoracotomies 
should be done only by those trained in thoracic 


* In the early diagnosis of carcinoma of the lung, 
lowai 5 * points out the value of sputum exarmna- 
on by the smear method of Dudgeon. The sputum 
iould be coughed up the first thing in the morning 
a that there will be no contamination with food 
articles. Preservatives or disinfectants must not 
e added, and the specimen should be examined as 
non as possible after collection. Specimens col- 
■cted at bronchoscopy or coughed up shortly after- 
,ard are suitable for examination. Dudgeon ad- 
■ised that the sputum be poured onto an unglazed 
orcelain tile to concentrate it, but Gowar found that 
,v examining it in a large Petr, dish on a black 
.ackground it was easier to pick out portions for 
xamination. Blood-streaked fragments ° th a 
datively solid portions are picked out with 
datinum loop or scalpel and are spread thinly on a 
lide. Several slides are prepared from each *putumj 
■I,-., are fixed by immersing at once in a bath 
chaudinn-s solution, leaving them there for twentj 
" and washing them for two minutes m 0 
, er cent alcohol containing a trace of indme. 
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remove the excess of mercury bichloride, and then 
in distilled water. The slides are stained with 
Mayer’s hemalum for one and a half to two minutes, 
blued in tap water, counterstained with eosin for 
two minutes, dehydrated and mounted in Canada 
balsam. They are then examined with the low 
power of the microscope, and any suspected group 
of cells is submitted to a higher magnification. 
When the clinical evidence is strongly in favor of 
carcinoma, several specimens of sputum should be 
examined before a negative report is made. A nega- 
tive report does not exclude malignant disease. 
Gowar used this method in 93 cases of suspected 
neoplasm of the lung. In 64 per cent of the cases he 
succeeded in demonstrating malignant cells. The 
cells were found not only in advanced cases but 
also in a significant proportion of those in which the 
growth was still operable. The test is of value in 
establishing malignancy when other methods of 
investigation, including bronchoscopy, have failed, 
when it is desired to explore the chest, when the 
patient is too ill to be submitted to other methods 
of investigation and when the growth is masked by 
secondary inflammatory changes in the lung. It is 
urged that the test be more widely employed and 
that aspiration biopsy be reserved for cases giving 
repeatedly negative sputum tests, not being used 
when surgical removal of the growth is envisaged. 

Field and Quilliam 31 report the case of a four- 
and-a-half-year-old girl with primary bronchial car- 
cinoma. She had always been in good health until 
eleven days before admission, when she developed 
an unproductive cough with periods of apnea. 
Physical examination revealed a cyanotic, dysp- 
neic child and the presence of pleural effusion on 
the right, which steadily increased in spite of re- 
peated thoracenteses. Examination of withdrawn 
fluid revealed many mesothelial cells suggestive of 
malignancy. On thoracoscopy many neoplastic 
nodules over the parietal pleura were seen, and his- 
tologic examination showed them to be infiltrating 
anaplastic carcinoma of the bronchial type. The 
patient expired two months after admission with 
evidence of metastases to the supraclavicular lymph 
nodes and also extension of the tumor to the chest 
wall. Autopsy revealed a carcinoma of the bronchus 
with extensive pleural involvement and metastases 
to the bronchial, mediastinal, right supraclavicular 
and axillary and celiac-plexus lymph nodes. 

Metastatic pulmonary malignancy. Brezina and 
Lindskog 32 report the case of a sixty-five-year-old 
woman who was submitted to right total pneu- 
monectomy for a discrete tumor of the right upper 
. "lobe. A subtotal hysterectomy and bilateral sal- 
pingo-oophorectomy had been performed thirteen 
years previously for vaginal bleeding and a gross 
diagnosis of uterine carcinoma had been made. 
Recent cough and blood-tinged sputum caused the 
'patient to seek medical help. She recovered from 
the operative procedure. The removed lung showed 


a solitary metastasis of uterine adenocarcinoma. 
On examination five months later the patient was 
in good general condition, with no evidence of 
recurrence. 

King and Castleman 33 made an autopsy study of 
bronchial involvement in metastastic pulmonary 
malignancy. They report as follows: 

Necropsies performed at the Massachusetts General 
Hospital over a ten-year period on patients with metas- 
tatic pulmonary neoplasm were investigated in order 
to discover the incidence of those in whom actual in- 
vasion of the bronchus occurred. In 109 cases of pul- 
monary metastatic tumor 18.3 per cent showed bronchial 
invasion. In addition to these, 3 patients with malignant 
lymphoma showed bronchial invasion. It is believed that 
the incidence would have been much higher if especial 
attention were paid to the gross examination of the com- 
plete bronchial tree and if more sections were taken for 
microscopic study. Detailed analysis was made in 20 
cases in which infiltration of the bronchial tree was found 
and the following observations were made: The neoplasm 
in 14 was carcinoma; in 6, sarcoma. Four patients (20 per 
cent) raised blood-streaked sputum. Nine patients (40 
per cent) had no pulmonary symptoms. 

Conclusions. Metastatic pulmonary neoplasm may 
simulate a primary tumor. In a patient suspected of hav- 
ing pulmonary neoplasm, the raising of blood-streaked 
sputum cannot be considered as pathognomonic of a 
primary tumor. But the raising of blood in a case of 
metastatic pulmonary neoplasm is rare. In the present 
study, it occurred in only 4 out of 109 cases. 


Tuberculosis. After deploring the fact that many 
bronchoscopists are not primarily interested in 
bronchoscopy or diseases of the chest, Lloyd and 
Budetti 34 go on to discuss bronchoscopy in pul- 
monary tuberculosis. They believe that the lesion 
in the bronchus is the same as that in the lung, and 
that the healing of the intrabronchial ulcer is con- 
ditioned on the development of a negative sputum, 
in which event the patient shows progressive im- 
provement in the bronchus parelleling that in the 
lung. In view of the underlying pathology, they say, 
it is difficult to see how either cauterization of ulcers 
or dilatation of strictures can be of much value. They 
are opposed to dilatation because they have never 
seen a permanent increase in lumen by this pro- 
cedure and are afraid of possible recurrence of pain, 
hemoptysis and even tubercle bacilli. 

Warcalde 36 made autopsy studies of 3 cases m 
which there was an association of pulmonary tuber- 
culosis and primary cancer of the bronchus. These 
cases proved that tuberculosis and cancer of th e 
lung may coexist, and the author is inclined to think 
that this association is more frequent than is - 


generally believed. In 2 of his cases, cancer 


had 


developed in a bronchus that had been chronical y 
damaged by material eliminated from an old tuber- 
culous cavity. In the third case, there was malig- 
nant degeneration of an old tuberculous cavity that 
had been partially epithelialized. These cases, as 
well as others cited from the literature, prove tha 
chronic tuberculosis may bring about changes m 
the tissues from which cancer may develop. Never 
theless, tuberculosis cannot be considered a p r *j 
cancerous disease, nor is it true, as Ewing claime , 
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that chronic tuberculosis is the chief cause of cancer 
of the lung. Warcaldc goes on to say that there is 
no doubt that cancer may bring about exacerbation 
of old tuberculous lesions of the lung This, too, 
nas seen in these cases. Paradoxically, tuberculous 
lesions may disappear in the course of cancer. In 
one of these cases tuberculous tissue had been 
destroyed by the advancing cancer, and he cites 
a case described by Trommel in which no tuber- 
culous tissue was found in the lungs of a patient 
dead of bronchial cancer who during life had re- 
peatedly shown tubercle bacilli in the sputum The 
cancer had destroyed both normal and tuberculous 
tissue after having caused exacerbation of the 
tuberculosis. 

Tuttle, O’Brien, Day and Phillips, 36 in a study of 
92 patients with ulcerobronchial or healed bronchial 
•tenosis, made the following observations: 


ulceration in the trachea and sometimes in the 
bronchus 

(To if concluded) 
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CASE 30211 
Presentation of Case 

A fifty-one-year-old machinist entered the hos- 
pital because of shortness of breath and productive 
cough. 

The patient was in excellent health until one 
month before admission, when he developed a heavy 
cold characterized by malaise and cough, the latter 
usually occurring after returning from work in 
the evening and being relieved by the raising of 
a plug of greenish sputum. He felt so poorly that 
he stayed out of work for three or four days, during 
which time there was no change in his symptoms. 
He then returned to work but was weak and short 
of breath. He collapsed and was taken home, where 
he rested for ten days. He was then admitted to a 
community hospital, where x-ray studies were done 
and about 1500 cc. of fluid was removed from his 
chest, with considerable relief. He was discharged 
at the end of eight days under the care of a roent- 
genologist, who gave him “high-frequency” x-ray 
treatment every other day for a few days, without 
relief. The treatment was stopped and he became 
progressively more dyspneic. There was no chest 
pain, hemoptysis or known weight loss. For two 
months before the onset of his illness he had been 
constipated and had noted a decrease in the caliber 
of his stools. The abdomen became more protuber- 
ant and he experienced occasional transient crampy 
painrin the abdomen. He had no nausea, vomiting, 
loss of appetite or clay-colored or tarry stools. 

Physical examination showed a well-developed, 
well-nourished, dyspneic man. The neck was 
“swollen” on both sides. The heart was not re- 
markable. There was dullness over the entire left 
chest, with decreased breath sounds, bronchial 
breathing and absent tactile fremitus. The ab- 
domen was distended, with a fluid wave and shift- 
ing dullness. 

The blood pressure was 130 systolic, 80 diastolic. 
The temperature was 99°F., the pulse 100, and the 
respirations 25. 

Examination of the blood showed a red-cell count 
of 3,200,000, with 90 per cent hemoglobin. The 
white-cell count was 11,500, with 92 per cent neutro- 
phils, 6 per cent lymphocytes and 2 per cent mono- 

*On leave of absence 


cytes. The urine was normal. A blood Hinton test 
was negative. 

X-ray examination revealed a large amount o] 
fluid in the left pleural Cavity, which compressed 
the left lung and displaced the heart and medias- 
tinum to the right (Fig. 1). There appeared to be 
widening of the superior portion of-the mediastinum 
on the right. The right lung field was fairly clear, 
with some increase in the markings. A small amount 
of fluid was seen in the right costophrenic angle. 

A barium enema was unsatisfactory because of in- 
adequate preparation, but no abnormality of the 
colon could be demonstrated. The liver was some- 
what enlarged. Thoracentesis in the left seventh 
interspace yielded 2400 cc. of watery, red fluid with 
a specific gravity of 1.011. A culture was negative, 
and no tumor cells were seen in the sediment. 
Following this procedure the patient improved con- 
siderably but temporarily. A second thoracentesis 
two days later yielded 750 cc. of similar fluid, but 
the dyspnea increased and he died on the fourth 
hospital day. 

1 

Differential Diagnosis 

1 

Dr. Reed Harwood: I take it that this patient 
did not have a cold. There is no mention of sore 
throat or coryza. I also presume that the radiol- 
ogist in the outside hospital was able-to see some- 
thing after the chest tap that gave him an idea con- 
cerning the diagnosis. Our x-ray films are not defi- 
nite enough to justify a diagnosis. 

It is not clear from the history when the swelling ( 
of the abdomen took place. 

The description of the cervical swelling could , 
mean anything or nothing. Did it mean masses, ( 
was this actual edema of the neck or was it simply 
due to distended jugular veins? 

Dr. Frank Wheelock: The swelling was at the 
base of the neck in the midline, extending down to 
the shoulder. It was fairly firm, but not a mass, 
just a swollen neck. 

Dr. Harwood: Was the bronchial breathing 
heard throughout the whole chest or simply near 
the upper level of the fluid? 

Dr. Wheelock: It was above the let cl of tie 
fluid. 

Dr. Harwood: There must have been absent ^ 
breath sounds low on the left side. 

This man died soon after admission and pm ^ 
sumably never had a bowel movement after en 
trance to the hospital, but with a story of cran! W 'b 
abdominal pain and decrease in the caliber o 
stools, a test for occult blood in the stool "'ou 
have been important. . i' 1 

Dr. Benjamin Castleman: Blood examination ^ 
at the outside hospital showed a red-cell count o ^ 
4,100,000, with 80 per cent hemoglobin. , ' 

Dr. Harwood: We might see the x-ray nm 15 a ■ * ° 
this point. 
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Dr. Laurence L. Robbins: As is fairly evident, 
there is a large amount of fluid, in the left pleural 
cavity displacing the heart and mediastinum to the 
right. There is a small amount of fluid in the right 
pleural cavity. I cannot tel! much about the left 
lung. These Aims are suspicious of some disease 
within the lung, but it is indefinite on account of 
the fluid. A fairly important observation is the 
appearance of the right side of the superior medias- 
tinum, which is large and somewhat lobulated in out- 


the lung was pushed anteriorly. There is no evi- 
dence of the mass extending up into the neck. 
Everything has been pushed over to the right. 

Dr. Harwood: Do you think the tumor alone 
has produced this angulation? 

Dr. Robbins: 1 think that that is sufficient reason 
to explain it. 

Dr. Harwood: The outstanding feature of this 
case is the rapidity with which the patient died. 
There is little in the way of symptoms on which 



Ficurc 1 . Roentgenogram of Chest. 


p lung is probably clear. It has a 

com ,3r . a AP earance > which is probably due to 
,0 PreS . s i On hom the displaced mediastinum, 
tne" t n ® a Io °k at the films of the barium 
to i Relieve there is much information 

, ained from them. The patient was not 

"' e “ pre P ared - 

’ . r wood: This shadow here is perhaps the 
^tmal tumor. 

fc a y R *^® BBl Ns: I do not believe that we have any 
horiz ° , 0 "* n S- Perhaps the patient was in a 
po ?‘ri° n f° r some time, and as the fluid 
u at ed in the posterior portion of the chest, 


to make a diagnosis until just a month before his 
death. I believe that he died of a malignant neo- 
plastic disease, but I admit that I have little idea 
of what form of malignant disease it was. 

It seems highly unlikely that this could have been 
an infection. With bloody pleural fluid and ascites, 
one might consider a generalized tuberculous in- 
fection. The patient, however, had no fever, and 
the disease was much too rapid in its downhill 
course. 

The malignant diseases that we should consider 
are carcinoma, fibrosarcoma and some type of 
lymphoma. Before seeing the x-ray films, I did 
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not realize that the mediastinal lymph nodes were 
as enlarged as they seem to be on this x-ray film, 
and I considered carcinoma as the likeliest diag- 
nosis. The question is, Where did it arise? We 
have one hint in the abdominal symptoms that he 
had. Did he have carcinoma of the colon? I am 
inclined to think not. I may be reasoning erroneously 
when I say that carcinoma of the colon is usually 
slowly growing, with metastases manifesting them- 
selves late. I am going to rule it out. 

Did he have carcinoma of the liver? The liver was 
enlarged, and that is the only single finding we have 
to implicate the liver. There were no abdominal 
masses and no jaundice. I am going to exclude 
the liver as the possible site of the tumor. 

Did he have carcinoma of the stomach? The 
outstanding complaint might have been due to car- 
cinoma high in the fundus. Carcinoma of the 
fundus occasionally goes unsuspected until metas- 
tases occur. He could easily have had metastases 
both to the peritoneum and to the lung and pleura. 

Carcinoma of the lung must be considered, of 
course. He could have had a small carcinoma in a 
silent area of the lung, arising from a small bronchus 
so that, while the tumor grew, it did not invade a 
large bronchus to produce cough, hemoptysis and 
wheezing; then, as it approached the pleura, it 
might have produced pleural effusion and also 
metastases, both to the mediastinal lymph nodes 
and to the peritoneum. That is unusual, but I have 
an idea that this case is unusual, which is why it was 
presented. 

Another possibility is that he had lymphoma — a 
generalized lymphomatous disease — with the most 
obvious manifestations in the mediastinal lymph 
nodes. The first real symptom might have been 
the cough, which suggests that the mediastinal 
tumor was pressing on the left main bronchus and 
that the mediastinal tumor grew to considerable 
size before producing definite symptoms. 

I am at a loss to decide which of these attractive 
possibilities to choose, but I am going to place as my 
first bet lymphosarcoma of the mediastinal lymph 
nodes, pleura and peritoneum, and as the second bet, 
carcinoma of the lung, with metastases to the pleura 
and peritoneum. There is one possibility that I might 
mention, although I have no great confidence in it. 
With the mediastinum so involved, the inferior as well 
as the superior vena cava might have been pressed 
on by the tumor, producing, as it could easily, en- 
largement of the liver and ascites. Against that pos- 
sibility is the fact that he had no peripheral edema. 

Dr. Joseph C. Aub: Could the patient have died 
from replacement of the mediastinum to the left 
following the removal of the fluid? What does the 
mediastinal syndrome come from? 

Dr. Robbins: I think that it is due to pressure of 
the tumor rather than to that of the fluid itself. I 
do not recall having seen an upper mediastinal 
syndrome produced by fluid. 


Dr. Aub: I mean that death occurred because of 
replacement of the mediastinum to normal after the 
removal of the fluid. Why does it happen? It does. 

Dr. Jacob Lerman: Death under those circum- 
stances would be extremely rapid. This man lived 
for practically two days. 

Dr. Castleman: One interesting point is that, 
while the patient was in the hospital, the left arm 
became swollen quite suddenly and markedly. Dr. 
Harwood, have you any further impression? 

Dr. Harwood: The fact does not seem to have 
any diagnostic importance. We know that he had 
enlarged mediastinal lymph nodes. Swelling of 
either arm, the face or the neck can occur at any 
time with an expanding mediastinal lesion. 


Clinical Diagnosis 

Mediastinal tumor, with extension to lung. 


Dr. Harwood’s Diagnosis 

Lymphosarcoma of mediastinal lymph nodes, 
pleura and peritoneum, with metastases? 

Bronchiogenic carcinoma, with metastases to 
mediastinal lymph nodes, pleura and peri- 
toneum ? 

< 

A 

Anatomical Diagnoses 

Oat-cell carcinoma of left lung, with extension 
to trachea, pleura and pericardium, with com- 
pression and thrombosis of left subclavian 
vein and with metastases to the vertebras. 

Hemothorax, bilateral. 

Pulmonary atelectasis, left. 

Bronchopneumonia, right lower lobe. 

Peripheral edema of arms. 


Pathological Discussion 

Dr. Castleman: The autopsy on this man showed 
a large nodular mediastinal mass, which was be- 
lieved to be involved lymph nodes. The mass ex- 
tended upward about 3 cm. 'into the suprasterna 
notch, inferiorly to cover the upper third of the ex- 
ternal surface of the pericardium and then to t 
left to involve the pleura of the left lung all along t e 
hilus. When we cut across the mass we could see 
that it surrounded the aorta, the left subclavian vein 
and the right side of the superior vena cava. , 
the structures in that region were compressed n 
apparently not infiltrated by the tumor. The e ^ 
subclavian vein was thrombosed. Because 1 
perior vena cava was merely compressed rather 
infiltrated, we thought that the best diagnosis wa^ 
some form of malignant lymphoma, since carcino 
is usually infiltrative. , 

On opening the trachea and bronchi wefoun ^ 
there was extensive involvement of the left 
bronchus with tumor, but the lumen was still pa e 
The mediastinal nodes surrounding the trac 
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Jiad penetrated the trachea in one place to form an 
intrinsic mucosal plaque of tumor 1 cm. long and 3 
mm. wide. It is interesting that in so doing the 
tumor, as is usual, surrounded the cartilaginous 
plates but had not destroyed them. The tumor had 
extended into the lung parenchyma. 

On microscopic examination the tumor proved to 
be an oat-cell carcinoma of the lung. The only other 
metastases found, in addition to the mediastinal 
lymph nodes, were in the vertebras, which were 
almost completely replaced by tumor, and one cer- 
tainly should have expected severe myelophthisic 
anemia. 

Dr. Helen Pittman: Did he have ascites? 

Dr. Castlemak: No. 


CASE 30212 
Presentation or Case 

A sixty-six-year-old housewife entered the hospital 
because of severe pain in the right leg. 

The patient was known to have been hypertensive 
for many years. For several months before entry 
she had “palpitation” and had been given 3 gr. of 
^ our t * mes daily. She had been in fairly 
good health for the preceding two or three weeks 
and was able to carry on with the usual housework, 
harly o ne evening, about twenty-two hours before 
a m,S5 i° n » she was suddenly seized with an in- 
tense, substcrnal pain in the chest, which radiated 
o the right midback and was aggravated by inspira- 
■°n. She felt that she could not breathe. The pain 
as followed almost immediately by intense pain 
S 1 extending from the hip to the foot. 

e leg felt completely numb and she could not 
J^o'cit. She was seen by her physician who found 
l?n m , s ^ oc ^ — cold and clammy. The pulse was 
and regular. The blood pressure, which had been 
llfLr 250 . s y stoH c, 190 diastolic, was 200 systolic, 
tastolic. There was no fever. After the onset 
Pam in the leg, the pain in the chest practically 
a * nC * S ^ C ' vas a ^ e to breathe without 
Cl J ^ l 1 ' 8 * however, may have been due to the 
j gn 1 ” le former was so severe that the latter was 
therT K Was E ‘ ven ^ 8 r * morphine through 
p. l j and the next morning, without relief. She 
^ 0 ? s5derab ^y, but voided little urine. She 
p r - a v *rus pneumonia” three or four months 
Cou *. t0 ^mission, followed by a chronic productive 
pi .*• general sinus infection. 

^ e ll l s,Ca l examination showed a well-developed, 
critic n ^ed, sallow patient who appeared to be 
rigjjt** ^ 1 L? nd c °mplained bitterly of pain in the 
atl d » e .^ eE Was sw olIen, cold, “anesthetic 

th Ccn - lc ’ w ‘ tb mild grayish cyanosis involving 
fe| t gj! re ext rcmity; no arterial pulsation could be 
cnlarpp/ C ? U ^ not wi 8gle her toes. The heart was 
10 Cm ’ foft border of cardiac dullness being 
° tae foft of the midline in the fifth space. 


The sounds were regular. A rough, distant, systolic 
murmur, loudest at the apex, was heard by one ob- 
server. Examination of the lungs was unsatis- 
factory. The abdomen was negative. 

The blood pressure was 1 10 systolic, 60 diastolic, 
in the right arm, and 115 systolic, 60 diastolic, in 
the left. The pulse was 92. The temperature and 
respirations were normal. 

The patient was given 14 gr. of morphine every 
three hours and bi gr. of papaverine every four 
hours. A lumbar paravertebral novocain injection 
was performed in the right first, second and third 
lumbar regions without any objective or subjective 
change in the leg. About ten hours after admission 
rectal bleeding was noted. The pulse rose to 110, 
the respirations were 30, and the blood pressure fell 
rapidly There was some bloody sputum, and 
the patient died a few minutes later. 

Differential Diagnosis 

Dr. Wiman Richardson: The story as we are 
given it here seems to me definite and quite pathog- 
nomonic. I know of no condition that produces in- 
tense chest pain followed shortly by terrific pain 
in the leg other than a dissecting aortic aneurysm, 
and that seems to me the only possible diagnosis 
in this case. 

The heart examination is not particularly specific 
although there may have been varying murmurs; 
at least the suggestion here is that the murmur was 
heard by only one observer and was loud. Physical 
examination corroborates the diagnosis of dissecting 
aortic aneurysm. 

In regard to other possible diagnoses, I am so 
sure about this that it looks as if I might be riding 
to a fall; although I do not see how the diagnosis 
can be anything else. If one has to make another 
diagnosis, one must contemplate something that 
will produce intense chest pain and obstruction 
to the right iliac artery or some large artery of the 
leg. If one is considering the possibility of a venous 
embolus, there might be intense chest pain with 
a pulmonary embolus. I suppose it is conceivable 
that one could have a paradoxical embolus to the 
right iliac artery, but it would have to be a big 
patent foramen ovale to allow the embolus to get 
through; and that seems hardly worth considering. 
The only other thing I can think of is a silent coro- 
nary occlusion with a myocardial infarct, followed 
by a mural thrombus; then a second myocardial 
infarct, this one not silent, producing severe pain 
in the chest and at the same time dislodging the 
previous thrombus and sending it to the iliac artery. 
This also seems to be an almost impossible coinci- 
dent. Otherwise I cannot think of any condition 
that would produce intense pain in the chest and 
would occlude the right iliac artery. 

Regarding the laboratory findings, I am interested 
for my own benefit to know — possibly Dr. Castle- 
man does not have this knowledge whether there 
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was increased leukocytosis. One would expect that 
with a dissecting aneurysm, where blood is being dis- 
seminated through tissues not used to having a lot 
of free blood in them, there would be considerable 
leukocytosis. 

Dr. Benjamin Castleman: No blood count is 
recorded. 

Dr. Richardson: I thought that might be the 
case. 

The other thing I want to speak of is the matter 
of therapy. Evidently the hope was that a good deal 
of the difficulty with circulation in the leg was due 
to secondary spasm; hence, efforts were made to 
relieve the secondary spasm of the artery. I do 
not believe that the method employed would have 
been particularly successful. There is one pro- 
cedure I can think of — and it has been attempted 1 — 
that might relieve the whole situation, namely, 
to open the iliac artery and also to make an open- 
ing in the dissecting aneurysm, so that the pressure 
from the arterial system is relieved, as sometimes 
happens spontaneously. This may produce a re- 
mission, often of considerable duration. We had 
a case on the ward some years ago in which I took 
great pride in making a diagnosis of dissecting 
aneurysm. The patient got well, and subsequently 
this diagnosis was discarded. I am taking this 
opportunity to brag about the fact that this patient, 
who died several years later, did have a dissecting 
aneurysm that had evidently dissected some years 
before. In the present case, as I said before, I can- 
not see how the diagnosis can be anything other 
than dissecting aortic aneurysm. 

There remains one thing to discuss — the manner 
of the patient’s death. As you probably all know, 
these patients often die of cardiac tamponade, 
owing to the leakage of blood into the pericardial 
sac or around the coronary arteries, with pressure 
on the coronary arteries and a final rupture into 
the pericardial sac with cardiac tamponade. That 
seems the likely reason for this patient’s death. It 
ought to be mentioned that such patients sometimes 
develop anuria due to pressure around the renal 
arteries, with renal ischemia. Hematuria is not an 
uncommon finding in these cases. 

The pathological findings also might be discussed. 
There is usually a cystic necrosis of the aorta. I be- 
lieve that this condition may arise from a purely 
atheromatous lesion, and there may be reason to 
doubt whether this patient actually did have cystic 
disease of the aorta. If, however, one is to bet on 
chance it is much better to say that there was cystic 
degeneration of the aorta. I cannot think of any 
incidental findings that may be found. One might 
say that in patients of this age it probably is a better 
procedure to try to think of all the various patho- 
logic lesions that there might have been, because 
one often finds a great many different lesions occur- 
ring in such patients, and I am rather inclined to 
disagree with Dr. Cabot's dictum, namely, that 


one should make one diagnosis fit all the symptoms. 
In this case, with the symptoms given, I can think 
of but one diagnosis that fits all the symptoms and 
that is dissecting aortic aneurysm. 

Dr. Castleman: Does anyone want to quiz Dr. 
Richardson? 

A Physician: How does he explain the bloody 
stools ? 

Dr. Richardson: I meant to mention the bloody 
stools. I do not explain them on the basis of aortic 
aneurysm. It seems conceivable that there might 
have been sufficient interference with the arterial 
supply to the lower rectum, in the same manner 
that there was interference to the supply of the 
blood to the leg, so that there was an ischemia or 
infarct involving the lower bowel. 

Dr. Chester M. Jones: Could you not have in- 
terference with the inferior mesenteric vessels, with 
probably an infarct in the region that they supply? 

Dr. Richardson: Yes; I thought that might ex- 
plain it. I do not know why, but I have a hunch 
that the pathologist will not be able to explain the 
bloody stools. 

Clinical Diagnosis 

Dissecting aneurysm? 

Dr. Richardson’s Diagnosis 

Dissecting aortic aneurysm. 

Anatomical Diagnoses 

Dissecting aneurysm of aorta, with involvement 
of the major branches and occlusion of t le 
right common iliac artery. 

Pulmonary hemorrhage, bilateral. 

Hemothorax, bilateral. 

Hemopericardium. 

Hemoperitoneum, slight. 

Cardiac hypertrophy, hypertensive type. 

Early infarction of intestine? 

Arteriosclerosis, generalized. 

Pathological Discussion 

Dr. Castleman: The autopsy on this PJ 11 '™ 
showed what Dr. Richardson predicted. 
tient did have an aortic dissection. The p 
in charge of this case reasoned the same " r ‘U 1 ^ 
he was not so sure of his diagnosis. I n *• ^ 
place the hypertension did not remain up, as 1 . 

in the majority of cases. In this case tie 
pressure had fallen. , n0 t 

Dr. Richardson: The blood pressure 0 
fall in the majority of cases? , . ve 

Dr. Castleman: In most of the cases ^ 
have had here, the blood pressure has re 

elevated. . Tt-isone 

Dr. C. Sidney Burwell*. That is true. m . 
of the differential points between coronary 
bosis and aortic dissection. 
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Dr. Castleman: In about 80 per cent of our cases 
:he pressure remained elevated, 2 and the man in 
:harge of this patient thought that that was one 
joint against dissecting aortic aneurysm. He also 
:hought that the patient should have continued 
:o ha\ e at least some pain in the chest, which ap- 
parently she did not have after the initial attack. 

At autopsy the heart was slightly enlarged and of 
:hehjpertensive type. In the arch was the intimal 
:ear, a horizontal one that involved one third of the 
nrcumference of the aorta. There was only a slight 
:o moderate amount of arteriosclerosis, but the 
ntinial tear did not arise on an atheromatous 
plaque — in fact it very rarely, if ever, does. The 
;ear went through the intima and two thirds of the 
through the media, dissecting proximally to 
-he annulus of the aortic valve and distally down 
die whole length of the abdominal aorta, first into 
the carotid and innominate arteries and then into 


x>th renal arteries (Fig. 1). The dissection around 
‘he mouths of both renal arteries accounted for 
‘he anuria. It extended into the right iliac artery, 
uevating the intima and producing a complete 
delusion. It also dissected into the openings of the 
■* ,ac ax * s an( l the inferior and superior mesenteric 
^ssels The small bowel was completely filled with 
>ood and showed early gangrene. 

the external perforation of the aneurysm was 
101 10 ° clear. We found only 250 cc. of blood in the 
fcncardial cavity, much less than one sees with 
u pture of the adventitia that produces v cardiac 
amponade, which was not present. There was also 
1 out 200 cc. of blood in each pleural cavity, but 
*1* there was no definite external rupture 
t e adventitia. Blood was present in the ad- 
end'lr* lbe ma * n pulmonary arteries and ex- 
nt h 'k t0 ^ un ^ s so t ^ iat we found hemorrhage 
)c f° ot “ ^ un B s > a condition that we have seen twice 
°re. I suppose the patient really died because of 
orta° n °° Z * n ^ hlood throughout all parts of the 


„^ c °Pic examination of the aorta showed 
Regeneration. 

[ is'ected; CHARDS ° N: Wefe thC coronary arteries 

[J R ' Castleman: No. 

cash * ICHardson: you suppose that the ex- 

or tt, C ,nv °^ ver uent of the leg could have accounted 
Dr rP 5n blood Pressure? 

, ur ' vell ? The amount of blood that the 
ad lost might have accounted for it. 


Dr. Castleman: This case would probably have 
not been a good one on which to try the iliac-artery 



Ficure 1. Drawing Showing the Extent of the Dissecting 
Aneurysm. 


operation that Dr. Richardson mentioned. The 
patient was much too sick. 

Dr. Burwell: Has that really been done? 

Dr. Castleman: Not here, but it has been tried 
in New York City, as I have already mentioned. 
The patient died six days after operation. 
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PENICILLIN 

Thanks to the initiative and enterprise of certain 
pharmaceutical houses and other industrial plants, 
supplies of penicillin have increased to such a point 
that the drug is about to be released for more ex- 
tensive civilian use than has been possible during 
the past year. Up to this time only a limited quan- 
has been available for emergency civilian use 
ocation by the War Production Board through 
ittee of the National Research Council. 
1 greater amounts are now on hand, alio- 
jo be continued by the War Production 
t °^by an advisory panel representing the 

i -earch Council, the United States 

1 .tService and the American Medical 

“ D 


To aid in the proper storage and distribution of 
penicillin, a list of “depot hospitals” has been pre- 
pared by the Office of Civilian Penicillin Distribution 
of the War Production Board, those selected for 
New England being designated elsewhere in this 
issue of the Journal. Each hospital will be permitted 
to purchase a monthly quota, and other hospitals 
in its vicinity will be allowed to obtain their supplies 
through this depot. 

The responsibility for the intelligent civilian use 
of this new drug now rests in the hands of prac- 
titioners, and they should not fail to realize that 
the supply is still limited. Penicillin has been proved 
capable of remarkable therapeutic results; on the 
other hand, its indiscriminate use in all types of 
infection will result in a shortage for the treatment 
of the very type of case in which a cure may be 
expected. 


PHYSICAL MEDICINE 

The gift of $1,100,000 by Bernard M. Baruch to 
sponsor the development of teaching and research 
in physical medicine comes at a particularly oppor- 
tune time. In the physical rehabilitation of wounded 
and ill soldiers and sailors and victims of industrial 
accidents, as well as of the young and old suffering 
from disabilities of locomotion, physical and occu- 
pational therapy is destined to play an important 
role. Mr. Baruch’s interest in physical therapy 
arose because of his father Dr. Simon Baruch, a 
prominent hydrologist and a pioneer in this field, 
and was further stimulated by a desire to aid dis- 
abled war veterans. His decision to benefit physical 
medicine, however, was dependent on the results 
of a thorough scientific exploration of the subject. 
To accomplish this a committee under the chairman- 
ship of Dr. Ray Lyman Wilbur and directed by Or. 
Frank H. Krusen was formed. Nine subcommittees 
were also appointed, including those dealing with 
the subjects of poliomyelitis, occupational therapy) 
prevention and body mechanics, hydrology an ^ 
health resorts, clinical and basic research, rehabib ta " 
tion and teaching. Over four hundred scientists w ere 
consulted in the course of a comprehensive three 
month survey. The final report, seeking to emulate 
those famous reports of Mr. Baruch for which h e 
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>ecame known as “Mr. Facts,” is a \aluable source 
>f information on the multiple aspects of physical 
nedtctne 

This report emphasizes the w ide scope of phy sical 
nedicine and its possible application in nearly all 
lelds of medical practice Phy Sical agents produce 
taking biologic responses and psychic reactions, 
ahich in potency' compare fa\ orably with those of 
drugs and other established therapeutic procedures 
In order that these agents may be widely recognized 
and used the primary step in de\ elopment is con 
Mdered the education of teachers and specialists in 
physical medicine This is to be accomplished by 
establishing key centers m selected medical schools 
where, through basic and clinical research, a back 
ground of scientific knowledge will be accumulated 
Teachers will be trained m these centers who, in 
turn, will go to the medical schools of the country 
to educate future physicians in what are considered 
to be the important essentials of phy sical therapv A 
supply of specialists will also become available to 
a id in postwar physical rehabilitation The center 
at the College of Physicians and Surgeons, Columbia 
University, will serve as the chief training center 
w here all phases of physical medicine will be de- 
veloped and co-ordinated, including electronics, 
Mrology, climatology', manipulative procedures 
and occupational therapy Hy'drology and spa 
therapy will be the major concern of another center, 
an d at the third, the structural mechanics of the 
J will be studied An important aspect of this 
'all be a careful scientific analysis of nonmedical, 
therapeutic procedures and claims by practitioners 
osteopathy, chiropractic and naturopathy 
Extensive fundamental studies must be made, and 
cannot be expected at once Scientific data 
accumulated only slowly and painstakingly The 
^ dom of setting up these centers on a ten-year 
j^ Sls ,s l ^ us apparent It is reasonable to expect, 
eve r, that proper recognition and an increased 
°f physical medicine will be achieved in a 
' r ty short time The full benefits of this million- 
3r gift will not be apparent until physical medi- 
^ ls krmly established on a scientific basis by this 
luminary period of research The future practice 
^ Jne ^' Clnc "dt then be influenced by the w idespread 
ct,0n °f medical students in the procedures of 


physical therapy that hav e prov ed to be w orth w hile 
Provided that the work at the kev centers is suc- 
cessfully carried out with the active co-operation of 
themedical faculties and that the anticipated results 
are obtained still greater projects, already out- 
lined m the original report of the committee, have 
been promised similar financial aid One envisions 
an important step in the progress of medicine 
accelerated by Air Baruch's percipient philanthropy 


MASSACHUSETTS MEDICAL SOCIETY 

DFATH 

Wr\T\\ ORTH — Mark. H \\ emu orth M D , of Con 
cord dud May 15 He uas in his sixty sixth jear 

Dr Wentworth received lus degree from Harvard Medical 
School m I9Cb He was a member of the Massachusetts 
Medical Society, the American Medical Association the 
Boston Surgical Societ} and the Neu England Pediatric 
Societv 

His widow two daughters and two grandchildren survive 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR MARCH, 1944 


Diseases 

Resume 

March 

March Seven Year 

1 944 

1943 

Median 

Anterior pol omyelitii 

0 

2 

0 

Chancroid 



** 

Chicken pox 

3364 

1604 

1471 

D phtheru 

25 

) 

12 

Dog bite 

739 

706 

754 

Dysentery bacillary 

19 

4 

3 

German measles 

313 

S210 

10> 

Gonorrhea 

509 

327 

327 

Lymphogranuloma venereum 5 

Measles 35-J#' 

** 

6416 

** 

3245 


68 

118 

10 


4 

3 

2 


7 

2 



0 

0 



2 

2 

* 


1 

4 

* 

, 

17 

12 

* 

* UU L>. 

1576 

1077 

1077 

Pneumonia lobar 

423 

372 

609 

Salmonella infections 

13 

2 

2 

Scarlet fever 

1915 

2494 

1184 

Sy ph 

674 

479 

479 

Tuberculos s pulmonar> 

267 

283 

286 

Tuberculosis other forms 

22 

18 

27 

Typhoid fever 

3 

0 

3 

Undulant fever 

3 

1 

874 

3 

Whoop ng cough 

37S 

969 

*Pfe ffer bacilloa meningitis only other form reportable prev 

ou» to 1941 

♦♦Made reportable Dccembe 

r, 1943 

Comment 




Diphtheria remained relatively high — twice the seven- 
year median, — although the disease was below the level of 
the last two months of 1943 

Meningococcal meningitis was at a point almost seven 
times the seven year median but was much below the level of 
March of last year Nev ertheless, the total number of cases 
for the first three months of this year exceeded that for the 
corresponding period of last year 

The thirteen cases of salmonella infections represent a new 
high for March They were not widely distributed, however, 
seven of them occurring in one city 

GEOCRApmcAt Distribution oi Certain Diseases 
Actinomycosis was reported from Pslmcr, h total 1 
Diphtheria was reported from Boston 5, Cambridge, I, 
Lawrence, 15, Lowell, 1, Mattapoisctt, 1, Methuen, 1, balem, 
I, total, 25 
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Dysentery, amebic, was reported from: Fort Devens, 1; 
total, 1. 

Dysentery, bacillary, was reported from: Boston, 2; 
Worcester (State Hospital), 17; total, 19. 

Encephalitis, infectious, was reported from: Braintree, 1; 
total, 1. 

Lymphocytic choriomeningitis was reported from: 
Springfield, 1; total, 1. 

Malaria was reported from: Boston, 1; Camp Edwards, 14; 
Cushing General Hospital, 7; Fall River, 1; Fort Banks, 11; 
Fort Devens, 20; Haverhill, 4; Millbury, 1; Milton, 1; New- 
bury port, 1; Plymouth, 1; U. S. Marine Hospital (Boston), 
1; total, 63. 

Meningitis, meningococcal, was reported from: Agawam, 1; 
Arlington, 2; Ashland, 1; Attleboro, I; Ayer, I; Boston, 19; 
Braintree, 2; Brockton, 2; Camp Edwards, 2; Cambridge, 2; 
Chelsea, 1; Chicopee, 1; Everett, 1; Fall River, 3; Fort Devens, 
2; Franklin, 1; Lexington, 1; Lowell, 2; Malden, I; Marble- 
head, 1; Middleboro, 1; Milford, 1; Milton, 3; Newton, 2; 
Norton, 1; Pittsfield, 1; Quincy, 1; Saugus, 1; Shrewsbury, 2; 
Somerville, 1; Sturbridge, 1; Waltham, 1; Watertown, 2; 
Westfield, 2; West Springfield, 1; Worcester, 2; total, 68. 

Meningitis, Pfeiffer-bacillus, was reported from: Brockton, 
I; New Bedford, 1* Weymouth, 2; total, 4. 

Meningitis, pneumococcal, was reported from: Boston, 2; 
Cambridge, 1; Cohasset, 1; Norwood, 1; Salem, 1; Worcester, 
I; total, 7. 

Meningitis, streptococcal, was reported from: Lawrence, 1; 
New Bedford, 1; total, 2. 

Meningitis, other forms, was reported from: Boston, 1; 
total, 1. 

Meningitis, undetermined, was reported from: Boston, 3; 
Cambridge, 2; Chelsea, 1; Holyoke, 1; Quincy, 5; Westfield, 
2; Worcester, 3; total, 17. 

Salmonella infections were reported from: Attleboro, 1; 
Bedford, 1; Dartmouth, I; Lynn, 1; Manchester, 1; Medford, 
1; Newton, 7; total, 13. 

Septic sore throat was reported from: Amesbury, 1; Bed- 
ford, 1; Boston, 9; Bourne, 1; Cambridge, 1; Camp Edwards, 
4; Haverhill, 2; Lawrence, 3; Merrimac, 8; Newbury, 1; 
Newton, 2; Scituate, 1; Winchester, 1; Worcester. 2; total, 37. 

Tetanus was reported from: New Bedford, 1; Quincy, 1; 
total, 2. 

Trichinosis was reported from: Boston, 3; Chelsea, 3; 
total, 6. 

Typhoid fever was reported from: Fall River, 1; New Bed- 
ford, 1; North Attleboro, 1; total, 3. 

Undulant fever was reported from: Boston, 1; Cambridge, 1; 
Winchester, 1; total, 3. 


MISCELLANY 


DEPOT HOSPITALS FOR PENICILLIN 


The following New England institutions have been selected 
to serve as “depot hospitals” by the Office of Civilian Penicil- 
lin Distribution, War Production Board, for the proper 
storage and distribution of penicillin for civilian medical use. 
These hospitals will be the local depots for further distribu- 
tion of the drug, as well as a source of supply for their own 
requirements. They will recognize the request of other hos- 
pitals and, if the need is established, will, to the best of their 
ability in consideration of their supply on hand, furnish 
penicillin for purchase by such other hospitals. This list is 
subject to revision by action of the Advisory Panel. 


Connecticut 


Bridgeport* 

Bridgeport Hospital 
St. Vincent f s Hospital 
Bristol. 

Bristol Hospital 
Danbury. 

Danbury Hospital 
Hartford. 

Hartford Hospital 
Municipal Hospitals 
St. Francis Hospital 
Meriden. 

Meriden Hospital 
Middletown. 

Middlesex Hospital 
New Britain.^ 

New Britain General Hospital 


New Haven. 

Grace Hospital 
Hospital of St. Raphael 
New Haven Hospital 
New London . 

Lawrence and Memorial Associ- 
ated Hospital 
Norwalk. 

Norwalk General Hospital 
Norwich. 

William W, Backus Hospital 
Tarrington. 

Charlotte Hungerford Hospital 
Waterbary. 

St. Mary's Hospital 
Wa ter bury Hospital 


Maine 


Augusta. 

Augusta General Hospital 
Bangor. 

Eastern Maine General Hospital 
Dover-Foxcroft. 

Mayo Memorial Hospital 
Lewiston. 

Central Maine General Hospital 
St. Mary's General Hospital 


Portland. 

Maine General Hospital 
Mercy Hospital 
Presque Isle. 

Presque Isle General Hospital 
Rockland. 

Knox County General Hospital 
Rumford. 

Rumford Community Hospital 


Massachusetts 


Beverly. 

Beverly Hospital 
Boston. 

Beth Israel Hospital 
Boston City Hospital 
Carney Hospital 
Children's Hospital 
Faulkner Hospital 
Massachusetts General Hospital 
Massachusetts Memorial Hospi- 
tals 

New England Deaconess Hospital 
New England Hospital for Wo- 
men and Children 
Peter Bent Brigham Hospital 
St. Elizabeth's Hospital 
Brockton. 

Brockton Hospital 
Cambridge. 

Cambridge City Hospital 
Cambridge Hospital 
Chelsea. 

Chelsea Memorial Hospital 
Fall River. 

Truesdale Hospital 
Union Hospital 
Fitchburg. 

Burbank Hospital 
Framingham. 

Framingham Union Hospital 


Greenfield [. 

Franklin County Public Hospital 
Lawrence. 

Lawrence General Hospital 
Lowell. 

Lowell General Hospital 
St. John’s Hospital 
St. Joseph’s Hospital 
Lynn. 

Lynn Hospital 
New Bedford. 

St. Luke’s Hospital 
Northampton. 

Cooley Dickinson Hospital 
Pittsfield. 

House of Mercy^ Hospital 
St. Luke's Hospital 
Quincy. 

Quincy City Hospital 
Salem. 

Salem Hospital 
Springfield. 

Mercy Hospital 4 
Springfield Hospital 
Wesson Memorial Hospital 
Worcester . 

Memorial Hospital 
St. Vincent Hospital 
Worcester City Hospital , 
Worcester Hahnemann Hospital 


New Hampshire 


Berlin. 

St. Louts Hospital 
Concord. 

Margaret Pillsbury General Hos- 
pital 
Hanover. 

Mary Hitchcock Memorial Hos- 
pital 


Affnr. „ . . 

Elliot Community Hospital 
Manchester. 

Elliot Hospital , 

Sacred Heart Hospital 


Nashua. . . 

Nashua Memorial Hospital 


Portsmouth. 

Portsmouth Hospttal 


Rhode Island 


Newport. 

Newport Hospital 
Pawtucket. 

Memorial Hospital 


Providence. 

Homeopathic Hospital 
Rhode Island Hospital 
St. Joseph's Hospital 

Westerly , 

Westerly Hospital 


Vermont 


Bennington. 

Henry W. Putnam Memorial 
Hospital 
Burlington. 

Bishop De Goesbriand Hospital 
Mary Fletcher Hospital 
Montpelier. 

Heaton Hospital 


Newport, 

Orleans 

pital 


County Memorial 


Rutland. 

Rutland Hospital 


St. Albany. . 

St. Albans Hospital 

St. Johnsbury. . 

Brightlook Hospital 


Hos- 


NOTICES 

PHI DELTA EPSILON LECTURE 

Dr. Edward Weiss, professor of medicine at 1 ern PnL^n.?ti 
sity School of Medicine, will deliver the first annual rhi .. . 
Epsilon lecture at Boston University School of w . 
auditorium, on Wednesday, May 51, at 8:15 P- m - J. r5 ;> 
will be “Psychosomatic Aspects of Cardiovascular Lit s 
He will be introduced by Dr. Chester S. Keefer. 


NEW ENGLAND HOSPITAL 
FOR WOMEN AND CHILDREN 


The monthly clinical conference and meeting of w ;|| 
of the New England Hospital for Women and Cm . om 
be held on Thursday, June 1, at 7:15 p.m. in the j, 

in the nurses' residence. Dr. Samue) R. Meaker s .matt.' 
on the subject, “Sterility.” Dr. Ilia Galleam will be 
( Continued on page xv) 
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THIOURACIL IN THE TREATMENT OF THYROTOXICOSIS* 
A Report of Seventy-Two Cases 
Robert H. Williams, M.D ,f and Howard M. Clute, M.D.J 
boston 


TN THYROTOXIC patients thiouracil has been 
1 found to cause a lowering of the metabolic 
rate to normal levels, a return to normal of the 
protein-bound iodine of the plasma and concurrently 
a clinical remission of the disease. 1,2 The evidence 
accumulated suggests that these changes result from 
the action of the drug on the thyroid gland, decreas- 
ing in some manner the formation of its hormone. 
Since the appearance of the above reports we have 
used thiouracil§ in the treatment of 72 thyrotoxic 
patients, including a continuation of treatment of 
the 9 patients reported by Williams and Bissell. 2 In 
the course of these studies a number of observations 
! verc ma ^ e concerning the progress of the disease as 
influenced by prolonged treatment with thiouracil, 
the desired dosage, the complications arising from 
J use of the drug, the use of thiouracil instead of 
' ide preoperatively and the production by thioura- 
cj of certain anatomic and chemical changes in the 
u>}r6id gland. 

The present series includes all the patients with 
7 r otoxicosis seen since the beginning of the study, 
number of variations in the disease were found, 
i ? re were examples of classic Graves’s disease, 
t ° JiC *f°dular goiter and toxic adenoma. The dura- 
l t |° n °‘ *be illness varied from three weeks to twenty- 
years. Subtotal thyroidectomies had previously 
c cri Performed on 13 patients. In one case this 
been carried out three times, and in 
ot er twice. Thirteen patients had taken po- 
A Uin jodide. for several weeks, discontinuing it 
y '? ^out a month before thiouracil. therapy 
pj t i. e ^ un< Most of the patients were not hos- 
tX3 . J or more than one day. Complete physical 
'nations were made, particular attention being 
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paid to the size, configuration and consistency of the 
thyroid gland and to the manifestations of exoph- 
thalmic ophthalmoplegia. Before the beginning 
of treatment an adequate number of determinations 
of the basal metabolic rate were made to indicate 
the degree of toxicity. 

In the first 30 patients treated the initial daily 
dosage of thiouracil was usually 1 gm., but with 
subsequent patients it was 0.6 gm. daily or rarely 
0.4 gm. In most cases, however, the dosage was 
reduced to 0.2 gm. daily over a period of about six 
weeks. Single doses usually consisted of 0.2 gm., 
although they were sometimes only 0.1 gm. When 
several doses were given dally, they were spaced 
evenly throughout the day for reasons that will be 
discussed later. 

Almost all the patients were permitted to perform 
their usual duties but were asked to return to the 
outpatient clinic at the Boston City Hospital for 
observation, including a determination of the basal 
metabolic rate, at intervals of one or two weeks 
during the first six weeks of treatment, and at in- 
tervals of about four weeks thereafter. The white- 
cell count was usually made several times during the 
first six weeks, but thereafter only when the patient 
developed some type of infection or complained of 
vague weakness and malaise. 

We have now treated 48 patients for more than 
two months, 35 for more than four months, and 16 
for more than six months. Twenty-four patients 
have been treated for two months or less. 

Results oi Treatment 

Although estimations of the clinical status of the 
patients were made at each visit, the thyrotoxicity 
can best be demonstrated by presenting the rates 
of basal oxygen consumption, since the results of 
this test were usually in accord with the observed 
clinical changes. Many patients maintained that a 
marked improvement had occurred within twenty- 
four to forty-eight hours after first taking thiouracil. 
This rapid change may have been due impart to a 
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mild sedative effect of the drug, as well as to its 
psychologic effects. 

Changes in Basal Metabolic Rate 

There were 59 patients who had not received 
iodide treatment for more than one month before 
thiouracil was started and were therefore probably 
free of iodide effect. These cases were divided into 
three groups according to whether the lowest 
metabolic rate preceding thiouracil treatment was 
from +55 to 89, from +35 to 55 or from +15 to 35 
per cent; there were 16, 23 and 20 patients, respec- 
tively, in each division. For each group was cal- 
culated an average of the basal metabolic rates ob- 
tained before and after thiouracil treatment and at 
equal intervals thereafter. These results are plotted 
in Figures 1, 2 and 3, together with the extreme 
variations in the metabolic rates and the average 



Figure 1 The Changes ire Metabolic Rate and Weight in 
Association with the Thiouracil Treatment of 16 Patients with 
Marked Thyrotoxicosis. 


weight gain. In these figures are included the re- 
sults obtained preoperatively in 18 patients who 
had a subtotal thyroidectomy. One patient felt so 
well after a few months of treatment that he refused 
any more treatment or examination. Four pa- 
tients discontinued therapy for intervals of two 
to four weeks, and 3 of these had a slight recurrence 
of their disease. All these patients had a normal 
basal metabolism for more than a montli before dis- 
continuing treatment. One patient discontinued 
therapy for three weeks after having taken it for 
two months, but there was no relapse. Therapy was 
resumed; a few months later she discontinued it for 
one month and experienced a recurrence of the 
disease, but there was no thyrotoxicity within three 
weeks after resuming treatment. Another patient 
discontinued therapy after three months and ex- 
perienced a relapse in three weeks; complete remis- 
sion did not occur until six weeks after resuming 
treatment. A third patient stopped taking the drug 
after seven months. An exacerbation was observed 
in two weeks, and the metabolic rate was not found 
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normal until four weeks after resuming treatment. 
The metabolic rates during the exacerbation in these 
3 patients have been omitted, but those obtained . 
after a few weeks of resumed treatment are included. 

The basal metabolism decreased under thiouracil 
treatment much more rapidly in the severe cases 



Moderately Severe Thyrotoxicosis . 


(basal metabolic rate, +55 to S9 per cent) than 
in the others. It did not become normal on the 
average, however, until after five weeks of treat- 
ment, whereas in the moderately severe cases ^(basal 
metabolic late, +35 to 55 per cent) this interval 
was four weeks, and in the mild cases (basal meta- 
bolic rate, +15 to 35 per cent) only three weeks. The ' 
basal metabolic rate had become normal in eac 
patient within an interval of ten days to seven 
weeks. This statement does not a[+ly to all t > e 



Figure 3. The Changes in Metabolic Rate and J j 
Association with the Thiouracil Treatment of 20 to 
Mild Thyrotoxicosis. 


cerai oi 


cases subsequently operated on, because s&vera .. 
these patients were treated for less than Dvo we ^ ^ 
During the interval that they were observe , 1 ^ 
ever, there was no difference in their respons^ ^ 
therapy from that of the unoperated cases. n e 5 
tially all the patients the metabolic rate rem 
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( normal following treatment, although occasionally 
a\alue slightly above normal was obtained that, on 

* questioning the patient, was usually found to be 
related to excess work before the* test, a respirator)" 
infection. or some other such extraneous factor. The 

L slight tendency to a rise in the metabolism after 
1 about two months of treatment was probably related 
1 to reduction in dosage. In an attempt to use the 
minimal effective quantity of tluouracil the dosage 
| v, as occasionally reduced to as little as 0.1 gm daily, 
r which was sometimes inadequate. On the other 
1 hand, when the dosage was too large, the metabolic 
rate became undesirably low and the patient ex- 
i perienced distinct clinical manifestations of hypo- 
, thyroid ism. However, these changes could be 
rapidly altered by a slight readjustment in the 
dosage. 

In most of the patients there was little or no gain 
m weight during the first two weeks of treatment 
■ Indeed, in many cases there was an actual loss in 
[ ™ght. Gain in weight was rapid with four to eight 
f p,ce ^ s °f treatment and gradually increased there- 
after, occasionally becoming excessive, 
r There were 13 patients who received iodide ther- 
apy either within one month before commencing 
» “ 110 uracil or during its administintion. Con- 

* s ^ Ue ntly, these cases are discussed separately fiom 
| Jhe foregoing 59. In Figure 4 arc plotted the changes 

®tne metabolic rate of these patients, each of whom 
l ?" ta ^cn potassium iodide regularly for an interval 
i one ^°nth to two years, this therapy ha\ mg been 
^continued during a period of fout weeks preceding 
' T? rac ^ trea tment; in this group a continued 
( ^ me effect was to be expected. At the time that 
e thiouracil therapy ivas begun the metabolic 
I* ***» normal in only one case. These patients 
ended to be resistant to thiouracil therapy , par- 
[ icularly during the first three weeks. In fact, in 
y a cases in which there was an immediate tran- 
1 'on from iodide to thiouracil therapy, a distinctly 
^tenter elevation in the metabolic rate was found 
o weeks later. .Whereas a normal metabolism was 
ei r' 1 ' 7 1° the 5 patients treated for 

T t Weeks or longer, this interval was distinctly 
n 8cr than that required in the 59 cases previously 
^cussed (Fig S . 1, 2 and 3). This delayed re- 
l nse ,' vas obsen ed even though no iodide had 
given for as long as three weeks preceding 
f * ar ° Ur ? c, k T he course °f a tenth patient was ap- 
cq en , 1 y ^milar, but the data in this case are in- 
Pota^ ^be remaining 3 of the 13 patients teceived 
rc? SlUQ } Iodide and thiouracil concomitantly. The 
i' as 0nse * n * wo these cases was about the same 
[ \ v j lA ^ expect from the use of thiouracil alone, 
1 dirit^ 5 ln ^ ie ^ird case the metabolic rate dc- 
’ lodid f Cry s ^ 0W Iy > the latter patient had taken 
trc atmcnt lW ° ^* cars before beginning thiouracil 

, chln c 2 °' f the 59 patients already discussed, the 
. m metabolic rate when the therapy was 


changed from thiouracil to potassium iodide were 
also observed. In each case a slight exacerbation 
occurred. 


Changes in Protein-Bound Iodine Content of Plasma 

Although the accurate determination of the 
protein-bound iodine* content of the plasma repre- 
sents one of the best methods of estimating the 



I iGurt i. The Changes ns Metabolic Rate and Weight in 
hsociatton wilt the Treatment of p Patients with Tkyro • 
toxicosis Who Had Previously Beer Chen Potassium Iodide. 
Note that the decrease in metabolic rate, as well as the gain in 
n eight, took place more slouly than it did in those who had 
pretiously receited no iodide therapy {figs* I, 2 and 5). 


amount of thyroid hormone produced, the procedure 
involved is long and tedious and thereby tends to 
reduce extensive use. Nevertheless, in some cases 
the changes induced in tins fraction by thiouracil 
therapy have been followed, the method of Riggs 



Figure 5 Tie Changes in the Concentration of the Protein- 
Bound Iodine of the Plasma Compared with those in the Basal 
Metabolic Rate following Thiouracil Treatment. 
Patient T, C. had a colloid goiter , B. F. had myxedema, and 
the others had thyrotoxicosis. The dosage of thiouracil teas, 
for the most part, j gm. daily. 

and Man 3 being used. The normal range is from 4 
to 8 gammas per 100 cc. A few" of the results have 
previously been reported. 2 

As shown in Figure 5, the protein-bound iodine 
returned to normal in each of the thyrotoxic pa- 
tients in whom the determination was done. Indeed, 


♦I he protein-boor d iodine it compo'cd of the eo-called "D" and **T" 
■odmes, which are es-entuliy eauivalent, respectively, to the d.-iodotyro- 
•me ami the thyroxin content of the plsstn* 
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in 2 subjects it reached the myxedema range. The 
data are sufficient to show that in at least 4 cases 
the iodine level became normal before the metabolic 
rate did. If this principle held in most cases, one 
would expect the plasma protein iodine to be normal 
in the majority of patients in about four weeks or 
less. The level was essentially normal in 2 cases 
within four weeks and in 2 others within two weeks. 
In 2 subjects estimations were made as long as 
twelve weeks after beginning thiouracil treatment, 
and in each case the iodine concentration was well 
within normal limits. 

No change in the plasma protein iodine occurred 
in a patient with colloid goiter (F. C.) who was 
treated with 1 gm. of thiouracil daily for three 
weeks; nor did any definite change occur in a 
myxedematous subject (B. F.) similarly treated 
for two weeks. 

One patient who stated that she had taken IS 
drops of potassium iodide daily for two years had 
a basal metabolic rate of +44 per cent and a 
thyroxinlike iodine concentration in the plasma 
of 11.6 gammas per 100 cc. She was treated with 
0.4^ g m. of thiouracil daily. Five weeks later the 
basarmethbolism was +15 per cent and the thy- 
roxinlike iodine was 6 9 gammas per 100 cc. Thus, 
whereas this patient was not well controlled with 
iodide, she ^showed >a distinct improvement when 
thiouracil Therapy was given concomitantly with 
the iodide, although the response was 'slower than 
is generally the case when thiouracil alone is used. 

' ' v /v V- " f: ° ! dr 1 'ii< << 

WW WTOWnM ,,-f Ml I ^ 

'“Thei changes inilthersize'and consistence of the 
thyrordrgland are difficult To dfsceriWi {Nevertheless 1 , 
attempts Wereumade to >evaluate /these ‘ factors At 
each-visit-of-the patient — An-increaseJn-the size of 
th+gl+rd+vas~observeain~l 1~ patrentj+duririg the 
first feiv weeks of treatment with thiduijacil. The 
consistence jof these glands, as wdljas thojse of^ome 
other patients, became^rmejr+oon, after I thiouracil 
was started ih|2 Eases ithe thyroid gland was'+s- 
tin'ptl^ Jar-’Fr 1 4 - - A JrU ment 

tha|iiitjiva; . 1 ■ • . ' ■> cases 

no j change ■ . ■ > ■ ' • „ J n 

most of the parents, ~lfow'evef‘,~a “distinct 'decrease 
in the size, of. the thyroid gland was, observed after 
mote ' than’, si>; Weeks of treatment with thiouracil, 
and in 21 cases 'there was a, 53 to 66 percent de- 
crease,,, J,n a few cases ^glands that were formerly 
two to three times normal size and of firm con- 
c;ct-»T, r » an essentially normal state. In 

* 1 desiccated thyroid was' used for 

several weeks m doses of 0.5 to 1 + gr. daily lo'Vhduce 
the size pf the thyroid elandi fn most'oAhe Vases 

sucli treatment proved to be of advantage. 

- .Oi u •> f J .• u,nn m oorru r . 

Ocular 1 Changes? p 110 1 ! >i > ,r >n! mod/ m t u* 

1 Five patients initially, exhibited changes in the 
orbits characteristic of 'those'found with malignant 


exophthalmos. 4 In each case the manifestations 
became worse during the first few weeks of treat- ' 
ment with thiouracil, and in 1 case they became 
severe, the patient developing marked palpebral 
edema, conjunctival injection and chemosis, marked 
lacrimation and several corneal ulcers. Desiccated 1 
thyroid was used in the treatment of these subjects 
after the metabolic rate had become normal under - 
thiouracil therapy. The rationale of this treatment 
will be discussed later. 

All the patients who exhibited a stare and widened 
palpebral fissures experienced a distinct improve- 
ment in these disturbances as the metabolism be- 
came normal. Many patients stated that their eyes 
were “looking normal again.” 

Complications 

The most serious complication encountered was 
leukopenia with agranulocytosis, which was ex- 
perienced by 1 patient. This was discovered at the „ 
end of six weeks of treatment, during which the 
patient received 0.6 gm. of thiouracil daily for the 
first two weeks, 0.4 gm. daily for the next two 
weeks and 0.2 gm. daily for the last two weeks A 
white-cell count was made when the patient com- 
plained of fever and an infected finger. She was 
treated with Pentnucleotide and large doses of crude 
liver extract. Complete recovery resulted, al- 
though only a few granulocytes were present for a - 
period of seven days. In another case the white- 
cell count dropped to 3200, with 20 per cent granu- 
locytes,' only a few days after beginning thiouracil 
treatment. In spite of continued therapy, however, 
th'e 'Vhite-ctell count returned to normal and the 
granulocytes increased to 50 per cent. Subsequently, 
the' patient took thiouracil 1 for more than six months 
and •’ rem'alned+invgood '• healths Leukopenia and ' 
gtanuloCyfcopeniaiiwere/seeWdh.'Some! other cases, 
bhe-'the fincidehce iw+mppa+ntlyVo 'greater than 
that 'bbl3ervCd< in untreated tliy rotoxid patients.' ■' 

FdU+'patientsb developed,"! a' 1 rnorbilliform vrash} 
associated with’ itching, blit thls ! disapphared>inrsplte 
of 5 nOntihued' r ti-eatment?f , !'Three-'i cithers -developed „ 
rfiodetately-scve/e urficarihm One'of tlhesef patient 
discontinued thiouracil fonthreeldays' and then re- 
sumed -if 'Without 1 recurrence.) Another with tirticana 
’developed painful 1 /sWollen ’and stiffs joints lasting . 
One nveek. 1 ’FoiloWing' this 1 episode tioHidd therapy 
was '"substituted. t'Thfesf third tip'htientmdevdlopfi 
UrtiCaria-an'd 'fever after ’eight "months .'of thioiiraci 
therapy %nd < a 1 thyroidectomy Was 'then 'perform • y, 
'“Six patient's 1 developed swelling” 1 of rthe ; Icgs-'t w 
was 'not 1 ^associated ’with’ >hy pop rotei n e ni i a } • ca r ' 
failure 'br>evide‘nc'e of> renal-' dama'gey+ut 1 ' data o 
tained 5 lfro i m 7 SOnie l 'of these pafierttsVasWeii as othe i 
indicate 1 that' thiouracil i+certam dosages may tau^ \ 
a retention of sodium, chloride and water! A* 
crease in the' carbon/dioxide'eombihing r potyef 0 
blood 1 Was' also found'in a 'few of these patientsy 
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these changes disappeared in spite of continued 
therapy. 

Tno patients experienced nausea and vomiting 
during the first week of treatment, but these symp- 
toms disappeared without stopping of the medica- 
tion Another patient had swelling and soreness of 


of whom had received thiouracil preopcratively 
in amounts and for periods of time designated in 
Table 1 The colloid goiters were removed chiefly 
because of their large size, as was the case in 4 
thyrotoxic cases In 6 cases the gland was removed 
because the patient desired this treatment at the 


Tabu* 1 Data tti Cases JVtth Thyroidectomy. 


Clinical Data Day U eight 

Thiouracil during ioliowikc Wficht Contest or 

TREATMENT OP F RATION OPERATION OF InlOURACIL 

Mme duration daily Thyroid 



BEFORE 

DOSACF 

Maximal 

Maximal 

Maxima! 

Toxic Goiter 

OPERATION 

days 

RErORE 

OPERATION 

tm 

Fulie 

Rate 

Blood 

Pressure 

mml/g 

Pulse 

Rate 

JIA 

6 

06 

ISO 

165/9S 

125 

)B 

35 

04 

90 

180/120 

68 

b; 

1 

10 

105 

160/60 

100 

IH 

47 

0 1 

130 

170/100 

too 

ma 

37 

04 

120 

165/110 

96 

HO 

90 

06 

125 

200/110 

100 

^ o 

19 

04 

90 

160/70 

90 

I-A 

26 

06 

140 

220/90 

140 

DE 

68 

06 

110 

190/110 

100 

30 

03 

130 

145/90 

10x 

IT 

BA 

27 

04 

ISO 

170/110 

10i 

12 

06 

120 

150/75 

110 

C.A 

BO 

32 

04 

100 

160/100 

128 

9 

04 

145 

180/70 

130 

CO 

Ml/ 

19 

04 

110 

170/100 

120 

22 

04 

US 

105/80 

95 

Sk 

23 

04 

110 

140/70 

95 

MC 

Ko 

RO 

23 

04 

160 

195/130 

135 

13 

06 

110 

150/80 

120 

24 

06 

10S 

140/80 

100 

Mn 

5 

06 

160 

185/120 

128 

tr 

240 

0 

15S 

I6S/100 

110 

Lo 

C °Woid Goite 
p 0 

Mg 

8 

06 

60 

190/95 

103 

4 

06 

100 

125/80 

105 

9 

06 

130 

220/125 

120 

Cr 

11 

06 

90 

225/135 

100 


submaxillary salivary glands, which subsided 
out alteration of the treatment. 

** summary, untoward reactions of some sort, 
”, e,n 6 from mild to severe, occurred in 13 of the 72 
inch ^ only 3 were these reactions of 

the i Sever ‘ l 7 as to necessitate discontinuation of 
om a frh° u Bfr in some cases therapy was 
'tted until the symptoms ceased. 

"TU’i ROlDECTOMY FOLLOWING TlUOURACII 

Treatment 

^hyroidectomywas performed on 22 thyrotoxic 
Cnts and on 3 patients with colloid goiters, each 


Maxima! 


COLLOID ReMARAS 

Temperature 


GLAND 

°F 

fiw 

mg/ lOO gm 

mg/ioogm 

100 5 

23 

12 


101 

14 



99 5 

14 

14 

Pr cope rativc treatment 


consisted of potassium 
iodide thiouracil given on 
day pr-cedmg operation 


101 

soo 

22 

25 

Desiccated thyrotd, 1 gr 





daily for first 30 dav* of 
thiouracil treatment 

99 8 

39 

5 


Desiccated thyroid. 0 5 gr 
daily , for first 23 days of 





thiouracil treatment 

100 

29 

23 



102 

35 

39 



101 

76 

8 

14 


Prtassium iodide for 6 
weeks, ending 10 days be- 
fore operation 

100 

59 


101 5 

32 




100 

20 

9 



100 5 

22 

15 


Potassium iodide for 2 
months, ending 3 week* 
before beginning of thio- 





uracil treatment 

100 

44 

18 

60 


101 5 

50 

6 


Potassium iodide for 4 




months ending 2 week* be- 
fore thiouracil treatment 


101 5 

20 

8 



101 

9 

28 


Potassium iodide at well 




as thiouracil, for 1'$ days 
before operation 


101 5 

21 

20 

68 

Potassium iodide, a* well 
as thiouracil, for 1 day 



19 

41 

before operation 

99 

61 


100 

23 

21 

31 


100 

40 

12 

49 

Potassium iodide, as well 




as thiouracil for 14 days 
be/ore operation 


101 

14 

0 


Thiouracil for 5 days be- 
ginning 17 days before 
operation, potassium io- 
dide for 9 preoperative 
day* 

No thiouracil for 7 days 



101 

42 

14 






before operation 

101 5 

14 

17 


Potassium iodide for 2 




months, ending 5 weeks 
before thiouracil treat- 






ment 

100 

8 

8 



101 

255 

28 


Potassium iodide 1 day 
before operation 

101 

150 

12 




outset. In 11 cases it was removed because such 
factors as distant residence or business obligations 
interfered with adequate observations. The gland 
was removed from 1 patient after slic had developed 
urticaria that was apparently due to thiouracil 
However, in no cast teas a thyroidectomy performed 
because of any evidence that the metabolic rate .could 
not return to normal with the use of thiouracil alone 
In fact, 111 13 of these 22 patients the basal metab- 
olism was normal at the time of the operation 
Eight of the other 9 patients had received treat- 
ment for less than four weeks, but during tins in- 
terval they showed the usual lowering of the basal 
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metabolic rate that occurred in the nonoperated 
group. The remaining patient had a basal metab- 
olism of +17 per cent at the time of operation, 
having received thiouracil for five weeks. Judging 
from the course of other cases, however, the rate 
would most likely have been normal within another 
week. 

The actual duration of thiouracil treatment pre- 
ceding operation varied from one day to two hundred 


99 to 102°F., averaging 100.7°F. The postoperative 
period of hospitalization varied from five to fifteen 
days, averaging eight days. On the whole, the 
course of the patients during and following the 
operation was relatively smooth in all but 3 cases, 
these patients being excited and restless. In none 
of the latter cases had thiouracil been given for 
as long as ten days. In general, the patients treated 
with thiouracil and without iodine for as long as' 



Figure 6. Section of Thyroid Gland of a Thyrotoxic Patient Treated with Thiouracil for 

Twenty-Three Days. 

Note the scanty colloid and the great mass of cells. Most of the colloid is quite pale, although 
a few deep-staining clumps are seen in the right lower corner. The cells are hyperplastic, 
and the lumens of many acini are largely obliterated. Increased interstitial tissue is observed- 
in some areas. 


and_ forty days, and the daily dosage was usually 
0.4 or 0.6 gm. Some of the patients had iodine 
therapy either before, during or after the thiouracil 
therapy, as noted in Table 1. One patient was 
operated on in two stages under cyclopropane and 
ether anesthesia. There were no greater technical 
difficulties in the removal of the gland after thioura- 
cil therapy than exist after iodide therapy, except 
for slightly more vascularity and friability of the 
tissue. The maximal pulse rate during the opera- 
tion varied from 80 to 180, averaging 123. In 16 
subjects it never exceeded 130. The highest systolic 
blood pressure varied from 135 to 220, averaging 
169, and the highest diastolic pressure varied from 
70 to 130, averaging 95. Of course, almost through- 
out the operation in each case the pulse rate and 
blood pressure remained at distinctly lower levels 
than indicated above. The maximal pulse rate fol- 
lowing the operation varied from 88 to 140, averag- 
ing 110, and the maximal temperature ranged from 


three or four weeks had an extremely smooth course. 

It is much too early to evaluate the results of 
operation, although with the short periods of ob- 
servation made thus far there has been no evidence 
of persistence or recurrence of toxicity. 


Anatomic and Chemical Changes in Thyroid 
Gland 

Anatomic Changes 

The thyroid glands of patients who received 
thiouracil for more than two weeks were distinct ) 
firmer than normal, haying a rubbery consistence. 
The cut surface was uniformly' grayish-yellow, wi 
a slightly pink hue. Many of the glands had Id 
visible colloid and were more friable than non+^ 
On microscopic examination a moderate variatw 
in the structure of the gland was found. In 
group of patients who received no iodide at any 1 
but were treated with thiouracil for interva $ 
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eight to thirty-two days, it was found in general that 
the longer the drug had been given the greater the 
thiouradl effect (Fig. 6). Glands showing this 
effect to a pronounced degree possessed many or 
all the following characteristics. A marked scarcity 
of colloid was readily noted, the tissue consisting 
of an almost solid sheet of cells in many areas. The 
colloid that was present tended to be quite pale. 
Many acini appeared small and contracted, the 
lumen having almost entirely disappeared. On the 
other hand, a few acini had an enlarged lumen and 
these were apt to show papillary projections. The 
cells were tall and columnar. There was an increase 
in the interstitial tissue, with a noticeable increase 
in fibroblasts, lymphocytes and collagen. In some 
areas there were foci of dense lymphocytic infiltra- 
tion ramifying between the acini in a disorderly 
manner, but it was commoner to observe well- 
circumscribed lymph follicles, many with prominent 
germinal centers, consisting of lymphoblasts in the 
center with a few clumps of collagen and an occa- 
sional macrophage, all densely surrounded by 
lymphocytes. These lymph follicles were usually 
subcapsular. They were present in about half the 
cases, and were larger and more prominent than the 
occasional cluster of lymphocytes commonly seen in 
the thyroid gland. 

Changes were seen varying in degree from the 
ones described above to those of an untreated 
thyrotoxic gland. In no case, however, was there 
anything resembling the appearance of iodi 2 ed 
glands. There was no striking difference in the 
appearance of the glands of the 2 patients treated 
foe three months' and eight months, respectively, 
from that of the glands of certain- patients treated 
for only one month. 

ft was of interest to note that in a case treated 
^th thiouracil for twenty-four days, during the last 
ourteen days of which potassium iodide was also 
P ve n, the gland showed a classic iodine effect with 
n ? cv *dence of a thiouracil effect. A patient who 
a so took thiouracil for five days, nothing for the 
three days and then potassium iodide for the 
nine days was found to have no definite iodine 
t ec t in the thyroid, the gland appearing like an 
^treated thyrotoxic gland with perhaps a slight 

“Nouracil effect. 

, Patient was given iodide for six weeks, during 
TK t * n * ne ^ a y s which thiouracil was given. 
ro 'j aiter drug was continued until a hemithy- 
' ectomy was performed seventeen days later. 

| j e Bland showed a large amount of moderately 
i e 5P* 8t ained colloid and slight hyperplasia of the 
\ " nar Ce h s * Thiouracil treatment was continued, 

I forty-two days later a second operation was 
r ° n J 1C( h tissue removed at this operation 

^°*ed less colloid but more hyperplasia than did 
[ P°ttlon removed at the first one. It seems prob- 
f of tv at f°dide therapy influenced the effects 
j, ,Qu racil long after the former had been dis-^ 


continued. Two other patients exhibited this same 
phenomenon to some extent. 

Changes in Concentration of Thyroxin Iodine 

In 11 thyrotoxic cases about two thirds of each 
thyroid gland was analyzed for its thyroxin iodine 
content by the method of Leland and Foster. 8 
The results were compared with those given by Gut- 
man, Benedict, Baxter and Palmer 7 for normal 
glands, iodized exophthalmic glands and noniodized 
exophthalmic glands. The glands of 7 patients 
treated with thiouracil and no iodide had distinctly 
less thyroxin iodine than did those of patients who 
received no treatment (Fig. 7). There was an ex- 



Figure 7. Thyroxin Iodine in Thyroid Glands ( micrograms 
per gram dry tissue). 

The average values for the normal glands and for the iodized 
exophthalmic glands were taken from Gutman and j*/ <r£ 
workers J and the average value for the noniodized exophthalmic 
glands was calculated by these authors from the data of JVtlson 
and Kendall .• Patients B. 0., 1. A and 2?. A. had had some 
iodide therapy before thiouracil treatment was begun. The 
results of a two-stage operation are given Jor patient L.A. 
Patient M. U. had no iodide until a day and a half before 
thyroidectomy , a relatively high concentration of thyroxin 
iodine was present. Note especially the small concentration 
of thyroxin iodine in the glands of patients treated with thiouracil 
and no iodide. 


tremely small amount of thyroxin iodine in the 
thiouracil-t rented glands, as compared with the 
quantity in normal or iodized exophthalmic glands. 
Of the 4 patients who had received iodide therapy, 
one patient (B. A.) had a large amount of thyroxin 
iodine in the gland although she had had no iodide 
for five weeks. On the other hand, another patient 
(B. O.) with a similar schedule of treatment had 
less thyroxin iodine than the average amount in 
nontreated exophthalmic glands. One patient 
(M. U.) who had never had iodide treatment except 
for the day and a half preceding operation had a 
relatively large concentration of thyroxin iodine 
in her gland. The fourth subject (L. A.), who was 
treated with iodide for six weeks, ending ten days 
before hemithyroidectomy, had _ essentially the 
same concentration of thyroxin iodine.. as in the 
average untreated exophthalmic gland. Although' 
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after forty-two days of additional thiouracil treat- 
ment the amount of iodine in the second half of the 
gland had decreased, it was still larger than that 
found in the glands of patients who had received 
thiouracil and no iodide. 


The problem of the distribution of thiouracil - 
between colloid and cells was also approached by J 
comparing its concentration in glands containing 
little colloid with that in those containing moderate • 
amounts. No significant differences were found. 


Concentration of Thiouracil 

Immediately after removal of the thyroid gland 
an analysis was begun to determine the concen- 
tration of thiouracil therein, using the method of 
Williams, Jandorf and Kay. 9 In the patients who 
had continued thiouracil therapy until the day of 
operation, the values ranged from 5 to 39 mg. per 
100 gm. of dried gland. A patient (T. R.) who had 
had no treatment for seven days preoperatively was 
found to have 14 mg. per cent. Patients treated for 
as long as fifteen days tended to have as great a 
concentration as did those treated for longer in- 
tervals. Previous iodide therapy had no effect on 
the amount of thiouracil present, but 3 patients 
treated with thiouracil alone and then given iodide 
therapy during the day preceding operation ob- 
tained a higher average level than did the other 
patients. The variations in thiouracil concentra- 
tion were not associated with any consistent altera- 
tions in histologic structure. Furthermore, they 
did not correlate with the concentrations of thyroxin 
iodine in the thyroid gland or with the clinical 
response. 

An effort was made to ascertain whether thiouracil 
was stored equally in the colloid and in the paren- 
chyma. In 6 cases, a portion of the gland was sec- 
tioned into several large pieces and these were 
gently squeezed by a metal compressor. By this 
procedure, which is admittedly crude, it was hoped 
to express some colloid and not many cells or tissue 
fluid. The fluid so obtained in the 6 cases con- 
tained a concentration of thiouracil distinctly 
greater than that of the whole gland, when expressed 
in terms of dry weight (Table 1). Two glands were 
given a second and a much firmer compression with 
the hope of obtaining a moderate amount of tissue 
fluid. This fluid and the residual tissue were 
separately analyzed for the concentration of 
thiouracil. The tissue fluid had a higher concen- 
tration of thiouracil than did the residual tissue 
(Table 2). When the quantity of thiouracil was ex- 


Table 2. Distribution of Thiouracil in the Thyroid Gland. 


Name 

Specimen 

Content of 
Water 



% 

M.C. 

Whole gland 

so 


Colloid 

88 


Tissue fluid 

86 


Residue 

77 

K.O. 

Whole gland 

77 


Colloid 

80 


Tissue fluid 

76 


Residue 

74 


Content of Thiouracil 

DRY WEIGHT WET WEIGHT 


mz./ioo im. 
19 
41 
39 
38 
21 
31 
16 
12 


ntf /ioo fra. 


4 

5 
5 

4 

5 

6 
4 
3 


pressed in terms of wet weight there was only a 
slightly greater concentration in the colloid than 
was present in the gland as a whole. 


Discussion 

The experiences reported here in the treatment of 
thyrotoxicosis with thiouracil indicate that this 
drug can be depended on in essentially all cases to 
lower the basal metabolic rate to a normal range 
and to maintain it at that level so long as treatment 
is continued. Associated with this response in the 1 
basal metabolic rate is a clinical remission of the 
disease, with disappearance of tachycardia, hyper- 
idrosis, nervousness, diarrhea, weight loss and other 
toxic manifestations. 

Thiouracil causes a decrease in the protein-bound 
iodine of the blood and in the thyroxin iodine of the 
thyroid gland, but does not inhibit the hyper- 
metabolic effects of preformed thyroxin. 2 These 
facts indicate that thiouracil inhibits the production 
of the thyroid hormone, but the exact process by 
which this is accomplished has not yet been deter- 
mined. Presumably, when the production of the., 
thyroid hormone is markedly inhibited, there re- . 
suits an excessive production of thyrotropic hor- 
mone, which in turn causes hyperplasia of the acinar 
cells of the thyroid and certain manifestations of 
malignant exophthalmos. 4 Thus, as we have ob- 
served in several cases, with the use of thiouracil 
in excessive quantities in thyrotoxic parents a still 
greater enlargement of the thyroid gland may re- 
sult and the manifestations of malignant exoph- 
thalmos may be accentuated. Under such circum- 
stances it is advisable to reduce the dosage of 
thiouracil. In some cases, however, the use of desic- 
cated thyroid also seems indicated, since it not 
only inhibits the production of thyrotropic hormone , 
but also exerts a diuretic effect that is of advantage 
in the control of the severe cases of malignant . 
exophthalmos. To be sure, on theoretical grounds 
one may argue that the same thing can be accom- 
plished by permitting the patient’s own thyroid gland 
to manufacture more hormone. Nevertheless, i' e 
have thus far had better success by decreasing the 
thiouracil to a sufficiently small dosage to maintain 
a normal metabolic rate and then giving 1 to 1-5 gt- 
of desiccated thyroid daily. Before adopting t > s ; 
policy, however, we first sought to discover whether ( 
thiouracil would inhibit the inactivation of adminis- 
tered thyroid, it having been shown 10 that persons 
with normal thyroid glands can inactivate large 
quantities of desiccated thyroid or thyroxin. 

To elucidate this problem 3 patients were treate 
with relatively large doses of desiccated thyroid or 
intervals of thirty to fifty days, during the last tuo 
or three weeks of which 0.6 gm. of thiouracil was 
administered daily. No significant changes m ^ I 
basal metabolic rate occurred in any of these p a 
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tients (Fig. 8). Furthermore, the thyroxinlike and Jandorf 11 determined in a large number of cases 

iodine of the plasma, determined in 1 case (D. U.) the concentration of thiouracil in the blood when 

actually decreased following the thiouracil treat- the patient was given from 0.2 to 1.2 gm. daily. 
men ^ < # The blood level remained relatively constant, re- 

Clinical studies were also conducted that in- gardless of what dose was given. Furthermore 
dicated that thiouracil can inhibit the effect of rela- using the above range of doses we have found no 
lively large amounts of thyrotropic hormone in in- directly proportional concentration of the drug in 
creasing the production *of thyroid hormone, the thyroid gland. In the course of varying the 

Williams and Bissell 2 found that when 1 gm. of dosage, however, the amount of drug necessary to 

obtain an adequate response in thyrotoxicity was 
distinctly Jess than the amount that was first used. 1, 2 
An outline of treatment with thiouracil that we 
have found extremely satisfactory is the following: 
0.2 gm. three times daily for the first two weeks, 
followed by 0.2 gm. twice daily until the metab- 
olism is normal and then 0.1 gm. twice daily until 
the basal rate has been maintained well within 
normal limits for several weeks, when the dosage 
can be reduced to 0.1 gm. daily. Cases have rarely 
been encountered in which larger doses were neces- 
sary, and in a number of cases smaller ones were used. 
Whatever schedule of dosage is to be used, it should 
be borne in mind that thiouracil is rapidly absorbed 
and excreted. 11 Thus, it is better to give two or 
three decreased doses per day than it is to give only 
one. On the other hand, the prescription of many 
small doses may cause the patient to become quite 
irregular in taking treatment. 

Williams, Kay and Jandorf 11 found - that the 
routine estimation of the thiouracil content of the 
blood and urine was of no definite aid in treatment. 
Most of the tissues of the body can break down 
large amounts of thiouracil, thereby interfering 
with its accumulation in the blood of normal sub- 
i JL'l'j", "« '•»««< the laud metabolic rate jects as well as of patients with severe disease of the 

5 rnthf f TOtn ,. la W doses of desiccated thyroid whether or heart, kidneys or liver. 

[ n <&t d , atly } wnsa {*° '1 sht* 1 de " ea r se \ Of the various complications thus far encountered, 

1 of 4.1 yr0xtn iodine ( expressed in micrograms per iOO rr ) . . „ r 

j the pla, ma resulted in one case {Patient D. U.) the on l v one cause appreciable concern is agranu- 

| ^ locytosis. Patients who develop urticaria or any 

| ‘ l " oura cil was given daily with 2 cc. of thyrotropic other allergic manifestation, however, should be 

j ”°™one (Antuitrin T) in sesame oil to a normal carefully observed when treatment is resumed, since 

‘“Vet for a period of ten days, no elevation in the other sensitivity phenomena may result, 
j asal metabolism resulted, although a goitrogenic Much more must be learned before the role of 
I 'fact was noted. Subsequent unpublished studies thiouracil in the medical treatment of thyrotoxicosis 
1 I™** 1 that no change results in the concentration can be fully evaluated. In most cases its great 
| 01 the protein-bound iodine of the plasma. This dependability in controlling the toxicity makes 
I ' 5 P er| ment was repeated in another normal subject hospitalization unnecessary. Furthermore, the ma- 
j the same amount of thyrotropic hormone for jority of patients can continue regularly with their 
t '. 8ht da ys but no thiouracil. Although no sig- work. Nevertheless, patients treated in this manner 
i ™ cal >t elevation in the metabolic rate occurred, the should maintain close contact with the physician, 
j ? la!ma iodine showed a marked rise, increasing particularly during the first two months. How many 
S 8 t0 15 E a,tl[ nas per 1 00 cc. Thus, the marked patients can discontinue therapy without a relapse 
! ™ lt0 ‘y effect of thiouracil in the first case is in the disease remains to be demonstrated. The 

i apparent. prolonged course of treatment does not of itself 

J J loosing the ideal dosage of thiouracil it is constitute much of a burden, since the maintenance 
1 i ' r ? blc to use the smallest amount necessary to dosage docs not have to be varied much once it has 
1 * remission of the disease, but it has been been properly estimated. The possibility of chronic 

th « this quantity varies with different pa- complications and the development of therapeutic 
an attempt to establish an objective unresponsivencss to the drug must be borne m ma^f, 

, of ascertaining this dosage, Williams, Kay " although we have thus far seen no evidence- 



F DAYS 

1 1 dlasal Metabolic Rates in j Patients without Thyroid 

J t it Treated Simultaneously with Thiouracil and Desiccated 
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By accurately regulating the dosage of thiouracil 
it is believed that the goitrogenic effect can be kept 
low. In fact, in most cases the gland tends to de- 
crease in size. Two reasons for this decrease may 
be advanced: a marked decrease in the content of 
colloid, permitting a collapse of the acini, and an 
exhaustive phenomenon — an atrophy of the cells 
resulting from the prolonged stimulation by the 
thyrotropic hormone. The first phenomenon was 
often observed in our patients, but no evidence of 
the second has yet appeared. 

In spite of the fact that many thyroid glands have 
decreased in size with treatment, it is not considered 
advisable to give prolonged thiouracil treatment to 
a patient who has an extremely large gland, since 
there is some possibility that the gland will actually 
become larger. Since some of these patients have 
compression of the surrounding structures, the risk 
of further trouble should not be taken. However, 
the drug has been used preoperatively in some pa- 
tients with extremely large glands. In fact, the 
gland of one patient weighed 500 gm. at operation 
in spite of a decrease in the neck circumference of 
2.5 cm. during treatment. In this case, as in some- 
what similar ones, desiccated thyroid was used with 
the thiouracil. 

Thus far, we have not found that iodide used pre- 
ceding or during thiouracil treatment is of any ad- 
vantage. In fact, the patients who had iodide pre- 
viously responded more slowly to thiouracil than did 
those who had not had any. Furthermore, in some 
cases there was actually an exacerbation of the 
disease if thiouracil was suddenly exchanged for 
iodide. This is to be expected when one considers 
that iodide causes storage of the hormone in the 
thyroid gland, whereas thiouracil apparently does 
not possess this action and thereby permits escape 
of the stored hormone into the blood stream. Bear- 
ing these phenomena in mind, when our patients 
are changed from iodide to thiouracil therapy, the 
treatments are overlapped for about two weeks, the 
amount of iodide therapy during this interval being 
progressively decreased. 

There is evidence from studies in guinea pigs 
that the simultaneous administration of potassium 
iodide and thiouracil causes a greater concentration 


that the treatment is continued for several weeks. 
Because of this dependability the patient may be 
permitted, in most cases, to perform a part or all 
of his usual activities during the period of prepa- 
ration for the operation. Of course, during this in- 
terval adequate rest and a high-caloric diet supple- 
mented by moderate amounts of vitamins, par- 
ticularly thiamine and the members of the vitamin 
B complex, are desirable. A period of preparation 
of four to five weeks has thus far proved satis- 
factory. Since thiouracil decreases the quantity 
of thyroxin in the thyroid gland, in cases treated 
with this drug there is potentially less thyroxin to 
get into the blood stream at the time of operation 
than in the cases treated with potassium iodide. 

Summary 

The results of treatment with thiouracil of 72 
thyrotoxic patients are given. 

The subjects who had not had iodide therapy 
for one month or more (59 cases) were arbitrarily 
divided into three classes according to the height of 
the basal metabolic rate preceding treatment. 
The decline in the basal rate was more rapid in the 
severe cases (basal metabolic rate, +55 to 89 per 
cent) than in the others, but required an average of 
five weeks to become normal, whereas in the moder- 
ately severe cases (basal metabolic rate, +35 to 55 
per cent) only four weeks was necessary,' and in the 
mild ones (basal metabolic rate, +15 to 35 per 
cent) only three weeks. The lowering of the basal 
metabolic rate in patients who had taken iodide 
until the thiouracil treatment was started was slower. 
All patients, however, regardless of the type of 
thyrotoxicity or of previous treatment, eventually 
attained a normal metabolic rate and a remission of 
the disorder. 

Thirty-five patients were treated with thiouracil 
for more than four months and 16 for more than six 
months. Essentially all patients maintained . a 
normal basal metabolism. In 4 patients who dis- 
continued therapy after a few months, a relapse 
occurred in about three weeks, but a remission was 
again obtained with thiouracil treatment. 

In the few cases where the plasma protein iodine 
content was determined this value became normal 


of the latter in the thyroid gland than occurs when and tended to do so before the metabolic rate bc- 
the iodide is omitted. 1 - On the other hand, in rats came normal. Although a transient increase in the 
after thiouracil has been given for several days the size of the thyroid gland occurred in several cases, 
uptake of radioactive iodine in the thyroid gland is in the majority an ultimate decrease in the size of 
decreased. 13 Nevertheless, in a patient who was the gland resulted, this change being marked in 
treated with thiouracil for three weeks and given some subjects. A few patients with malignant 
iodide for 1.5 days preoperatively, a distinctly exophthalmos experienced an exacerbation in this 
greater quantity of thyroxin iodine was found in the process under thiouracil therapy, but with a decrease 
thyroid gland than in cases treated similarly with in the dosage of thiouracil and the use of desiccated 
thiouracil without iodide. thyroid an improvement resulted. 

The use of thiouracil in preoperative preparation One patient developed agranulocytosis; other 
has the advantage over iodine of dependability in complications consisted of morbilliform rash, nrti 
causing a disappearance of the toxic manifestations caria, allergic arthritis, edema of the legs, vomiting 

of the disease in essentially every case, provided and enlargement of the submaxillary salivary glands 
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Although many estimations were made of the con- 
tent of thiouracil in the blood and urine, these 
determinations are not necessary, since with the 
range of dosage employed the drug has not been 
found to accumulate appreciably in the blood, in 
spite of the presence of severe disease of the kidneys 
and liver. 

For reasons other than an unsatisfactory response 
in the toxic manifestations of the disease 22 pa- 
tients were subjected to thyroidectomy. The opera- 
tive and postoperative course was relatively smooth, 
particularly in the patients treated with thiouracil 
for three weeks or longer preceding operation A 
chemical analysis of these glands for the concen- 
tration of thiouracil showed a great variation in 
the amount of drug present. With these cases there 
"as no correlation of the therapeutic response with 
the level of the drug in the gland. The thyroxin 
iodine Mas found to be extremely low in most of 
the glands that were analyzed. The pathologic 
alterations in the thyroid gland resulting from 
thiouracil treatment are described; they are quite 
unlike the changes found after iodide therapy. 


IVe are indebted to Drs. T. J. Anglem, F. R. Kenny, G W 
Bisstll, A R. Wcinglass, R. I. Smith, M L. Bradford, R* 


Manhowtch and \V. A. Dafoe, for clinical assistance, and to 
the Misses J. B Peters and G. A. Kay for the chemical 
determinations. 
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FAVUS IN MASSACHUSETTS* 
A Report of Two Cases 
George E. Morris, M.D.f 

BOSTON 


pAVUS is a rare fungus infection, and only a few 
*■ cases of it have been reported from Massachu- 
!!****. Search of the records of the Boston City 
ospital revealed that no cases had been seen there 
the last ten years. This report of 2 cases is 
0 interest, first because of the rarity of the disease, 
^ second because of the satisfactory response to 
inerapy. 

The disease is usually caused by A chorion schon - 
but on rare occasions A . qttinckeanum has 
P r °ved to be the etiologic agent. The fungus may 
c ound in or on the hairs, in the scutula and in and 
s ^in and nails. Microscopically the hairs, 
- *°ftened in 30 per cent potassium hydroxide 
utton, show a characteristic diagnostic picture. 
a are Usua lly covered with air bubbles, which 
, e thought to be the result of displacement of air 
jj , e dead fungic filaments by the potassium 
> r oxide solution. On the outside, both spores and 
mv^i 0115 ^ orms 0c cur; within the hairs, coarse 
'ho U breads, usually broken into oblong bars 

i ^ tpirtment of Dermatology, Boston City HoJpital 

JV dcrmitoloRist, Boston City Hospital. [ n 

R* Toft's rviV* eh Vl clu Memorial Hospitals, instructor in 
Mtdicia e “ College Medical School and Boston University School of 


and into chains of spores (arthrospores), are found 
running parallel to the long axis of the hairs. These 
intrapilar filaments and spores are coarser and fewer 
than are those seen in Trichophyton infections, and 
favus spores are two to three times larger than are 
the spores seen in Microsporon infections (Fig. 1). 

The scutula, which may be found on the scalp or 
glabrous skin, comprise almost pure cultures of the 
organism. Achorion is the only pathogenic fungus 
that grows on the skin in such pure form. 1 

On Sabouraud’s medium, the organism grows 
slowly to form a discoid, smooth, waxy or semi- 
translucent, convoluted, yellowish-brown colony 
that frequently grows deeply into the medium, ^us- 
ing large fissures to occur in it. Mtcroscopica ly 
the culture show's coarse, septate and branched fila- 
ments with numerous chlamydospores, arthrospores, 
terminal dubs and favic “chandeliers (Fig. 2 ). 


Case Reports 

Case 1. E. S , an 18-year-old girl of Jewish parentage, 
„ fi„t ,«U M the Out-Patient Department of the ! Bo.lon 
ity Hospital in August, 1941, complaining of a rash on the 
afp of 2 years’ duration. This had started as a small spot 
baldness and had enlarged despite various local apphea- 
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tions prescribed by several physicians. The parents were born 
in Lithuania and had come to America 9 years prior to the 
birth of the patient. The latter was born in Pennsylvania and 
had lived there during the first 14 years of life, after which 
the family moved to Massachusetts. 

Physical examination revealed an irregularly rounded area 
of patchy alopecia approximately 10 cm. in diameter over 
the vertex of the scalp. Many of the hairs in this area were 



Figure 1. Hair in Potassium Hydroxide Solution, Showing 
Chains of Spores within the Hair. 


dull and bent at acute angles, and some were broken off 
about 2 cm. from the scalp. There were several sulfur-yellow 
scutula, each pierced by a hair, adhering to the skin, 
which showed areas of atrophy and scarring. Examination of 
the scalp under a Wood’s filter* revealed the yellowish-green 
fluorescence that is characteristic of hairs infected with 
Achorion. 

Microscopic examination of hairs softened with potassium 
hydroxide solution revealed the characteristic picture of 
favus, and subsequent culture showed the presence of 
A. schonleinti. 

Examination of the other members of the family revealed 
no evidence of active or healed infection with Achorion. 

Case 2. J. C., a 17-year-old girl of Italian parentage, 
entered the Out-Patient Department of the Boston City 
Hospital in July, 1942, complaining of a “rash” of the scalp 
.of 4 years’ duration, which had steadily progressed despite 
numerous forms of local therapy. The patient was born in 
Massachusetts and had never been outside the Common- 
wealth. _ Her father and mother had migrated from Italy 7 
years prior to her birth. 

Physical examination revealed three irregularly rounded 
areas of patchy alopecia involving almost the entire vertex 
of the scalp. The hairs of these areas were lusterless, thick- 
ened and fragile. Many were broken off close to the skin, 
which was studded with sulfur-yellow scutula and crusts! 
There were areas of scarring and atrophy of the underlying 
epidermis. The left leg, close to the knee, showed a single 
rounded, sulfur-yellow scutulum, 8 mm. in diameter, adher- 
ing to the skin. 

The infected hairs showed the characteristic greenish- 
yellow fluorescence under the Wood’s filter. A. schonleinti 
was cultured from the scalp and from the scutulum on the leg. 

Examination of the other members of£the famiiv revealed 
no evidence of active or healed infection with Achorion. 

*The Wood’s filter is obtained by passing ordinary ultraviolet light 
from a mcrcury-vapor or carbon-arc lamp through glass that is so con- 
structed that it absorbs all visible light (nave lengths 04100 to 0 7600 
microns) but passes wave lengths between 0 J100 and 0 4100 microns 
The best glass for dermatologic use is one whose maximum transmission 
lies between 0 3600 and 0 3700 microns Such a piece of glass," suitably 
cut, may be fitted into a ligli'-impcrnous cloth hood, which is placed over 
the source of the ultraviolet light. Examination is carried out in a dark 
room. Such a filter permits (easy identification of hairs infected with 
fungi. 


Therapy of favus of the scalp is notoriously diffi- 
cult. Sutton and Sutton 2 state that x-ray therapy 
constitutes the most reliable and efficient remedy, 
and Ormsby and Montgomery 3 assert that such 
therapy offers the best method of treatment, with- 
out which months and years are consumed in effect- 
ing relief. Despite the opinion of these and other 
authorities, x-ray epilation is not a universally 
successful method of treatment; for Muskatblit 4 
treated 3 cases of favus in this manner, with recur- 
rence of the infection in ail of them. A fourth case 
was treated with thallium by mouth. Successful 
epilation of the hairs followed this medication, but 
recurrence of the favus also occurred in this case. 
Muskatblit states that in his experience recurrence 
is common after such epilatory procedures. 

Similar failure of roentgen-ray epilation to cure a 
patient previously under my care led to an extensive 
search for other more effective methods of therapy. 

Trained mycologists are aware that cultures of 
various fungi may be killed by applying a few drops 
of formalin to the cotton stoppers of the tubes. 
The formalin decolorizes the fungi, so that the killed 
culture loses the characteristic and often diagnostic 
pigmentation of the living organisms and, inci- 
dentally, makes it valueless for teaching purposes. 
Such a solution, however, cannot be safely applied 
to the skin, for the aldehydes are well-known skin 
sensitizers and irritants. 5 I found that a solution 
of 10 per cent thymol in chloroform would kill but 



Figure 2. Stained Culture of Achorion schqnleinjt, 
Segmented Filaments, Terminal Clubs and Favic “Chanae 


not decolorize cultures of fungi. Since thymol oes 
not sensitize and irritate the skin as does forma in, 
it was used as a therapeutic agent in these cases, 
being applied twice daily to the affected parts. 

The patients were advised to shampoo the sea p 
twice weekly, and for the first three months use 




Vo!, 230 No. 22 


ENDOSCOPY — BENEDICT 


669 


the above prescription exclusively. They were in- 
structed to epilate the hairs manually from the 
affected parts, and once weekly this procedure was 
supplemented by manual epilation under a Wood's 
filter at the clinic. Progress was satisfactory from 
the first, the patients experiencing less irritation and 
less scaling within two weeks of starting therapy. 
At the end of the third month, when it was thought 
that an irritant might stimulate the tissues to the 
formation of antibodies, it was decided to alternate 
the thymol with 4 per cent chrysarobin in chloro- 
form, chrysarobin being an effective irritant and 
antipara sitic. 

Therapy was continued for a year in each case, 
at the end of which time regrowth of hair was per- 
mitted. The thymol solution was applied twice 
weekly during the period of regrowth. Repeated 
criminations under a Wood’s filter have failed to 
Weal any fluorescence. Microscopic examinations 
and cultures have failed to reveal the presence of 
the fungus over a period of one year in Case 1 and 


a period of three months in Case 2. Regrowth of 
normal hair has occurred in many parts of the pre- 
viously affected areas. 

Summary 

Two cases of favus are reported that had ap- 
parently been acquired in Massachusetts. 

The microscopic and cultural characteristics of 
the Achorion responsible for the disease are out- 
lined. 

A method of therapy that proved successful is 
described. 

520 Commonwealth Avenue 
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MEDICAL PROGRESS 


' ENDOSCOPY (Concluded)* 

Edward B. Benedict, M.D.f 

BOSTON 

Esophagoscopy Pohle and Benson" also report on the results of 

Sur.trv r .. ' . , _ radiation therapy in 85 cases of cancer of the esopha- 

Rik.;', " an edlt0 [ 1!1 } on Russian surgeons . There were no cures. One patient, however, 

11 done nr, n Surger y> ,S 1{ ‘ s reported that surgery w j cancer a t the upper end of the esophagus 
that V u j; * . Vast sc f' c ,n Russia. It is stated treated by roentgenologic irradiation alone was alive 
lions of " p . cr ‘ ormed ' n one morning three opera- an( j we || f or more than four years, and another 
jejunum ac ? ment esophageal stricture by treat ed by roentgenologic irradiation and implanta- 
Cariinnm ” S n c ^ rta ' n 'y an amazing feat. tion of radon seeds was alive and well for more than 

10 be sev \ . r 5 moma tbe esophagus is said seven y ears . J n both cases the diagnosis was con- 
imont m a l in types of ca , rcinon ; a firmed histopathologically. 

method of u P= ratlve treatment is the only Benign tumor. Adams" reports an interesting 
ment of th CUre ' . W ' th lm P roved technic any seg- case of fibroma 0 f the esophagus in a forty-one-year- 
moied sure- e ,? pha . gus c . an now b ? successfully re- oId woman who comp l a ined of difficulty in swallow- 
rc port 1 \vl C \ a P 0 ', nted °ut m the last year s j n g G f seven years* duration. After a preliminary 
moving , 1 ..° , Cy , d * sc ussed a technic for re- s . ra y examination and esophagoscopy, a gastros- 
Early diapn . ypopl,ar > rnx and upper esophagus. tomy was performed and a tumor measuring 5 by 
ol) >aminp E S ' S 1S A , most im P ortant factor \ n 7 cm. was removed by the transthoracic route. 

HalloiviL rij, 1 P atients with difficulty in Compared with cancer, dysphagia is rrtuch slower 

_ h S e J ar,y *: ray — a r to appear. 

ti\c diagnosi C ° Py Wlth bl0psy to establish a P 0S1 “ Pain. Moersch and Miller 45 point out that esoph- 
Smithers S pl | , ageal pain may occur in a variety of esophageal dis- 

54 cases of . on and Strong 40 report in detail tur t, ances> It varies in character, intensity and 
rocri too] 0 ? arc!l ? oma of the esophagus in which distribution. It is influenced by many extraneous 
Arable re^ therapy was g‘ ven * Strikingly f actors anc j may dosely mimic the symptoms pro- 
most of th P °" ses were noted in many cases, and duced by other types of serious organic disease. One (/# . 
C patients sb °wed improvement. 0 f ^ g rea test obstacles in the dear unckrsUndin| / 

Gener » l Hoi pitai. of the problem of esophageal pain is the * 

!l ^ 3 ' Wa M*e jJatStTijeMrSi Yioaplui? m1 Scfco ° 1, a»soci*tc vuiting ^ • 4WlefJge concerning innervation of i 
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Peptic ulcer. Allison, Johnstone and Royce 44 re- 
port 10 cases of simple peptic ulcer of the lower end 
of the esophagus. All the patients complained of 
dysphagia, and in each case the cause was found to 
be cicatricial stenosis of the esophagus and simple 
ulceration, the latter being associated with chronic 
esophagitis and chronic gastritis. In each case the 
narrowing of the esophagus was associated with 
shortening so that a part of the stomach was pulled 
up into the mediastinum. The suggestion is made 
that this deformity, usually referred to as “con- 
genitally short esophagus,” may be acquired as 
the result of ulceration and scarring. 

Cleaver 45 reports 10 cases of peptic ulcer of the 
esophagus, with pain, hematemesis and dysphagia. 
The pain was usually in the region of the epigastrium 
and at times radiated forward and around to the 
back. Rapid, fatal hemorrhage owing to erosion 
of the aorta rarely recurred; bleeding was usually 
much less severe. Dysphagia was mild or severe, - 
and swallowing finally became impossible. Two 
complications were usually seen: perforation of the 
ulcer into the pleura, pericardium or bronchus and 
acute mediastinitis due to spread of infection from 
the ulcer into the surrounding tissues. The diag- 
nosis was generally based on the symptoms and 
x-ray findings on swallowing barium. Esophagos- 
copy, although not mentioned in the summary, is 
considered indispensable in the differential diagnosis. 

Scleroderma. Lindsay, Templeton and Roth- 
man 46 have collected 16 cases of diffuse scleroderma, 
in all of which there was difficulty in swallowing. 
They had 5 patients of their own, only one of whom 
had any complaints referable to swallowing. In 
the other four the symptoms were clearly brought 
out in questioning, but the comparative severity 
of the pain and discomfort from the cutaneous 
lesions caused the difficulty in swallowing to be 
overlooked. In 3 of the 5 cases difficulty was ex- 
perienced in introducing the esophagoscope under 
local anesthesia. This difficulty appeared to be due 
in part to inability to open the mouth more than 
about half the normal width or to extend the tongue 
beyond the mucous-membrane margin of the lower 
lip and tightness of the skin over the jaws and neck. 
In addition, none of the patients were able to pro- 
duce relaxation of the cricopharyngeus sphincter 
by swallowing. Under general anesthesia, however, 
the sphincter relaxed easily and the walls in that 
region appeared grossly normal. Some form of 
general anesthesia appears to be indicated for 
esophagoscopy in cases of this type. In all cases, the 
wall of the esophagus from the beginning of the 
middle third downward was diffusely reddened and 
apparently thickened, with a lessened tendency 
to form normal folds. In the lower third there was 
a diffuse layer of white exudate, that could be easily 
separated off, leaving a granulating base. 

In summary, these authors report that the dis- 
turbances of the esophagus are characterized by 


loss of peristalsis in the lower two thirds, with relax 
tion and mild dilatation of the lower two thin 
down to the phrenic ampulla and probably son 
atony of the cardiac sphincter as a direct result 
the sclerodermatic process; difficulty in swallowir 
solids or liquids, especially when in the lying pos 
tion, owing to delayed emptying of the esophagu 
burning pain behind the sternum about an hoi 
after meals, which is worse on lying down and pa 
ticularly on lying on the left side, probably owir 
to regurgitation of gastric contents into the esoph; 
gus and resulting chronic esophagitis; chronic ulcer 
tion in the lower third of the esophagus, localizi 
chiefly in the region just above the phrenic ar 
pulla, and probably a direct result of the esoph 
gitis, with sclerodermatic changes as a predisposir 
factor; and stricture formation in the later stage 
limited to the region immediately above the phren 
ampulla of the esophagus. Biopsies revealed chang 
in the submucosa that suggested sclerodermat 
change. 

Esophagitis. Paul 47 has studied the roentgenolog 
aspects of acute and chronic esophagitis. He b 
lieves that the acute ulcerative type is most fr 
quently associated with peptic ulcer or develo] 
immediately following upper-abdominal operation 
Anything that tends to cause relaxation of the ca 
dia, permitting acid gastric juice to come in coi 
tact with the esophageal mucosa, may predispoi 
to its development. Frequent vomiting is an in 
portant factor. The use of a negative-suction a] 
paratus in itself is of questionable value but ma 
play a part when additional causes are present. T1 
x-ray appearances, according to Paul, consist of 
severe spasm of the distal part of the esophagu 
loss of mucosal folds and a fine roughening of su 
faces. The lesion tends to progress to a fibrov 
stricture. Chronic esophagitis of sufficient severit 
to be the cause of symptoms is uncommon. If 1 
is present for a sufficient length of time, the. x-ra 
findings may be those of a diffuse fibrous strictur* 
since the esophagus when involved by infectio 
shows a great tendency toward the developmen 
of fibrosis. In other cases of chronic esophagiti 
the most striking x-ray manifestation is mtei 
mittent, diffuse spasm of the lower half or thirc 
with thickening of the mucosal folds. 

Foreign body. Weaver 48 reports an interestin 
case in which a chicken bone remained in Jn 
esophagus for fifty-six days without perforation 
This case is remarkable in view of the fact t a 
bones are especially liable to cause esophageal per 
foration. The patient was a man of thirty-nw 
who complained of constant dull pain in the regioi 
of the epigastrium, which became worse in swal ow 
ing. The bone was removed without difficulty ] 
esophagoscopy under local anesthesia. The p 05 
operative course was uneventful. 

Nervous disorders. Hurst 45 believes that hysterica 
dysphagia is rare. When it does occur, the patten 
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has had an incident that drew his attention to the 
normally automatic act of swallowing. Dysphagia 
may occur in various organic nervous diseases as a 
result of paralysis of the muscles concerned in the 
first and second stages of swallowing. Motor neu- 
ron disease, which includes progressive muscular 
atrophy and amyotrophic lateral sclerosis, may be 
accompanied by dysphagia if the vagal nucleus 
is involved in the last stages of the common form 
that begins in the muscles of the hands. It occurs 
in progressive bulbar palsy and in myasthenia 
gravis. Hurst believes that the most frequent nerv- 
ous disorder of swallowing is achalasia, commonly 
known in America as cardiospasm. In the treat- 
ment of this condition he keeps mercury bougies 
in the esophagus for fifteen minutes just before each 
for two weeks, after which the frequency of the 
instrumentation is gradually decreased. The pa- 
tent himself passes the bougie. 

Vines and Olsen 60 report a case of cardiospasm 
*ith associated pellagra. They discuss the possible 
role of vitamin deficiency in cardiospasm, but in 
dick experience favorable results were not obtained 
giving vitamin Bj to 2 patients with esophageal 
obstruction. When obstruction at the cardia is 
relieved and the patient is maintained on a normal 
■* ct j caloric deficiencies and vitamins take care of 
themselves. 

Hiatus hernia. Vinson 61 calls attention to dys- 
phagia from hiatus hernia. In patients with the 
short esophageal type of diaphragmatic hernia, 
?X 5 phagia results from spasm or stricture at the 
Junction of the esophagus and the hernial sac. In 
ose with hernia of the paraesophageal type, it re- 
ult s from stricture in the lower portion of the 
* 0 pnagu$, spasm at the cardia or pressure from the 
emiated portion of the stomach on the lower part 
01 the esophagus. 

p , x ^insic pressure as a cause of dysphagia . Tinney, 
c midt and Smith 81 report a case of mitral stenosis 
n which the onset of the illness and the clinical 
Th* rSC WCre dominated by difficulty in swallowing. 

u symptom became so severe that for nine days 
unah/ 0 P at ’ ent ’s admission to the clinic she was 
jj . t0 * a ke solid foods and was able to swallow 
tx V °[dy with difficulty. On roentgenoscopic 
Nation of the esophagus filled with barium, 
n ° ev ^ ence of an intrinsic lesion, but the 
ttrinfl lf< * °f the esophagus was displaced pos- 
n :k J com P r essed by a hugely dilated left 
from P at * ent received only partial relief 


the dysph a g{ a following treatment of the 


from 

^tiveSe. 1 

O’Kc P t h ^ obronchia l fistula. Clerf, Cooley and 
Sstula Ca ^ aW . ent ’ 1011 to the four main groups of 
j&afjJ hr^OHSenital, neoplastic, infectious and trau- 
Th C y first two being by far the most frequent. 
fhtula^ 01 ^ ^ cases in which esophagobronchial 
*reetivT 1StCd ^ 0r n ‘ ne a °d thirty- two months, re- 
* definite cause could be demon- 


strated, although one patient had a pulmonary 
abscess and coughed up a mass of necrotic tis- 
sue immediately preceding the development of 
symptoms. There was no apparent tendency for 
the fistula to close after the esophagus was placed 
at rest. Prompt closure of the esophageal end 
of the fistula resulted following the esophagoscopic 
application of a sodium hydroxide crystal fused on 
a curved metal applicator and carried into the 
fistula for a distance of several centimeters. Both 
patients had subsequently been free from symptoms 
for more than eighteen months. 

According to Haight and Towsley, 84 the surgically 
ideal plan for the correction of congenital atresia of 
the esophagus with tracheoesophageal fistula is a 
reconstruction of the continuity of the esophagus 
by an extrapleural ligation of the fistula and an end- 
to-end anastomosis of the esophageal . segments. 
The first successful case of reconstruction of the 
esophagus by this plan is presented. The factors 
pertaining to operative correction of the anomaly 
and experiences in a series of IS cases are discussed. 

Gastroscopy 

Normal stomach. Fitzgibbon 65 studied 40 healthy 
volunteers and found that 38 had mucosa within 
normal limits. Pigment spots and mucosal hemor- 
rhages were not found and traumatic areas were 
insignificant, as contrasted with the tendency to 
bleed on slight trauma in gastric cases. 

Technic. Moersch 86 has found that portions of 
the stomach that otherwise might not be ade- 
quately visualized by means of the gastroscopc can 
often be brought into view by palpation. This 
method is of particular value in dealing with the 
antral portion of the stomach, and especially in 
examination of a stomach on which operation has 
been performed. The method is simple and causes 
the patient no distress. It is also of value in that it 
enables the examiner to determine the flexibility of 
the gastric mucosa. The information thus gained 
may be of assistance in distinguishing between a 
carcinomatous and an inflammatory type of in- 
filtration. , . , 

Evaluation of gastroscopy. In a discussion on the 
use of the gastroscope as a supplementary^ aid to 
x-ray examination, Cohn and Levitin 57 point out 
that there are limitations to the x-ray diagnosis of 
gastric lesions that are not usually appreciated. 
Gastroscopy is of great assistance in clarifying cer- 
tain doubtful roentgenologic findings and in dif- 
ferentiating others. It brings into direct vision 
lesions that cannot be demonstrated by x-ray. 
Benign ulcers have a gastroscopic appearance dif- 
ferent from that of malignant ulcers. Carcinoma 
can be diagnosed and classified and the extent of 
involvement determined before surgery, informa- 
tion thus being obtained regarding its operaMitj;,^ 
.-and prognosis. The course of a benign ulcer 
■' ‘ f~n as regards its healing Folyps^ 
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rarely diagnosed by x-ray can be visualized by 
gastroscopy and their extent determined. Malig- 
nant tumors of the stomach can be differentiated 
from intragastric and extragastric lesions. The 
hypertrophic and atrophic types of gastritis can 
be diagnosed only by gastroscopy. Following 
operation, lesions such as marginal ulcers and gas- 
tritis are ordinarily diagnosed only with difficulty. 
The gastroscopist can diagnose both these conditions 
and differentiate the distorted folds of the post- 
operative stomach from an ulcer. The authors 
conclude that gastroscopy is a simple, safe procedure 
and is a valuable supplement to x-ray examination. 

Balfour, 58 in discussing the annual report of the 
Mayo Clinic on surgery of the stomach and duo- 
denum, states that gastroscopy has not only been 
a distinct aid in early diagnosis of cancer but has 
also furnished valuable information on the sig- 
nificance of gastritis in relation to the development 
of carcinoma. One may expect that the continued 
use of this procedure will result in a better knowl- 
edge of the factors that predispose to cancer of 
the stomach. 

Howard 59 discusses gastroscopy and the use of the 
gastroscope in the military services, stating that 
in the diagnosis and treatment of gastric ulcers the 
gastroscope is of course helpful. He also states that 
American physicians agree that gastritis is best 
diagnosed by inspection of the mucosa through the 
gastroscope. Tumors and ulcerations, some of 
which escape detection by roentgen rays, are readily 
visualized. The easy detection of gross gastric lesions 
establishes the gastroscope in its merited place in 
the military services and does much to promote its 
use in civil work. 

Paulson 60 reaches similar conclusions regarding 
the present position of gastroscopic diseases, con- 
cluding that gastroscopy is complementary to 
roentgen-ray examination for diagnosis. When 
the roentgenograms are negative and yet suspicion 
of abnormality persists, gastroscopy may reveal 
an occasional neoplasm, erosions, peptic ulceration 
or gastritis. These lesions may also account for 
otherwise unexplained hemorrhage and a duodenal- 
ulcer syndrome not due to duodenal ulcer. When 
roentgenograms are positive, gastroscopy makes 
possible confirmation; a nicer differentiation grossly 
between benign and malignant lesions; a clearer 
delineation of the site and extent of the lesion, 
which helps to determine the question of opera- 
bility; the differentiation grossly of spasm and 
edema from the lesion itself; and the occasional 
detection of an associated gastritis that may ac- 
count for atypical symptoms, often erroneously 
ascribed to a defect of the roentgenogram in the 
duodenal cap but due to a healed, scarred ulceration. 

Gill 61 in an analysis of 1000 gastroscopic exami- 
nations concludes as follows: 

In gastric ulcer, the gastroscope may reveal ulcers not 

otherwise demonstrable, and affords proof of healing more 

cheaply and accurately than any other method. 


In chronic gastritis, gastroscopy provides confirm: 
not otherwise obtainable and enables differentiation of 
and degree of severity, essential for satisfactory disposal 
treatment. Mucosal atrophy can only be diagnosed 
any degree of certainty by gastroscopy. 

Multiple gastric erosions are only rarely demonsti 
by x-rays, but by gastroscopy lesions of some signific 
can be diagnosed and differentiated into the chronic 
acute, and disposal can be made accordingly. 

In other Service cases, less numerous but no less 
portant, gastroscopy may offer the only means of diagn 
These include early gastric carcinoma, benign ga 
tumors, postoperative dyspepsia, unexplained ga 
hemorrhage and achlorhydria. 

Pollard and Lopes Pontes 62 have reached so 
what similar conclusions — namely, that gastrosc 
and roentgenology, as the only direct diagne 
procedures for the detection of gastric ulcer, sh< 
be concurrently employed. Although x-ray exam 
tion reveals the lesion a little more frequer 
gastroscopy appears to make it possible to 
criminate between a benign and a malignant le 
in a higher proportion of cases. Both methods 1 
their own limitations and so-called “blind spe 
Gastroscopy is the only reliable method avail 
for the diagnosis of a primary or associated 
tritis. It is also of considerable help in the re 
nition of certain types of localized gastritis 
roentgenologically may simulate a neoplastic foi 
tion. 

Gastritis. Gray 63 studied the epigastric sympt 
in alcoholic patients with and without gast 
and found that only 7 per cent of the group 1 
normal stomachs had symptoms referable to 
gastrointestinal tract, whereas 53 per cent of 
patients with chronic gastritis and 60 per cen 
those with severe gastritis had gastric complai 
It therefore appears from these studies that t 
may be a direct relation between gastritis and 
incidence of symptoms in chronic alcoholic add 
In last year’s report, 1 Benedict’s 64 article 
hypertrophic gastritis was reviewed. In a discus 
of this paper Carey 65 stated that the picture clc 
agreed with his own experience in that the sy 
toms are similar to those of ulcer. Night pain 
radiation of pain were seen less frequently by C 
than by Benedict. 

Spriggs and Marxer, 66 in a monograph on po 
of the stomach and polypoid gastritis, state t 
belief that polyps are prone to malignant degen 
tion. Such a change was reported in between 
in five and one in six of the series. The diagr 
of a polyp or polyps is made by radiology anc 
suitable cases, by gastroscopy. Polypoid gast 
usually responds to treatment, which men 
dietary measures, elimination of alcohol anc 
some cases gastric lavage. 

Kantor 67 believes that positive gastroscopic 
dence of gastritis in a front-line soldier should 
title him “to ever}’' consideration and to e 
benefit.” 

Gold 68 made a gastric study in 50 soldiers 1 
dyspepsia and reported that gastroscopy 15 
only reliable method available" for the stud) 
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istritis. Hemorrhage from gastritis is not a rare 
:ctirrence. Further studies, he says, are indicated 
garding the incidence of gastritis in military forces, 
ic effects of therapy and the interference of symp- 
>ms with the performance of duty. 

Although it has been possible to correlate fairly 
xuntely the gastric findings in gastritis with the 
ast-mortem findings (Benedict and Mallory**), it 
taynot be so easy to account for the symptoms on 
pathological basis. In this connection Ortmayer 70 
ointed out that it would be difficult to correlate 
iich symptoms with relatively minor pathologic 
hanges, such as nonulcerating gastritis, probably 
ccause the pain threshold of the stomach is high. 
Aen a striking lesion, such as a deep gastric ulcer, 
lay not produce symptoms. Ulcers may be pain- 
ul on one day and not at all painful on the next, 
t is timely to emphasize in this regard, as Ren- 
tal 71 and Wilkinson 72 have done, that patients as 
i whole, not “stomachs,” are being treated. 

Relation of chronic gastritis to cancer of stomach . 

\ number of observers have stated that carcinoma 
ff the stomach does not develop on a previously 
healthy mucosa. Many recent reports indicate that 
?»tnc atrophy predisposes to gastric carcinoma. 
Among these may be mentioned that of Shapiro, 
i duff, Maher and Zinninger, 73 who found micro- 
scopic evidence of atrophic gastritis in 28 (80 per 
c ^nt) of 35 cases of gastric cancer. They believe 
T* frequent coexistence of atrophic gastritis 
^ gastric cancer strongly suggests a relation be- 
l ." een them, the nature of which has yet to be 
determined. 

^esthues,* 1 on the basis of 463 resected stomachs 
!? ^ stomachs obtained by autopsy, concludes 
a t inflammation is not the decisive factor in the 
CV( dopment of gastric cancer. The blastomatous 
P ltnc P ol yps, which are definitely precancerous 
nature, are likewise not inflammatory, and can- 
ers cveloping from them arc not the result of in- 
Westhues does not deny the pos- 
1 !ty of development of cancer on the basis of 

Pstntit. 

./^ing and Eusterman 76 record the results of 
»,J r . ?° Se rvations on 40 patients with associated 
n«H' C !| 0US anem * a and carcinoma of the stomach, 
!. at l ^ e Mayo Clinic. Of 1014 patients with 
* fC ij US an emia, 17 had carcinoma of the stomach, 
ence of 1.7 per cent, or slightly higher than 


ttat of 


gastric carcinoma in the general popula- 


tion p * ' 

W as *r a *j cm °ma associated with pernicious anemia 
*nd ° Un< ? t0 be °f a similar grade of malignancy 
p]; Cal m , same location as carcinoma uncom- 
^ F ernicious anemia. Pernicious anemia 
*>gn$ V CtS in at a bout the age of fifty-four, while 
th r e e ° p atlc ? r a Ppear at tlie average age of sixty- 
. • Gastric carcinoma in accorintion with Der- 


ovv; n „ ane7n| a is becoming more frequent, probably 
0 fact that modern methods of treat- 
prolong the period of survival long enough for 


carcinoma to set in. Achlorhydria is invariably 
found with pernicious anemia and usually with 
gastric carcinoma. The cancer usually develops in 
the pyloric region. It develops with less frequency 
in the middle third of the stomach, and is most rarely 
discovered in the upper third. All the cases studied 
were adenocarcinoma. Benign tumors or polyps 
develop fairly often in cases of pernicious anemia. 

White 18 reports a case of pernicious anemia of 
long standing in which both carcinoma and tuber- 
culosis of the stomach were found at operation. 
This is the tenth verified case of gastric tuberculosis 
encountered at the clinic and the second verified 
case of carcinoma and tuberculosis in the same 
stomach. In commenting on this case, Walters 77 re- 
marks that in pernicious anemia it is the associated 
gastritis that is of concern. Gastroscopists have 
offered additional proof of the possible precancerous 
nature of gastritis. Schindler 78 has found gastric 
adenomas in 6 per cent of the cases of atrophic 
gastritis, whereas these adenomas occurred in less 
than 1 per cent of cases in which atrophic gastritis 
was not present. In addition, adenomas of the 
mucosa occurred in 14 per cent of cases of pernicious 
anemia. 

Brindley, Dockerty and Gray” report a case of 
multiple carcinoma of the stomach in which ex- 
amination of the resected specimen revealed four 
adenocarcinomas of different degrees of malignancy. 
In this case diffuse advanced chronic gastritis may 
have been a precursor of the multiple carcinomatous 
lesions. Credence is given to this supposition by 
the diffuse nature of the chronic gastritis, par- 
ticularly with reference to the pronounced hyper- 
plasia of mucous cells, and by the presence of mul- 
tiple lesions of all four grades of malignancy. 

Freedman, Glenn and Laippiy 80 report 5_ cases 
of atrophic gastritis simulating gastric carcinoma. 
They emphasize that the localized’ forrn of hyper- 
trophic gastritis may be difficult to differentiate 
from carcinoma. Even gastroscopicaily, this dif- 
ferentiation cannot always be made. The diag- 
nostic difficulties were such that carcinoma could 
not be excluded before an exploratory laparotomy 
was done. In 3 of the cases, the true nature of the 
lesion did not become apparent until histologic 
examination of the resected specimens was made. 
Chronic gastritis is in some cases a curable pre- 
cancerous condition. Patients should be carefully 
followed with repeated x-ray and gastroscopic 

examinations. , , 

Gastric ulcer. In a discussion of the treatment 
of gastric ulcer, Judd and Priestley 81 point out that 
in certain cases all the main differential points be- 
tween benign and malignant gastric ulcerations, 
including x-ray examination and gastroscopy, may 
be misleading. They believe that medical treat- 
ment of presumed gastric ulcer leaves much to be 
desired. The error in the preoperative diagnosis 
of gastric ulcer in differentiation from * ■ , 
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cer is approximately 10 per cent. Only approxi- 
mately half the cases treated medically for gastric 
ulcer show results that these writers consider en- 
tirely satisfactory, and about 10 per cent of them 
subsequently prove to have carcinoma. The results 
of the surgical treatment of gastric ulcer are en- 
tirely satisfactory in the majority of cases. Since 
the operative mortality of gastric resection in Judd 
and Priestley’s experience has been only 2.5 per 
cent, they are increasingly in favor of surgical 
treatment. 

Duodenal ulcer, Tumen and Lieberthal 82 made 
gastroscopic studies of 50 patients with duodenal 
ulcer uncomplicated by pyloric obstruction. Of 
these, 33 had chronic gastritis, 1 had unclassifiable 
inflammatory changes and 16 had normal stomachs. 
The presence of gastritis did not regularly influence 
the clinical course of duodenal ulcer. It was im- 
possible to postulate the presence or absence of 
associated gastritis on the basis of the nature of the 
symptoms or the character of the response to treat- 
ment. 

Carcinoma. Schiff 83 believes that the diagnosis 
of gastric diseases has been greatly aided by the use 
of the gastroscope. In carcinoma it is helpful not 
only in detecting the presence of the tumor but also 
in determining its location, character and extent. 
The gastroscope is also of value in excluding the 
presence of cancer in suspected cases, thus fre- 
quently preventing unnecessary operation. The 
best results are obtained by co-ordinating the find- 
ings of gastroscopic and roentgenologic examina- 
tions. 

Pack and McNeer 84 in a discussion of total gas- 
trectomy for cancer point out the value of the 
esophagoscope and the gastroscope in determining 
the region of the growth either in the esophagus 
or in the stomach. If the x-ray studies show the 
upper third or more of the stomach to be pliable 
and apparently uninvolved, the flexible gastroscope 
may be safely introduced. It is often helpful in 
forming an idea concerning the amount of unin- 
volved stomach superior to the cancer. If the lesion 
extends high or if the esophagus is involved, the 
flexible gastroscope should not be used, because 
it is introduced blindly and so may traumatize 
the cancer and cause hemorrhage or perforation. 
The rigid esophagoscope of the Janeway or Jack- 
son type is safer to employ under these circum- 
stances, since it is passed down the esophagus under 
direct visual guidance at all times. Furthermore, 
it is possible to obtain a biopsy through this in- 
strument. By measurement from the upper incisor 
teeth, one can determine the exact location of the 
superior margin of the cancer. 

For several years partial gastrectomy by the 
transthoracic approach has been recognized as an 
outstanding contribution to gastric surgery. Sweet 86 
has recently reported 7 cases of total gastrectomy 
by the transthoracic route. Diagnostic esopha- 


goscopy and gastroscopy in addition to x-ray ex- 
amination may be extremely helpful in establishing 
the diagnosis and planning the surgical approach' 
and in determining operability. Peritoneoscopy is 
also important "as a means of excluding liver" 
metastases before major surgery. 

Experimental studies. Paulf 6 studied 107 patients 
with normal gastric mucosa by gastroscopy and 
found that acetylsalicylic acid caused no hyperemia, 
edema or hemorrhage even in daily doses as high 
as 80 gr. The ingestion of the drug over long 
periods of time does not produce chronic gastritis, 
and the epigastric distress that sometimes occurs 
after the ingestion of acetylsalicylic acid may be 
the result of increased acid production and pyloro- 
spasm. 

Layne and Carey 87 made an endoscopic study of 
the appearance of the gastric mucosa in the an- 
esthetized dog, concluding as follows: 

The presence of foreign material or food in the stomach 
causes an appearance of hyperemia with congestion and 
excess secretion of mucus. 

Inflation flattens the mucosal folds and often brings 
blood vessels into view. 

A diet of coarse food, such as hospital scraps, produces 
hyperemic, granular changes in the gastric mucosa._ The 
gastric mucosa appears normal only when the dog is fed 
dog biscuits. 

Atropine decreases the quantity and changes the charac- 
ter of gastric secretion and diminishes gastric tone. 

Pilocarpine augments the amount of gastric secretion 
and increases gastric tone. 

Benzedrine produces transient hyperemia of the gastric 
mucosa and decreases gastric tone slightly. 

Alcohol induces generalized hyperemia of the gastric 
mucosa, which subsides after about five weeks. The gastric 
mucosa thereafter remains normal even with continued 
administration of alcohol. 


Although it is manifestly impossible to review 
adequately the volume by Wolf and Wolff 95 en- 
titled Human Gastric Function, this report would not 
be complete without mentioning the importance of 
their contribution. This book is based on a study 
of a patient with an esophageal stricture who had 
fed himself through a gastric fistula for forty-seven 
years. It is a modern continuation of the work of 
Beaumont, Richer and Carlson, with specia 
reference to the significance of the psychosomatic 
influences on gastric functions. The character of t e 
subject’s defect offered an excellent opportunity 
for a prolonged close inspection of the stomac 
mucosa by virtue of the large size of the defect an 
also because of the collar of mucous membrane that 
lay exposed on the abdominal wall. Changes in 
vascularity were readily recognized by variations 
in the color of the mucous membrane. Accelera e 
blood flow in the mucosa was not merely associate 
with blushing of its surface; the membrane > tse 
became wet, swollen, and turgid, and the rugae 
were slightly fuller and smoother. These evidence^ 
of vascular engorgement were especially obvio 
in the collar of mucosa exposed on the abdomin 8 
wall. During marked hyperemia, it often dou 2 
in thickness (from 5 to 10 mm.) and its radial o 


,1. 230 No. 22 


ENDOSCOPY — BENEDICT 


675 


decreased in number from twelve or thirteen to 
fire to seven. The tissue itself under such circum- 
stances felt succulent and boggy. 

The correlation of motor activity and blood flow 
was demonstrated under different conditions, such 
as distention of the stomach, mechanical irritation, 
ingestion of food and swallowing. Hyperfunction 
of the stomach, either motor or secretory, was always 
accompanied by hyperemia. 

1 a tying emotional states may be associated with 
profound alterations in gastric functions. In the 
evaluation of the effects of drugs, the prevailing 
affective state of the patient at the time, the cir- 
cumstances surrounding the experiment and the 
patient s reaction to the mode and implication of 
tne administration of the drug, as well as his re- 
action to its side effects, were found to be of first 
importance. 

Changes in gastric function in reaction to various 
situations and accompanying emotional states are 
presented in detail. Observations on the collar of 
« mucosa were made during a discussion of ap- 
l2 '?^ k°ds, alarm reaction (fear), depressive 
oughts, resentment, hostility, anxiety and so forth. 
e alterations in gastric function fell into two 
t ,r es - ^ e P ress t° n of acid output, motor ac- 
funct* and ^ ascularit yj anc * acceleration of these 
actin' 00 * a- h e f° rnier was associated with a re- 
.l 11 , 0 Jbght or withdrawal from an emotionally 
actin'^ , s . ltUat * on ' The latter accompanied a re- 
fer ° ° m . tern ^ conflict, with an unfulfilled desire 
mI £ 8r r ion fighting back. Profound and 

3CC . nged . ei J 10t »c>nal disturbances of this kind were 
U J™* mar ^cd and prolonged increases 
ttdde ,riC secretion and vascularity, with 

|, rajl nm ? anc * en gorgement of the mucous mem- 
Xjjjj ’ * ten reproducing the picture of gastritis. 
w ] t jnp * U j" e ' vas * n ^uced by vasomotor changes re- 
IJj e la "yperemia and congestion of the mucosa. 
i\ n arm° CCtlVe P. Q wer of mucus was demonstrated. 

sin ? ulatin S chronic peptic ulcer was 
muen ^ ex P° s * n 2 a peripheral edge of the collar 
wstrac h,? C ° ntl ? uous] Y to the digestive action of 
SUr roundi ,Ce *° r *° Ur ^ a ^ s * After the ulcer and the 
live pe , ln ** area fi at ^ been covered with a protec- 
complete healing took 
lesion. m three days, leaving no trace of the 




study^° W * n ^ conclus5on s were rendered from 
Undue 


secretion in 


nomad. f r °longed acceleration of acid 

? n <3 cti SaT2 ’°^ c \ cr P r °vohed, resulted in hyperemia 
pPtrtrotjW .. th* mucous membrane resembling 
J ,,u *tly s\j« C f.nt;Ki r,tlS ‘ ,^ e mucosa in this state was un- 
reiulr- J e - t0 , /d ur ) r » And even the most trifling 
{ l. J* ,n hemorrhages and small erosions, 
coaon. ll f 08a " as Protected from injury by an 
? Ce °f niinn/ , mucus; loss of this protection in the 
I“ ,tl ?**> erosTnn lraUm . as . to edema, inflammatory 
juice witl an ^, hemorrhages. Contact of acid 
h} P'fcmia an , i * ? denuded surface induced further 

i Acceleration of acid secretion Prolonged 


contact of acid gastric juice tvitii a minor erosion re- 

suited m the formation of a peptic ulcer. 

Peritoneoscopy 

Technic. Harken and Glidden 89 used transparent 
collapsible plastic balloons in various sizes and 
shapes on the cardioscope. These balloons may 
be applicable for peritoneoscopy, as suggested by 
Lamb 90 in 1941. 

Cirrhosis . One of the most valuable uses of the 
peritoneoscope is in the study of cirrhosis of the 
liver and the differential diagnosis from carcinoma. 
In this connection it is interesting to note the fre- 
quency of cirrhosis of the liver as reported by 
Peller. 91 This author found among the records of 
6596 cases in the Bellevue Hospital, New York 
City, covering the period from 1934 to 1941, cir- 
rhosis of the liver in 9 per cent of the patients over 
twenty years of age. Malignant tumors were found 
in 17 per cent of these patients. 

Amberg 92 discusses the prognosis of chronic 
hepatitis in children, stating that early acute hepa- 
titis usually heals. It may progress and develop 
into diffuse necrosis of the liver, of which acute, 
subacute, subchronic and chronic forms have been 
distinguished. The chronic form has been inter- 
preted as healing of the necrosis with development of 
cirrhosis of the liver. Cirrhosis has been defined 
as a progressive lesion that involves parenchyma- 
tous degeneration and fibrous and parenchymatous 
repair and sooner or later causes death. Unfor- 
tunately, most of the cases of chronic hepatitis that 
Amberg encountered were of this kind. In sum- 
mary, the author reports that chronic hepatitis 
of children ending in cirrhosis fairly frequently ex- 
tends over a period exceeding five years. It seems 
possible that the disease need not always end in 
cirrhosis but may heal. In my opinion, information 
regarding hepatitis and cirrhosis in children as well 
as in adults will be obtained by the increasing use 
of peritoneoscopy together with biopsy of the liver. 

Kirshbaum and Shure 95 have reported 356 au- 
topsy cases of alcoholic cirrhosis. The ratio of males 
to females was 2:1. In 42 per cent of the cases, a 
history of chronic alcoholism was obtained. Jaun- 
dice was present in 48 per cent, and ascites in 59 
per cent. Hypertrophic livers were noted in 62 
per cent, and atrophic livers in 38 per cent. All the 
spleens were enlarged. In 11 cases, primary car- 
cinoma of the liver was encountered as an incidental 
finding. 

Ascites . Meigs, Armstrong and Hamilton 94 have 
listed 27 cases of fibroma of the ovary with fluid in 
the abdomen and chest— Meigs’s syndrome. The 
syndrome is of considerable importance, because 
some patients have failed to obtain proper surgical 
relief, whereas others, originally doomed because 
of a tumor considered inoperable, are now well. 
Undoubtedly peritoneoscopy would be of value in 
the diagnosis of some of these cases, especially in 
the differentiation of this condition and eatitrf 
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nomatosis, tuberculous peritonitis, cirrhosis of the 
liver and other diseases in which ascites may be 
present. 

Jaundice. White 96 has made a study of errors in 
the diagnosis of jaundice, limiting his paper to 17S 
cases that came to operation or autopsy. Peri- 
toneoscopy was used in only a small number of cases. 
Over half the errors were associated' with a diag- 
nosis of cancer. Too many diagnoses of cirrhosis 
were made when latent cancer was present. Errors 
in diagnosis were made in 14 cases (8 per cent). 
Judging from the kind of errors reported, it is evi- 
dent that a more frequent use of the peritoneoscope 
would have eliminated many of them. 
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CASE 30221 

Presentation or Case 

A . iifty-thrce-year-old housewife entered the 
hospital because of right-sided paralysis. 

The patient was known to have had hyperten- 
sion. Six or eight months before entry she was seen 
£ ye and Ear Infirmary for cataract and pos- 
«ble separation of the left retina. The day before 
emission she suddenly found herself unable to 
J P^k. She then developed paralysis of the right 

*!, c 0 body. No other information was avail- 
able. 

Physical examination showed a well-developed, 
0 «e jvoman who was unable to speak but who ap- 
peared conscious of her surroundings. A mature 
a l act left eye was present. There was 

acci paralysis of the right leg. The right arm and 
an °nly slightly. There was no facial 

*^ ie biceps, triceps, radial and ankle 
j i on re ^ ex es were decreased on the right. The 
? Patellar reflex was absent. The plantar re- 

lh e Tft C Tu deCreaSed 0n r * g * lt and i ncreasec * on 

L e ’ Ehere was no Kernig sign. A questionable 
. t e n POral hemianopsia was present. She could 
° vv * Ophthalmologic examination showed 
o’clock 1 Tk dUS t0 h ave a n olef hemorrhage at ten 
. ‘ vessels were tortuous. There was 
W.™*} nicking. The left fundus could not 
hpx 1ZCd ‘ ^ he heart was rapid. No other find- 

Th k C recorded - 

tolic Tk°° d pressure was 200 systolic, 125 dias- 
andtk C tem Perature was 100°F., the pulse 120, 
respirations 25. 

tount ni ifinA t h e blood showed a white-cell 

psvitv of t’fm' T J he urine was acid > with a s P ecific 

ret , Va l ' 02 ' i and a + test for albumin. Thcsedi- 
Uv e . n.. ne gative. A blood Hinton test was nega- 
100 K le non Ptotein nitrogen was 27.5 mg. per 
Th 

tao$ e in 31 p nt '7 as 8* v «t 500 cc. of 5 per cent dex- 
tween 7fY? lne mtrave nously the first day, and be- 
afte r . o» Cc * an ^ 1500 cc. of the fluid daily there- 
On the /"V ^ ed atl indwelling Levine tube, 
which ml*. V. * 10 spital day she developed diarrhea, 
offlujj . J have been due to an intake of 200 cc. 
»r. . mouth at one time. Her condition other- 


wise remained essentially the same until the ninth 
hospital day, when the temperature rose to 103°F., 
the pulse to 136, and the respirations to 40; the 
blood pressure fell to 110 systolic, 88 diastolic. 
Examination at that time showed rapid, grunting 
respirations. The face was flushed. The lips and 
nails were cyanotic. There was herpes on the lips, 
and some jaundice. Many coarse, snapping rales 
were heard at the left base posteriorly and over the 
axilla, without dullness. The point of maximal 
cardiac impulse was felt 11 cm. to the left of the 
midline. The rate was rapid. The aortic second 
sound was equal to the pulmonic. No murmurs 
could be heard. The abdomen was negative. The 
right leg was edematous, with tenderness in the calf 
and a positive Homans’s sign. The right superficial 
femoral veins were hard and tender medially above 
the knee. 

A portable x-ray film of the chest showed ques- 
tionable dullness over the left midlung field, but 
this could not be definitely determined. Femoral- 
vein ligation was deemed inadvisable. The patient 
was given 5 gm. of sulfadiazine intravenously on 
the ninth and tenth days and 2.5 gm. on the eleventh 
day. On the twelfth day the urinary output fell 
to 500 cc. on an intake of 1500 cc. The blood sulfa- 
diazine level on the twelfth day was 40 mg. per 100 
cc. The temperature came down to normal, but 
the urinary output remained low. Intravenous 
fluids, sodium lactate and high intravenous vita- 
mins failed to affect urinary excretion. The sulfa- 
diazine level was 9 mg. per 100 cc. on the fifteenth 
hospital day. On the seventeenth hospital day she 
became stuporous. The nonprotein nitrogen was 
89 mg. per 100 cc., and the protein 6.7 gm. She 
became comatose .and died on the eighteenth 
hospital day. 

Differential Diagnosis 

Dr. Arthur Watkins: In this case we are called 
on to explain a sudden right hemiplegia followed 
by death eighteen days later. The only information in 
the past history reveals a hypertension of unknown 
duration and a cataract of some eight months. The 
latter I cannot connect with the final illness. The 
hypertension, however, 1 should expect to have 
been directly responsible for the symptoms * — the 
loss of speech followed by right hemiplegia within 
a day and unassociated with loss of consciousness. 
The speech loss alone might have been due to a 
relatively discrete lesion in the motor speech area 
of the cortex in the left frontal lobe in a right-handed 
patient. This could have been embolic or due to a 
small hemorrhage or thrombosis. A rather com- 
plete right hemiplegia developed within twenty- 
four hours, and if also due to a cortical lesion it 
would have involved an area sufficiently large, one 
would presume, to have caused loss of consciousness. 
It seems more likely that the hemiplegia was due 
to hemorrhage in the internal capsule. 
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I am not given sufficient data to distinguish be- 
tween cortical or subcortical types of aphasia, or 
for speech loss due to a bulbar lesion. To connect it 
with the hemiplegia, the lesion could have been sub- 
cortical. There was a complete -flaccid type of 
paralysis of the lower extremities — often seen in 
the early stages of hemiplegia — and nearly com- 
plete paralysis of the upper extremity. The fact 
that the leg was more involved than the arm also 
points to a subcortical lesion, as the cortical areas 
for speech and leg movement are quite separated. 

In view of the acute onset and the known vascular 
disease, I can see no reason to consider brain tumor. 
There was no facial asymmetry, presumably, at 
rest. I would like to know if the movements were 
normal. It seems unlikely to me that they were. 
We are told nothing of the other cranial-nerve func- 
tions. The tendon reflexes were diminished or 
absent, which is in keeping with the flaccid type of 
paralysis. The description of the plantar reflexes 
is ambiguous. Without knowing whether the move- 
ment of the great toe was an inflection or an ex- 
tension, I can only guess that there was a slight 
plantar reflex or Babinski on the right, and a quite 
definite one on the left. Both reflexes were therefore 
pathologic. If this assumption is correct, it is of 
great importance in localization. 

The patient was unable to swallow although con- 
scious, which is an unusual finding in hemiplegia. 
One immediately suspects a bulbar palsy from in- 
volvement of the nucleus of the lower cranial nerves. 
In such a case the lesion would have to be below the 
level of the seventh nerve. With complete paralysis 
one would expect a contralateral sensory loss. We do 
not know anything about the sensory findings and 
they would have been hard to test in this patient. 

A most significant finding was the right temporal 
hemianopsia. This immediately locates the lesion 
above the brain stem, probably in the optic radia- 
tions. Hemianopsia in this area, however, would 
not cause loss of swallowing because of the bicortical 
representation of the cranial nerves. I therefore 
conclude that there was bilateral involvement of the 
cortical tracts, giving a pseudobulbar palsy, which 
conforms with the bilateral Babinski tests. 

There was a well-marked hypertension, and vas- 
cular changes in the eye grounds, but not much 
evidence of renal failure as judged by subsequent 
urine examination, with good concentration, a -f 
test for albumin and a negative sediment and by a 
normal nonprotein nitrogen. On admission, one 
would presume that the likeliest diagnosis was 
hypertension with a cerebral vascular accident — 
chiefly either hemorrhage or thrombosis of the left 
internal capsule but with some damage to the right 
side of the brain. There was no evidence of val- 
vular heart disease, and there was no apparent 
source of emboli elsewhere in the body. 

On the ninth hospital day there was a sudden 
change, which is about the time that we begin to 


look for pulmonary complications in patients with 
hemiplegia who are not getting well. In this ca« 
the pulmonary embarrassment was quite seven;' 
and there was circulatory collapse as well, with a 
fall in blood pressure and a rapid pulse. There were' 
rales in the left base, and dullness. The heart wai 
not enlarged to palpation. No mention is made oi 
pain, cough or bloody sputum, but I still suspect 
pulmonary infarct. Examination of the extremities 
then revealed an edematous right leg, with a tender 
calf, and a positive Homans’s sign, — pain in the 
popliteal space on dorsiflexion of the foot, — which 
at once suggests phlebothrombosis. The super-, 
ficial femoral veins were hard and tender. She had 
fever, however, and it might have been a thrombo- 
phlebitis. I suspect the pulmonary signs were due to 
an embolus. The portable chest plates apparently 
were inconclusive. 

The thrombophlebitis developed in the paralyzed 
leg during the first week in bed. Because of the 
fever I presume that it was thought that the pa- 
tient had an infected pulmonary embolus or a 
bronchopneumonia, and sulfadiazine was given." On 
the third day there was diminished urinary output 
and an extremely high blood diazine level. In spite 
of intravenous fluids, the urinary excretion, did not 
increase, the patient became comatose, and the 
nonprotein nitrogen rose to 89 mg. per 100 cc., and 
nine days following the administration of the 
sulfadiazine the patient died. We do not know 
whether there was crystalluria or hematuria. She 
had one negative urine examination on admission, 
and it is possible that the renal failure was due to 
sulfadiazine that had precipitated and had caused 
renal obstruction. There is no history of pain or 
swelling in the kidney region. Perhaps it is unusual 
to have signs of renal complication develop after 
only three days of sulfadiazine. I have recently, 
however, seen reports of cases in which intra- 
venous diazine was given routinely to surgical pa- 
tients in exactly the same dosage, 43 per cent oi 
whom developed renal complications when al- 
kaline therapy was not given. So it seems pos- 
sible that there was a renal complication due to 
the precipitation of sulfadiazine crystals, with ob- 
struction. There may have also been a tone 
nephritis. We do not know whether she had had 
sulfa drugs previously; perhaps this would have 
been more likely if she had had some. Another pos- 
sibility is thrombosis of the renal vessels, "he 
patient probably did have a certain amount o 
acidosis; she was dehydrated and had diarrhea, 
which makes renal complications likelier r> ndcr 
sulfadiazine treatment. 

I therefore conclude that the patient had a cere 
bral vascular accident which chiefly consisted o 
hemorrhage or thrombosis — I cannot be sure 
which — into the left internal capsule; there vvaS 
possibly some similar involvement on the rig > 
resulting in a pseudobulbar palsy. She had hyp er 
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lslon, arteriosclerosis, thrombophlebitis of the 
|ht femoral vein, with pulmonary infarction, and 
)i\ obstruction due to sulfadiazine, possibly with 
toxic nephritis and some thrombosis of the icnal 
ssels. 

Dr. Augustus Rose: Have you any preference 
tween thrombosis and hemorrhage? 

Dr Watkins: Without loss of consciousness, one 
mid probably say that thrombosis was likelier 
be the cause, particularly after such an exten- 
e hemiplegia. But a slow type of hemorrhage 
ght do the same thing. 

Dr Waman Richardson: I think that Dr. 
atkms should protect himself against the machina- 
rnsof the Pathology Department by mentioning 
edact that we had one patient who had a para- 
ncal embolus to the brain through a patent 
ramen ovale. I am not suggesting that as the 
use here, but it should be mentioned. 

Dr. Rose: Occasionally, cerebral emboli occur 
thout a patent foramen ovale and with relatively 
uein the way of pulmonary involvement. 

Benjamin Castleman: Emboli from pul- 
sar}’ veins? 

Dr Rose: Yes. The leg vein is responsible for a 
monary embolus, and another embolus is re- 
. from a thrombosed pulmonary vein in the 
arcted area. 

Dr. Castleman: I do not remember any such 
1?’ although it would be hard to prove. 

R* Rose: You read about them in the text- 
oks. 

Dr. Castleman: We had a case of cerebral em- 
some time ago in which we wondered about 
I P 0Ss, bility that the embolus had arisen from a 
nonary vein dose to a pneumonic area. 

CnmcAL Diagnoses 

D)pertensive heart disease, 
hernia. 

Thrombophlebitis. 

ght hemiplegia, with aphasia. 

Dr. Watkins’s Diagnoses 
erc raj thrombosis or hemorrhage: large lesion 
! n left internal capsule, small one in right 
u eternal capsule. 

JFpertensive heart disease. 

Pulmn phlebitis of right femoral vein. 

Ren l l ryinfa . rction * 

a obstruction due to sulfadiazine crystals. 


c 


iver. 


Anatomic a i Dia 
hemorrhage. 

embolisn ', acute, 

^chopneumonia. 

I’uhn^' ary 5 on S<stion and e 
Centra'll 17 mfarct > minute, 
oongestion and necr 


Thrombosic of right posterior tibial and popliteal 
veins. 

Cardiac hypertrophy, hypertensive type. 
Jaundice 


Pathological Discussion 


Dr. Castleman. The autopsy on this patient 
showed a thrombus in the right posterior tibial and 
popliteal veins. It had in part broken off and pro- 
duced a massive pulmonary embolus of the left 
pulmonary artery, which was probably the im- 
mediate cause of death. There were a few smaller 
emboli in the lungs, but onl> one small infarct, 
which measured about 2 by 1 cm. There were. 
how r evcr, scattered foci of bronchopneumonia and 
edema and congestion of the lungs. The kidneys 
showed a moderate degree of vascular nephritis 
but no evidence, so far as we could make out, of 
sulfonamide changes. 

Dr. Kubik will describe the cerebral findings. 

Dr. Chari es S Ki bik. There was a hemonhage, 
measuring 5 cm. in diameter, in the left frontal lobe. 
It was farther forward than usual, destroying the 
head of the caudate nucleus, and displacing the in- 
ternal capsule and lenticular nucleus backward. 
It had not ruptured into the lateral ventricle or sub- 
arachnoid space. A large part of the clot was brick 
red and rather firm, obviously representing old 
hemorrhage; another part consisted of the usual 
soft, gelatinous, dark-purplish clot of recent hemor- 
rhage. Thus there w r ere at least two episodes of 
bleeding. There were several small old infarcts; 
up to 3 or 4 mm. in diameter, in each lenticular 
nucleus. Such lesions are a frequent finding in long- 
standing hypertension, and do not, as a rule, cause 
obvious symptoms or abnormal neurologic signs. 

I do not hnow r how to explain the left-sided ex- 
tensor plantar response. There was no associated 
hemorrhage of the rmdbrain or pons. 

I might add that this patient survived an un- 
usually long time. In most cases of massive cere- 
bral hemoirhage* death occurs in from a few hours 
to two or three days, though occasionally not until 
a week or ten days. Recovery almost never takes 
place. I believe that only two old cerebral hemor- 
rliages have been found at autopsy at this hospital 
in the past fifteen years. Patients who survive a 
severe “shock” and are left with a residual hemi- 
plegia or hemiparesis may, with rare exceptions, be 
assumed to have had a cerebral infarct. 

Dr. Watkins: When do you think the pulmonary 
embolism occurred.' 

Dr. Castlem \n: The massive one probably oc- 
curred within twenty-four hours of death. The pa- 
tient may well have had one on the ninth day, asso- 
ciated with the fall in blood pressure and C)flno«u$ 


distinction is made between cerebral hemorrhage, onstnatior withir 
the substance ol the brain. «nd subarachnoid beraorrhsfr jo the litter 
condition, ssb.ch « uallj result* from a ltak.D 2 .nearysn. the deith rat- 
is comparatively low, pobably b-twceo 25 and 30 per cert, at t be tim- 
ed the firu stuck 
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It is interesting to speculate concerning the cause 
of the jaundice. Ordinarily when a patient with 
cardiac disease develops jaundice, the first thing to 
be considered is infarction of the lung. The jaundice 
is believed to be due to the inability of a congested 
liver to excrete the excess bilirubin produced by 
the hemolysis of the red cells in the infarct. Al- 
though this patient had emboli to the lung, there 
was only one small infarct. It is conceivable, I sup- 
pose, that the absorption of bilirubin from the cere- 
bral hemorrhage, which had existed for eighteen 
days, might have been a factor in the production of 
the jaundice. The liver was only moderately con- 
gested; there was some central necrosis with fatty 
vacuolization, but not any more than one sees in 
many patients without jaundice. 

Dr. Richardson: I do not believe that absorp- 
tion from the cerebral lesion was enough to have 
caused jaundice. 

Dr. Castleman: Ordinarily, I should not have 
thought so, but it was a large hemorrhage of eighteen 
days’ duration. 

CASE 30222 
Presentation of Case 

A sixty-two-year-old housewife entered the hos- 
pital because of intermittent, severe pain in the 
lower part of the back of seven days’ duration. 

The patient was in good health until about two 
years before entry, when she suddenly developed 
severe, boring pain across the upper abdomen, with 
nausea and vomiting of recently ingested food. The 
pain gradually subsided. She was asymptomatic 
for two weeks, and then had a recurrence of the 
pain, as well as the nausea and vomiting, lasting from 
twelve to twenty-four hours. Similar attacks re- 
curred every three to six weeks until three months 
before admission, when they entirely ceased. She 
had no hematemesis or tarry or bloody stools. She 
was markedly constipated, requiring regular cathar- 
sis. A gastrointestinal series one year and three 
months before entry was said to have been negative. 

Four weeks prior to admission she developed 
slight frequency and nocturia (two to four times), 
with a drawing, mild, nonradiating pain just above 
the symphysis on urination. These symptoms per- 
sisted. There was no hematuria or pyuria. At the 
same time she noticed brownish irregular spots in 
the left upper visual field. Seven days before ad- 
mission she developed an intermittent, severe, 
burning pain in the right costovertebral angle and 
low back, which persisted. 

She had lost 30 pounds in two years, “most of 
it in the past five months.” She had had considerable 
weakness and fatigue in the two-year period, as well 
as occasional cramps in the muscles of the ex- 
tremities. About a year and a half before admis- 
sion, in a community hospital, she had a right radi- 
cal mastectomy for carcinoma of the breast. Since 


then her physician had treated her with iron 
liver for “anemia.” 

Physical examination showed a somewhat ui 
nourished woman. The right radical masteci 
scar was well healed, and there was no eviden 
recurrent carcinoma in the scar or in the a 
Some lymphedema 'of the right arm was pre 
The lungs were clear. There was a hard, lobu 
mass occupying the entire lower abdomen, 1 
more pronounced on the right side and exter 
5 to 7 cm. above the symphysis. It was s 
hard and lobulated, and seemed fixed to the j 
ramus. Pelvic examination showed a small ce 
The uterus was normal in size and anteriorly 
ated. Behind it and to the right was the a 
described mass, which measured 8 cm. in diar 
and was adherent to the vagina and partially 
in the pelvis. 

The blood pressure was 140 systolic, 75 dias 
The temperature, pulse and respirations 
normal. 

Examination of the blood showed a red-cell c 
of 2,770,000, with 8.2 gm. of hemoglobin, 
white-cell count was 10,000, with 84 per cent ne 
phils. The urine was negative. The sediment 
rate was normal. The stools gave a + +++ g' 
test. A blood Hinton test was negative. 

X-ray examination of the chest, spine and 
bladder, as well as the plain films of the abdo 
was negative. An intravenous pyelogram sh< 
prompt excretion of the dye by both kidneys, 
lining a nondilated pelvis, calyxes and uretei 
the left. The right renal pelvis and calyxes 
moderately dilated, and the terminal ca 
blunted. The upper half of the right ureter was 
visualized and showed slight dilatation. Thi 
mainder was not definitely visible below the 
of the fifth lumbar vertebra, except for a small 
ment just about the ureterovesical junction 
pressure defect on the right side of the bladder 
present, apparently due to a soft-tissue mass occ 
ing the right side of the pelvis. A cystoscopy she 
a pale bladder mucosa. In the right base the 
was apparently pushed in by an extrinsic : 
forming a projection 4 by 5 cm. The right u 
looked normal and was easily catheterized f 
cm., when considerable urging was required 
finally passed about half way to the kidney 
drained clear urine. A retrograde pyeloi 
showed the right ureter to be tortuous, with a xi 
sharp angle opposite the fourth lumbar vertf 
The ureter appeared narrow just below the s: 
iliac region. No calculi were visible. 

The patient was given several transfusions, 
on the eighth hospital day an operation was 
formed. 

Differential Diagnosis 

Dr. Edward Hamlin, Jr.: May we see the : 
films? 
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)r. Milford Schulz: These films show slight 
nation of the pelvis, calyxes and upper ureter on 
: right-side. Here is the shadow of the mass 
spying the, right side of the pelvis, which may 
responsible for the delayed emptying and ab- 
mal filling of the kidney and ureter. There is 
hing remarkable in the films of the chest except 
evidence of the old mastectomy. 

)r. Hamlin: We are asked to determine the 
:urc of a mass in the abdomen. I can make little 
of the past history. The episodes of nausea and 
nitmg and of pain in the abdomen over the two 
irs previous to entry seem rather typical of in- 
tinal obstruction, but not much else. It is for- 
iate that this mass did cause pressure on the 
dder and tfie ureter, because apparently that 
5 the only reason the patient entered the hos- 
d. The mass was said to occupy the entire lower 
lomen but extended only 5 to 7 cm. above the 
iphysis. By pelvic examination it was more on 
nghtside, and measured 8 cm. in diameter, 
n attempting to determine the nature of such 
wss, one can look at it from the anatomic point 
new. JVhere could this mass have arisen? The 
t thing one thinks of is the uterus. This is ruled 
because the pelvic examination showed a normal 
ru$. One next thinks of the ovary. That can- 
be ruled out, and must be further considered, 
nay have been a mass attached in some way to 
intestine. The positive guaiac test makes that 
’car somewhat likely. It might also have been 
£tr j?P er ‘ t0nea l mass of some form, lymphoma or 
'rofibroma or something of that nature’. 1 One 
thmk of a bone tumor, but in the absence bf 
l ) evidence of bone involvement one can, safely 
I hat out * Under the circumstances, it seems a 
e unusual that they did not attempt a tiarium 
ma i because it would seem that moi'e informa- 
i could have been gathered from that than from 
'rning else. 

' c next question one should decide is whether 
x j" as a malignant or a benign lesYoif/' The ca- 
la j the weight loss, the pronounced anemia and 
a ps the stony hardness of" the mass, as well as 
^rapidity with which the symptoms developed, 
e one lean strongly towanUa. malignant tumor, 
onsistence of the mass is ,rathep less in favor 
0 USua ‘ retroperitoneal mass 1 than it is of tumor 
although retroperitoneal masses 
Hard. Therefore, I should like to 
“pt'it'whs an ‘intra^eritoneal malignant 
•‘’and cthatileads us back to a tumor of the 
ier of K ^ [utestine. I see no way of ruling 
[} a '’-^^.possibilities in or out. The positive 
<3 m , ®*'°ol makes one think that it might 
; Hihe ' a that had either eroded into the 

C( j:_ °l ar ^ en from the intestine, causing some 
fiatl V d ,st ^ e 0t ^ ler hand we already know that 


VcV blit 


a carcinoma of the breast, and one of 
not too uncommon sites of metastases - 


of carcinoma of the breast is to the ovary. A case 
came to my knowledge recently of a woman with 
carcinoma of the breast who had had the tumor 
removed several years before but' had developed 
many bone metastases and had also developed large 
tumors in the pelvis. It was with some interest that 
the physician noticed a considerable regression of 
the bone metastases as the tumors of the pelvis 
became larger, and finally at autopsy it was found 
that the metastases from the breast to the ovaries 
had completely replaced the ovaries, thus causing 
physiologic castration; the regression of the bone, 
symptoms was attributed to that. So I should like 
to make a diagnosis of carcinoma of the breast 
metastasizing to the ovaries. 

Dr. Frederic B. Mayo: Could this have been a 
Krukenberg tumor? If not, why not? 

Dr. Hamlin: I should think that it could have 
been. 

Dr. Benjamin Castleman: From a primary' can- 
cer of the stomach? 

Dr. Mayo: Yes. 

Dr,‘ Hamlin: The description of the tumor does 
not dxactly bring a Krukenberg tumor to mind. 

Dr. Castleman: Most of the Krukenberg tumors 
are bilateral. 


Clinical Diagnosis 

Carcinoma of ovary? 

Carcinoma of intestine? 

Dr. Hamlin’s Diagnosis 

Metastatic carcinoma of ovary from previous 
carcinoma of breast. 

Anatomical Diagnosis 

Malignant lymphoma, clasmatocytic type, of 
ileum, with extension into right ovary. 

Pathological Discussion 

Dr. Castleman: It is not surprising that Dr. 
Hamlin was unable to decide where to place the 
tumor, — ovary or intestine, — because both were 
involved. The primary lesion was in a loop of 
ileum, the whole circumference of which for a dis- 
tance of 11.5 cm. was replaced by a fleshy, smooth, 
pinkish-gray tumor, involving the entire wall and - 
containing numerous areas of mucosal ulceration. 
The tumor in the ileum was attached to and had 
invaded the right ovary. Together they formed 
the mass in the right pelvis, and this was removed. 

Microscopic examination showed it to be a very 
cellular tumor of the malignant lymphoma group, 
which we classified as belonging to the clasmato- 
cytic or rcticulum-celi sarcoma type. One would 
have liked to compare this tumor with that of the 
original breast tumor. It is conceivable that the 
original tumor was a lymphoma, but it is more 
likely that the patient had two tumors. / 
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“EXPERT MEDICAL TESTIMONY” 

A recent note in the April 1 issue of the Journal 
of the American Medical Association comments 
favorably on the attitude taken by the Minnesota 
State Medical Association, which three years ago 
appointed a committee on medical testimony to 
which could be referred instances in which phy- 
sicians had given questionable testimony. This 
committee, after investigation and according to 
the facts, “may censure the physician, may pub- 
licize the circumstances of the particular case or 
may bring the matter to the attention of the state 
board of medical examiners for disciplinary action.” 
A case is cited that had been investigated by the 
committee and referred to the board of medica j 
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examiners; the testifying physician, having' been 
adjudged to have given unjustified testimony, was 
censured. 

- So-called “expert medical testimony” as -given - 
in court has long been a just cause of embarrassment - 
to physicians, who consider much of it to be a dis- 
credit to a generally honored profession. There 
are no undisputed rules by which qualification as 
an expert can be judged, and contradictory testi- 
mony is frequently given' by presumably equally, 
qualified physicians. Furthermore, neither the med- 
ical profession nor the legal profession has interested 
itself in this important problem to the point of 
actually seeking results. 

The concluding paragraph of the note in the 
Journal oj the American Medical Association is worth 
reprinting for its uncompromising clarity. 

Next to saving life and giving aid to the sick and in- 
jured no greater responsibility devolves on the medical 
profession than giving testimony in court or elsewhere. 
The right of a physician to continue in the practice of 
medicine is measured not only by his professional com- 
petence as a physician but also by what he says and 'does 
as a physician. 

In 1936 the Council of the Massachusetts Medical 

4 

Society appointed the Committee to Consider Ex- . 
pert Testimony, thus anticipating the action of the 
Minnesota State-Medical Association by five years. 
Unfortunately, although the Minnesota committee 
appears to be functioning in a spirited and effective.' 
fashion, the only fruit that this appointment has 
borne in eight long years has been an occasional . 
meager report of progress. Meanwhile the battles^ 
of the “experts” continue. 


SECONDARY STREPTOCOCCAL 
WOUND INFECTION 

Epidemics of secondary streptococcal infections 
of open wounds, such as burns, or of those following 
so-called “clean” operations are regularly ex- 
perienced, particularly during the late fall, winter 
and early spring, by even the most expertly con- 
ducted surgical services. The usual reaction of the 
surgeon is to blame the sterile materials that he had 
used at operation, and the bacteriological laboratorj 
is invariably swamped with requests for the cul. 
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luring of instruments, catgut-and dressings. Recent 
mitigations, however, have proved that such 
material is rarely, if evei, the cause of the difficulty. 

Since it is well known that during the winter 
months the incidence of throat infections due to 
beta-hcmolytic streptococci and the number of 
apparently healthy persons who are carriers of 
these organisms are higher than they are in the sum- 
mer months, it is logical to connect this pre\ aleuce 
with epidemics of secondary wound infection. 
The organisms may be seeded in several ways — 
by droplet infection at the time of operation and 
by dust or droplet infection when dressings are 
changed in the ward. The persistence of beta- 
hcmolytic streptococci, as well as that of diphtheria 
bacilli, in dust has been demonstrated by a number 


and these should be rested lized, or a new set used, 
for each patient. In the meantime, every surgeon 
should reconsider his technic from the point of view 
of decreasing the frequency of dressings. It has 
been shown, particularly in cases of burns, that, by 
using bulkier and more efficient dressings, they need 
not be changed oftener than once in two to four 
weeks, and in this way the danger of infection, as 
well as the amount of woik, can be greatly reduced. 

All these precautions undoubtedly cannot be 
taken at the present time, owing to the shortage of 
manpower They offer, however, a goal to be at- 
tained, and many of them are relatively simple 
procedures whose adoption would accomplish much 
in lowering the incidence of secondary streptococcal 
wound infection. 


of British investigators during the past five yeatf 
Garrod* has recently shown that the dust fiom 
'lards where there are patients with streptococcal 
elections may contain, these organisms in large 
numbers, particularly the dust near the beds of in- 
fected patients, that dust from poorly lighted areas 
!S likelier to contain streptococci than is dust from 
rites on enclose to windows and that virulent beta- 
hcmolytic streptococci can persist in the dark in 
naturally infected dust for as long as one hundred 
3 nd ninety-five days. 

Invention or elimination of secondary strepto- 
coccal wound infection calls for a meticulous routine. 
Orient face masks should be worn bj r all members 
°f the operating team. All personnel intimately 
concerned with operations or with the dressing of 
founds should be tested weekly — or immediately 
. d they develop a “cold” or sore throat — for the 
presence of beta-hcmolytic streptococci in the 
Da sopharynx, and they should be excused from these 
u ties }f the cultures are positive. If possible, all 
P dents who develop streptococcal infections or 
. are carriers should be isolated. Ideally, the 
ar <i should be sunny. The floors should be oiled, 


sweeping or dusting should be permitted : 


''our preceding the time when dressings are 
^ No visitors should be admitted to the ward 

■ >CtiV!ty ' Vlthin the ward should be restricted 
die dressing period. Finally, ail new dress- 
S should be handled only with sterile instruments, 

! * r - torn, ahi.r.. lion, an hospital Sun lanc/t 1 HS-1H. 


MASSACHUSETTS MEDICAL SOCIETY 
DEATHS . . , . , 

GRAVES — Word lias been received of the death in the 
Pacific area of Lt Commander Sidney C. Grates, U.b.N.K., 
lormcrlv a prominent Boston gynecologist. His home was 
at 600 Brush IIill Road, Milton. He was lit his forty-third 

Ve i>;. Graves received his degree .from Harvard Medical 
School in 1929. He was assistant visitingsurgeon at the l rce 
Hospital for Women in Brookline and assistant in gynecology 
at the Harvard Medical School. „ 

He was a fellow of the American Medical Association, a 
member of the American College of Surgeons, the Eng- 
1-tnd Obstetrical and Gynecological Society and the Ob- 
stetrical Society of Boston and a diplomate of the American 
Board of Obstetrics and Gynecology. 

His widow and three c hildren sur vive. 

HOWE — Harry N. Howe, M.D., of Greenfield, died Maj 
College of S Ywtar sSdSr front 

79^^0 1917. °He was a n member of the American Medical 
Association. 

His widow survives. 

MacDONALD— Frederick L. MacDonald, M.D., of 
\ViUl.iTn died May 24. He was in hts sixty-sixth year. 

Dr MacDonald received h,s degree from the University of 

MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

CONSULTATION CLINICS FOR 
CUPPLED CHILDREN 

Lowell J-e | P aid 'w / Hu^en berg e r 

Salem 4 unc 7 William T. Green 

Haverhill g George W. Van Gordcr 

Brockton if, John W. O’Meara 

Worcester X Frank A. Slowick 

Pittsfield \\ Garry deN. Hough Jr. 

Springfield Eugene A. McCarthy 

Fall River ? 7 p»„l L. Norton 

Hyanms ~ 
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WAR ACTIVITIES 

INDUSTRIAL HYGIENE 

Ethylene Chlorohydrin Poisoning 

A workman in a Los Angeles manufacturing plant, while 
cleaning trays upon which rubber strips were stored, used a 
petroleum hydrocarbon solvent of the kerosene range. The 
supply of the solvent being temporarily exhausted, the man 
then used anhydrous ethylene chlorohydrin for the same pur- 
pose. He was careful to wear impervious rubber gauntlets. 
The room was large and well ventilated, but he was exposed 
to the vapors of the solvent. 

When, after two hours, the workman became very ill, he 
was taken to the dispensary and five hours later removed 
to the hospital, where he died, eleven hours after he first 
started to use the solvent. The man was sixty-one years of 
age and in excellent physical health up to the time of this 
illness. It was found on investigation that he had been 
exposed to an average concentration of vapor of about 1 mg. 
per liter of air (305 p.p.m.). 

Six white mice were exposed to a similar atmosphere and 
all were ill in an hour, with a downhill course after two hours. 
Exposure was then ended, and four hours later one of the 
mice died while the others were extremely ill. In twenty-four 
hours, the 5 mice were again normal. 

Autopsy of the deceased, evaluation of the exposure and 
duplication of the exposure in laboratory animals with 
similar pathological findings, led to the conclusion that death 
was due to anhydrous ethylene chlorohydrin, proving that 
the solvent is dangerous even in relatively low vapor con- 
centration. — Reprinted from Industrial Hygiene News 
Letter (April, 1944). 


CORRESPONDENCE 


To the Editor x At a meeting of the Board of Registration in 
Medicine held on April 12 the Board voted to revoke the 
license of Dr. William H. H. Briggs, Merrimac, Massachusetts, 
to practice medicine in the Commonwealth because of his 
conviction in court. 

H. Quimby Gallupe, M.D., Secretary 
Board of Registration in Medicine 

State House 
Boston 


DARIER’S DISEASE 


To the Editor'. Dr. Arthur M. Greenwood has just called ' 
to my attention an error on page 367 of the March 23 issue 
of the Journal. 

The usual synomym of Daricr’s disease, at least in the 
dermatologic world, is keratosis foliicularis, not pseudo- 
xanthoma elasticum. It is true that both keratosis foliic- 
ularis and pseudoxanthoma elasticum were studied by 
Darier. In the latter disease the name was given it by 
Darier in 1896, whereas keratosis foliicularis was described 
independently in 1889 by Darier in France and Dr ; J. C. 
White here in Boston. I have heard Dr. C. J. White say 
several times that the disease should have been named 
“White’s disease” because of his father’s contribution. 

The description in the Journal fits the pseudoxanthoma ‘ 
elasticum all right but it is not what is commonly known as 


Darier’s disease. 


C. Guy I.anf, M.D. 


416 Marlborough Street 
Boston 15 


Dr. Lane’s letter was referred to Dr. Buck, whose reply 
is as follows: 


PHYSICIAN NEEDED FOR BOY SCOUT CAMP 

To the Editor: Rhode Island, the littlest state in the Union, 
has the largest Boy Scout camp in New England. Eight 
hundred acres are maintained by the Narragansett Council, 
Boy Scouts of America, as “an Adventure Land forever,” 
tenting between six hundred and seven hundred Boy Scouts 
a week during July and August. 

Usually, these Yankee boys are healthy but occasionally 
one has an accident or is “upset” in some way or another. The 
Camp officials are desperately in need of a resident medical 
officer for the summer. In normal times they employ two 
men on the medical staff, but this year they have no idea 
where to secure such assistance. They have tried all the local 
hospitals, all the hospitals in Greater Boston, the Army and 
Navy units in and around Narragansett Bay, at Camp 
Devens and in First and Third Naval Districts, and refugee 
doctors — they have left no stones unturned. 

They now turn to the Journal to air their problem over a 
larger area. Is there not some man who would enjoy eight 
or nine weeks with kids? There is a beautiful Health Lodge 
with a treatment room and waiting room, as well as a ward 
with eight beds, a laboratory and two isolation wards, all 
moderniy equipped. The physician’s living quarters are 
ample for a family. 

A tired civilian physician, a discharged medical officer from 
some branch of the service or someone else ought to be 
anxious to “do a good turn” for these boys. Anyone who is 
interested or who has a thought or suggestion is asked to 
communicate with Mr. H. Cushman Anthony, Narragansett 
Council, Boy Scouts of America, 26 Custom House Street, 
Providence 3, Rhode Island, or phone GASpee 9618.' 

„ , ^ Tr „ H. Cushman Anthony 

26 Custom House Street 
Providence 3, Rhode Island 


DEPRIVATION OF LICENSES 

To the Editor : At a meeting of the Board of Registration in 
Medicine held on April 12 the Board voted to revoke the 
license of Dr. Samuel M. Weene, 241 Adams Street, Dorches- 
ter, Massachusetts,. to practice medicine in the Common- 
wealth because of his conviction in court. 

H. Quimby Gallupe, M.D., Secretary 
Board of Registration in Medicine 

State House 
Boston 


To the Editor: lam forced to agree that, so far as all im- 
mediately available reference works are concerned, the 
eponym Darier’s disease does indeed refer to a variety of 
keratosis foliicularis. 

My interest in any individual eponym begins when I hear 
it used for the first time. I must have been misled by hear- 
ing someone refer to a case of pseudoxanthoma elasticum 
as an example of Darier’s disease. To that man and to my- , 
self Darier’s disease meant pseudoxanthoma elasticum. 
Between us we must have created a new eponym. 

Darier’s conclusions regarding follicular keratosis may, 1 
discover, be found in his article “De la psorospermose fol- 
liculairc vegetantc (On Vegetative Follicular Psorosper- 
mosis),” which appeared in Annales de dermatologic el it 
syphiligraphie (10:597-612, 1889), with a translation from 
which I herewith make my apologies to the dermatologists. 

There exists in man a group of cutaneous diseases that 
deserve the name of psorospermoses, since they re ® u 
from the presence in the epidermis of parasites of the ca 
Sporozoa .... . , , ■ 

This disease, which may be termed, vegetative o 
licular psorospermosis, should, in consideration ot 
etiology, be compared to Paget’s disease and very proba ) 
to molluscu’m contagiosum. , 

Robert W. «uck 

5 Bay State Road 
Boston 15 


NOTICES 

DIRECTORY OF MEDICAL SPECIALISTS 

The third edition of the Directory of 
listing names and biographic data of all men certified } 
fifteen American boards, is to be published early m ‘ 
Collection of biographic data of the diplomates certine 
the 1942 edition, and revision of the older listings in ^ 
volume are now going forward rapidly. Diplomates a . f 
quested to make prompt return of notices regarding 
biographies as soon as possible after receiving the p l 
forms from the publication office. 

( Continued on page xi) 
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MEDICAL SERVICE IN INDUSTRY* 
Dwight O’Hara, M.D.f 


T'HE title assigned to me suggests that there is 
I a field in industry that medicine and surgery 
l my enter and expand. Although this is undoubt- 
1 j8y true, the title might- more appropriately read 
Industry in Medical Service,” thus indicating 
is an even greater opportunity — that is, for 
] mstr} r to enter into and expand the field of medical 
wice to its employees. I believe this because in 
t c recent P a $t and at the present time there arc 
apparently more physicians ready and willing to 
tetfr mdustria/ employment than there are in- 
Ip , cm ployers ready to engage them. The 
° n bidustrial Health of the Massachu- 
^ 5 "Wicaj Society has definitely found this to 
cm, even in this period of unprecedented indus- 
i'lias aCt * V ' ty ' ^ or dur * n 6 the last year and a half it 
lirSuT' 1 }^ ^ r ° m Physicians a dozen requests for 
tsvta** . . f° r evei Y one it has received from 

\ T. a * sfs looking for physicians. 

W ft ®PP ar cnt discrepancy between supply and 
J 1 * . ere are several noteworthy factors. In 
ia, nj !! p ace > t l je supply pool, although it con- 
nam . es sever al outstanding physicians 
° nS » n ^ 0mm °n wealth, is not a good 
Sutc. T?* m . e *he medical profession of the 
^yfician ,S f ,S ^ ecause the vigorous, well-trained 
^narv° * toda ^ are a pt to be too preoccupied 
h ^ other services to be looking for work. 
Orally aw ° Pl ace » the industrialists are not 
? re ?* the potential usefulness of modern 
m ^ e * r business relations with their 
nttn r Tt hcjr do not appreciate that the physio- 
^Wdcn%° n W ^* c ,b the upkeep of the human 
Friflcintoi a [ e as important as the mechanical 
•wan » ^ ** they keep up their lathes and 

the indue? * i. Ird p l ace » neither the physicians 
V art \oq\- r, *l ,8ts generally know exactly what 
[v fidiiag yj** 0r J because industrial medicine is 

A «ptcLV Cu l and dried - Thc fieId is not s0 

t as il ^ as sometimes been repre- 

»*. mTcK 20. l l h 944 A . m " ic * ° ColIc8e ° f Sur * wn, ‘ 
> «*!«#*. .Tuiu College Medical School. 

y liotptt.l, phyncuji-in-chiff, Walth* m 


sented to be; it needs further clarification as a 
specialty, if indeed it does not need to be reap- 
praised as another form of the general practice of 
medicine. 

There are now many types of industrial practice, 
and there are also many types of physicians engaged 
in it. They all have in common, however, certain 
interests that do not permit their straying as far 
from the fundamental principles and disciplines of 
medicine as many of the more highly organized 
specialists may. Within the last few years I have 
repeatedly heard candidates in Part ill of the 
National Board Examinations request leniency 
or defiantly refuse to answer questions on the 
ground that they were not interested. This apathy 
was due to their intention to devote their talents 
to psychiatry, radiology or some other special 
field. They blandly assume that such- interests 
release them from further responsibility in their 
wider profession. This attitude is sometimes 
found among third-year and fourth-year medical 
students, although they are usually discreet enough 
to keep it to themselves at that stage of their careers. 
The fact that such limitation of responsibility ac- 
tually permits a specialist to command a larger in- 
come is one of the inconsistencies with which 
modern medicine has vested itself, and on account 
of which the cost of medical care has arisen in 
the Urge centers of population. The extent to 
which it has taken over the public’s thinking about 
medicine is well known to those who have ques- 
tioned the motives of the young men who now seek 
admission to our medical schools. In the most re- 
cent block of such young men whom I have ques- 
tioned, for example, two out of twenty-one had 
already decided that they were going to become 

tra O? course everyone appreciates the technical ad- 
vances that have paralleled this narromng process. 
The primary point to be made in connection with 
it is that no such atrophy of medical and surgical 
interest or activity is compatible with the practice 
of industrial medicine. Certain industries have their 
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own peculiar and often specialized problems, but 
the industrial physician must be ready to be all 
things to all menmost of the time. He must be able 
to do the thing that general practitioners have al- 
ways done so well: to decide quickly what is im- 
portant and urgent, and to use pleasing and sooth- 
ing devices for the rest. Although these soothing 
devices have frequently been amusing, they have 
admirably served their purpose, which is to get the 
patient out of the way so that the physician can get 
on with his work. In large plants with well-organized 
medical departments the industrial physician has 
greater resources than has the private practitioner, 
but it is just as necessary for him — or for someone 
on his staff — to get the employee back to his job 
-as it is for the private physician to get the patient 
out of his office. My first thought about medical 
service in industry therefore is that- it should be 
looked on, not as a new specialty in the conventional 
sense, but as a new application of the general prac- 
tice of medicine. 

The medical department of a large plant should 
and usually does provide a unit with which the 
family physician .can co- operate with complete 
understanding and confidence. Such co-operation 
between industrial and family physicians is of the 
utmost importance in meeting the many problems 
now facing industry. Among these may be men- 
tioned the breaking in of inexperienced workers, 
the adjustment of handicapped people to suitable 
jobs, the frequency rate of accidents, absenteeism 
following accidents or illness and the incidence of 
preventable illness. The medical department is in- 
terested in all these things, but they are closely and 
inexorably, connected with housing standards, home 
environments, sickness in the family, previous ill- 
nesses and incapacities of workers, shopping, amuse- 
ment and transportation facilities; in short, the 
things with which the family physician is tradition- 
ally familiar and concerning which he is often con- 
sulted. It may thus be said that there are at least 
two sectors of the home front of industrial health. 
The medical departments of large industries are uni- 
versally anxious to correlate the medical command 
on these sectors, and may be counted on to come 
more than halfway in any movement toward uni- 
fication of medical outlook. Most family physicians 
are now convinced that this is so; if they are not, 
they are lacking in experience. The private phy- 
sician may now be expected to work for the welfare 
of his patient with the medical departments of the 
large plants as conscientiously as he does with the 
public-health authorities. 

In the small plants on the other hand, where the 
opportunity to support a medical department is 
usually lacking, there is not apt to be an organized 
interpretation of medical viewpoints for the manage- 
ment, and the whole subject of medical service gets 
off to a poor start. Traumatic surgery is generally 
well cared for and is well followed up by the agents 


"of the insurance companies. Headaches and othe^ 
minor complaints may be given symptomatic treat 
ment, but there the service rests. The problem 
referred to in the preceding paragraph are aimos 
unknown because they are not recognized, wherea 
absenteeism, which cannot escape recognition, be 
comes just “one of those things.” There may be ; 
nurse or two in attendance; attending physician 
and surgeons are generally called when needed am 
are usually paid on a fee basis. Representatives o 
such industries probably do not attend or do no 
know about the periodic meetings where industria 
health is discussed. Obvious hazards are promptly 
corrected whenever attention is drawn to them, a 
it not infrequently is by a serious accident. It i 
true that the agents of these small plants can fre 
quently point to excellent or even “perfect” safetj 
scores, but such records perhaps depend on the rela 
tively small number of employees involved or oi 
the nonhazardous character of the particular tradi 
that they ply. Of course many small industria 
establishments are thoroughly healthful places ir 
which to be employed. The chances are, however 
' that they are healthful places because someom 
not only has made an effort to make them so bul 
also is attempting to keep them so. 

The importance of these small plants in Massa- 
chusetts rests on the fact that their employees 
aggregate approximately three quarters of the men 
and women industrially employed within the- Com- 
monwealth. The problem is therefore large and 
complex, and because of the many small and diver- 
sified units into which it breaks down, it is a difficult 
problem. It is difficult from the employer’s point 
of view because he cannot visualize a private 
medical department within his small plant any more 
than he can a private fire department. It is difficult 
from the physician’s point of view because he can- 
not easily concentrate on the preventive aspects of 
an assignment that is really a very small part, and 
not at all an urgent one, of his total responsibility. 
Unless the employer or his physician can become 
enthusiastic about his admittedly little share of 
this big problem, not much progress can be made. 
If such progress is to be accomplished it is necessary 
to find an enthusiast — whether he is a manager, 
a physician, a foreman, a nurse or a janitor. H c 
may be any intelligent person who will deliberately 
view a plant and ask himself about the possibilities 
of injury from fluids, fumes, dusts or metals. If his 
survey raises any suspicion that the worker’s health 
is being undermined, the hunt is on. The physician 
who has this enthusiasm and interest is the idea 
hunter. If he has practiced medicine successfu y 
he will enjoy in a greater degree than do others, 
the confidence of those who know him, and as a 
physician he will have a natural knowledge o 
physiology on which he may build and throug* 
which he may be able to answer many primary q ues ' 
tions. Indeed, the general practitioner may hav e 
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[ a approach that gives him fundamental advantages 

• over other persons, even over specially trained in- 
' tonal hygienists. No person who is not cn- 
! (husiastic about the idea as a whole, however, will 
’ be hhel)' to succeed in producing results. 

4 There is a most useful group of people who are 
j now organized and available in almost every com- 
! mutftty — the people who variously call themselves 

* district, visiting or community-health nurses. They 
are in a particularly strategic position to promote 

:j industrial health in small plants, especially if the 
£ casually employed plant physician will give them 
a the “green light.” They are not expensive or in- 
trusive; they are familiar and in daily touch with 
! public-health regulations; they enjoy the con- 
;! bder.ee of the people and of the medical profession; 
: il given slight encouragement by a few small plants 


they can afford to assign one of their staff to inform 


A herself specifically in the principles of industrial 
kjgiene. I have been much interested in watching 
A the evolution of such a district nursing group in a 
..I city of -10,000 population with which I am familiar. 


They have successively trained different persons 
on their staff, so that in addition to what they calf 
a “diabetic nurse” and a nutritionist they now have 
t»o members who have been trained in the elements 
■l, iodustrial hygiene. One of these nurses recently 
- hmicd, almost surreptitiously, of a shin blemish 
ai tht 0I , tactful investigation was found to be part 
ti 1 ! 4 * widespread epidemic of cutting-oil dermatitis 
-‘y Irn - n 0 a group of women macfiinists u'hose thighs 
r'J "vo exposed through absorbent overalls. Because 
if , ™ hands and faces were not involved these work- 


where she has to knit and read while she waits for 
the opportunity to paint iodine on a hangnail. 
It seems that the small plant must be guarded 
against this leisurely sort of nursing routine, and 
for this reason the district nursing type of setup 
is extremely appealing. These district nurses have 
the added advantage that they are in close touch 
with the homes, the schools and the families of the 
men and women with whom they work. It is again 
the same advantage that the general practitioner 
enjoys — that of not being limited by the fence that 
surrounds the plant. The scope of industrial med-- 
icine, like that of preventive medicine, can have no 
such limit. 

It is doubtful whether the managements of three 
or four different small plants could agree for long 
on the terms under which they might jointly em- 
ploy an industrial nurse, but there is no doubt at all 
that they could all deal satisfactorily with an in- 
dependent district-nursing organization. The in- 
dependent organization, by working on an hourly 
basis, can adjust the service to the times that will 
meet the needs of each plant, thus relieving the 
plant managers of the vexing problem of deciding 
whether they should employ their nurses on full- 
time, half-time or quarter-time periods. It should 
appeal to the economic sense of businessmen to be 
able to buy only what they need. This is the best 
solution I have yet seen in operation for giving to 
small and moderate-sized industrial enterprises 
something that they can afford and that their em- 
ployees are entitled to. 


/ tn had 


tiVi 


d not complained and had kept the condition 


1 r , uuu liau ivoj; v 

. lacir kgs to themselves. Medical advice led 
j to—- • • • 


Proper protection and remedial measures, which 


ended the trouble, 
v? nurs e has traditionally held an intermediary 
“S'tion between the physician and his clientele; 
' ^ Can ^ t a ^ e . 0r roin Him professionally almost as 
as “k wife can make or ruin him socially. The 


,^can as readily promote or neutralize industrial 


Summary 


W ^ * j *k e targe and medium-sized plants she 
sac/ ^ emon $trated her great value and has 
essh% promoted the health of the workers 
^er I 1 * the small plants she must, how- 

ai \d resourceful; she must have a broad 


(o a ^* lve imagination and vigor if she is 


Although single industries may expose their work- 
ers to special hazards, the practice of industrial 
medicine is a form of the general practice of medicine 
At the present time medical service is well or- 
eanized in many of the targe plants. Private prac- 
titioners should co-operate with the medical au- 
thorities of these plants as they do with public- 

he Medicalsen-ice'in the small plants in Massachu- 
setts is not well developed. It has been and can be 
developed by district-nursing groups m an efficieit 
fnd economic manner. Private practitioners may 
well take the lead in this matter. 




b. • _ 1>1I«UUIUUUI1 auu *» J 

"P herself from settling back into a soft corner, 5 Bay Stare Road 
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THE CLINICAL SIGNIFICANCE OF BACTERIURIA IN PATIENTS 
WITH SPINAL-CORD. INJURIES* 

Daniel Badal, M.D.,f Donald Monro, M.D.,^; and Marion E. Lamb§ 

boston 


A LTHOUGH it has long been recognized that 
infection of the genitourinary tract is one of 
the most prolific causes of death and disability in 
patients with spinal-cord injuries, we have been 
unable to find any data on the incidence of the dif- 
ferent types of infecting agents, and in particular 
could discover nothing in regard to the clinical 
significance of a bacteriuria and the relation its 
presence has in such cases to the production of 
symptoms of cystitis, ureteritis or pyelitis. In the 
course of establishing the effectiveness of tidal 
drainage as a means of controlling infection of the 
genitourinary tract, it shortly became apparent 
that an effort must be made to differentiate a 
bacteriuria and an active infection of the tract. 
As integral parts of this problem the effectiveness 
of various urinary antiseptics had to be determined, 
the influence of an indwelling catheter on the pro- 
longation of bacteriuria ascertained, the incidence 
of bacteriuria in normal uncatheterized persons 
settled, and finally a method developed by which 
the urine could be conveniently and accurately 
cultured and at the same time overgrowth of any 
one contaminant sufficient to mask the presence of 
others prevented. This paper presents our ex- 
perience with these various problems. 

Method of Culture 

It was obvious that before any such investigation 
could be undertaken a proper method of culture 
must be developed. Moreover, to be significant the 
urine to be cultured had to be bladder urine un- 
contaminated by passage through the urethra. It 
was evident that to meet this requirement cathe- 
terization would be necessary. Moreover, some 
method must be adopted to minimize the effect of 
the contamination of the bladder urine by the trans- 
ference of urethral bacteria on the catheter as it 
was inserted. The method that was finally evolved 
and that has proved satisfactory for the last eight 
years follows. It is reliable, dependable and ac- 
curate. The cultured plates are easy to read and 
are not overgrown by the more prolific bacteria. 

After washing the external meatus with soap and 
water a new sterilized catheter is inserted in the 
bladder. The use of a new catheter decreases the 
chances of contamination slightly and is preferable 

♦From the Mallory Institute of Pathology and the Department of 
Neurosurgery of the Boston City Hospital. 

^Formerly, assistant to the resident. Neurosurgical Service, Bolton 
City Hospital. 

r Assistant professor in neurosurgery. Harvard Medical School; associate 
surgeon, Boston University School of Medicine. 

^Bacteriologist, Boston CitsS Hospital. 


but not essential. Catheters that have been in use 
so long a time as to have become encrusted with 
urinary salts should not be employed. The bladder 
is emptied and irrigated gently with a sterile 0.5 
per cent solution of acetic acid, which is then re- 
moved. The catheter is fastened in place and 
clamped off, and the bladder is allowed to fill from 
the kidneys for two hours. At the end of this time 
the catheter is opened and 10 cc. of urine is allowed 
to wash through the catheter, which is then. closed 
off again. The outer wall of the catheter is steri- 
lized by painting the area between the meatus and 
the clamp with full-strength tincture of iodine. 
This is allowed to dry, a sterile hypodermic needle 
attached to a' sterile syringe is plunged through 
this area into the lumen of the catheter, and urine 
is withdrawn therefrom into the syringe. One drop 
of this urine is placed on a blood agar plate and 
spread over half the plate with a sterile loop. The 
loop is then resterilized and the other half of the 
plate is subcultured from the urine that has been 
spread over the first half. The ideal way is to plate 
the urine at the patient’s bed with due care to pre- 
vent contamination, but if this cannot be done the 
syringe and needle should be carried at once to 
the bacteriological laboratory and the plating 
carried out there. Any delay in making the cul- 
ture alters the relative amounts of the various 
bacteria in the urine and leads to confusing over- 
growths on the plate. An eosin-methylene blue 
plate and blood broth may be used. We have not 
made anaerobic cultures. 

Urine cultures have been made by this method 
on 53 out of 169 cases with all levels of spinal-cord 
and cauda-equina injuries. Five hundred and 
seventy-eight cultures have been examined (Table 
1). Table 2 shows the number of cultures per pa- 
tient, and Table 3 gives certain data relative to the 


Table 1. Total Number of Urinary Cultures. 


Type of Spinal 

No of Cases 

No of Cases 

Total 

Total 

Injury 

Cultured 

Not Cultured 

Cases 


Cervical: 

Living 

24 

31 

55 

311 

24 

Dead 

4 

- 42 

46 

Thoracolumbar: 

Living 

8 

10 

18 

62 

Dead 

6 

17 

23 

Cauda-eqmnal: 
Living 

11 

M 

25 

63 

Q 

Dead 

0 

2 

2 


Totals * . 

S3 

116 

169 

578 

first culture 

made and 

to cultures 

made 

within 


twenty-four and forty-eight hours after the in* 
jury,' as well as the total number of various bacteria 
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ffouped according to the class of case. The first 
culture made in each patient showed a single type 
cfttpnism in only 20 cases. There was no growth 
n 11. Table 4 shows the total number of cases 
h which the different kinds of bacteria were cul- 
l tired It is apparent that Proteus vulgaris , Esche - 


there were too many uncontrollable factors to 
make them suitable subjects. In addition to plat- 
ing 1 drop of urine, cultures in blood broth were 
made of 1 cc. and 5 cc. of urine in order not to 
miss the more dilute concentrations of bacteria. 
Growth on the plates was reported as follows: 


TABLr 2. Number of Unitary Cultures Per Patient. 


T irt or Spinal 
Injury 

Cemeil 


6-10 11-20 21-30 31-10 41-S0 50 


Thoricolurabir: 



Dad 

Ctudi-cqBtoil; 


co/i, alpha-hemolytic streptococci, entero- 
'Occi and staphylococci are the significant bacteria, 
^should also be noted that although proteus 
■'*Wi C ?^ 0n predominated m the cultures, 

Pha-hemolytic streptococci and enterococci tvere 
fttsent at one time or another in the bladder of as 
^ ln ) patients as showed the former two bac- 
• nj h also appears probable in the light of this 


four to ten colonics, +, the most profuse growth 
— j — p, with +4- and +-b+ tn intermediate 
types of growth All the cases that showed posi- 
tive cultures ill 1 drop of urine also showed posi- 
tive cultures in 1-cc. and S-cc. amounts. Diph- 
theroids were grown six times in 5 cc. of urine 
only. They appeared alone five times and in com- 
bination with Staphylococcus albus once. When 


Tablf 3. Results of Urinary Cul tures. 

— — Tr7r of SriNAL Injury 


V {’"W. 

y 

I 


24 HR AFTER 48 HR AFTFR L>V»ng 
INJURY INJURY 


Dead Living Dead Living Dead 


* tf ep locoed .. 


a "'“WO 

ppWttotd, 
I^ASeoni .. , 
Wire** 


i u p e figures cited above that in this type 
g It r “ttaomonas pyocyaneus, nonhemolyz- 
Poss'W 010 '' 1 a m iscc!laneous group of bacteria 


Epos'Ll V “«OVUIIiUlCOU 5 group oi UdUtnn 
^'Phtheroids may well be contami- 
e . van °U3 cultures rather than true in- 


b5it ani j V f ri0Us cultures rather than true in- 
0 the urethra or the bladder urine. 


Controls 


13 endeayor to determine the incidence of 


*dected tn amo . n ^ normal persons, 50 men were 
Action a U M ar - y Culture (Table 5). Before 


(physical pv. are - U history was taken and a thorough 
i m J na tion was made. Only those pa- 

■''ttoitourin;,* i? bi story of never having had any 


* ^nourInar\- A' * Ilcvcr Having «•*/ 

A* disease or injury and whose con- 


the p Pn % tlm . e °* lamination had no relation 
Urm . ary tr act were included. No 
e xatnined because it was believed that 


they appeared alone there was no other growth 
nany dilution. Staph, albus was grown alone once 
and in combination with an alpha-hemolytic strep- 
tococcus once; and an aipha-hemol) tic strep 
tococcus was grown alone twice, but n cc and 
r rr of urine only. When present at all, htapli. 
albus showed only 1 colony per plate three ou t o 
four times and a + growth once. Es'k.cahju 
present in ++ amount once, « a ere a p 
hemolytic streptococci in + amount Staph. 

Showed only one colony ****££ * it ' h or without 
Clinical evidence of bactenuna, w.tn o 
evidence of infection in the tam of a nsc 
perature and leukocytes patient had an 

gated in this coutro ' n P joolving for leukocytes 
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point where a dangerous illness developed. In cer- 
tain cases the bacteria could not be killed even in 
vitro by the drugs. Salvarsan was tried intra- 
venously in another group of patients suffering from 
what were believed from the descriptions in the 
literature to be susceptible infections but was a 
failure in every case. Urotropin by mouth was not 
tried. Hand irrigation of the bladder at four-to- 
twelve hour intervals was also practiced using sus- 
pensions of sulfanilamide, sulfathiazole and sul- 
fadiazine, and 1:500 and 1:300 dilutions of an 
aqueous iodine solution (Lugol’s). The sulfonamides 
were complete failures. If the iodine solution was 
instilled into the bladder and left there for five 
minutes, it could be demonstrated that the iodine 
was all absorbed, and indeed in one case symp- 
toms of iodism appeared. The urine, however, was 
not sterilized. Daily irrigations were no more 
successful. By this time certain of the earlier pa- 
tients who had had pyelitis and bacteriuria dur- 
ing their stay in the hospital but whose bladders 
had returned to normal before their discharge had 
had urine cultures made on them at various in- 
tervals after permanent removal of the inlying 
catheter. In every case except 2, and in spite of the 
failure of previous medication, these patients’ 
urines became sterile without any further treat- 
ment other than the removal of the catheter, and 
all remained so. Such end results have been re- 
ported elsewhere by one of us, 1 and are introduced 
here only to emphasize the failure of these attempts 
to sterilize the urine when the inlying catheter 
remains in the bladder. 

At about the time of these experiments MacNeill 
and Bowler 3 published their modification of the 
tidal-drainage apparatus. This provided efficient 
bladder irrigation. It was also drawn to our atten- 
tion that potassium permanganate — which was 
the irrigating solution then in use — was alkaline 
and therefore not suitable for control of the bac- 
teria that flourished in an alkaline urine. The 
tidal-drainage apparatus was therefore redesigned 
and a 0.5 per cent solution of acetic acid was sub- 
stituted for the permanganate. The culturable 
bacteria were reduced in numbers, and with a 
stronger solution of acetic acid the urine could be 
rendered mildly acid, but it could not be sterilized. 
Certain urines that tended to throw down phos- 
phate crystals could be made clearer, but the bac- 
teria were still present and remained until the in- 
lying catheter was withdrawn, after which, if the 
bladder was either normal or of reflex type, they 
disappeared without anything further being done. 
Before this conclusion was reached, aqueous iodine, 
all strengths of acetic acid solution up to 5 per cent 
and suspensions of sulfathiazole and sulfadiazine 
had been used without any effect except to pro- 
duce salivation and mild iodism in 2 patients. No 
urines were sterilized by any of these solutions. 
Clinical evidence of pyelitis and cystitis dropped 


off sharply, however, because of the greater efficl 
of the tidal-drainage apparatus. The most 
nificant findings of all this' investigation, so h 
the bacteriology was concerned, were two. 
was that male urethras that are deprived by 
presence of an inlying catheter of the irrig: 
and mechanical cleansing they ordinarily ret 
whenever the bladder is normally emptied a 
constant source, particularly at every fresh c: 
terization, of reinfection of the bladder urine, 
other is that the tidal-drainage apparatus i 
reinfects the bladder urine if it is not compli 
dismantled, cleaned and sterilized once a week. 

For the last two years no attempt has been i 
in this clinic to alter the bacteriuria that is al 
present in association with the use of tidal d 
age in patients with a spinal-cord injury. All 
one of such patients who have left the hospital 
ing this period have had sterile urines provided 
the indwelling catheter is no longer in place. 1 
genitourinary tracts have been otherwise no 
and the function has been appropriate to the 
lesion in every case. With the use of the pre 
day tidal-drainage apparatus as further moc 
by Stewart 4 as well as by Cone and Bridgers, 
insistence on weekly cystometrograms, the 
of small catheters and the avoidance of all in 
mentation of the bladder, the occurrence of 
elitis, ureteritis and cystitis has ceased to be a 
nificant problem except in the presence of a 
or bladder stone. When any such infections 
occurred, they have been brought under contr 
every case without the use of drugs by m 
and by the proper adjustment of the tidal-d 
age apparatus and the administration of large q 
titles (5000 cc. every twenty-four hours) of f 
by mouth, through a stomach tube or inti 
nously. A renal stone developed in 1 case, a 
bladder stone in 2. All these stones were rem 
surgically. We are therefore convinced that 
ministration of the sulfonamides or any of 
other so-called “urinary antiseptics” by mout 
as an irrigating fluid in the bladder cannot 
trol the bacteriuria that always accompante 
inlying catheter as used in the treatment, 
tidal drainage of patients with spinal-cord inji 
Moreover, we have satisfied ourselves that 
bacteriuria is harmless and disappears with 
manent withdrawal of the catheter, and tf 
pyelitis, ureteritis or cystitis does develop it 
course of treating such a. patient, such an > 
tion promptly clears up following either t 1 
moval of any stone that may be present oi 
adjustment of the apparatus and the ingestn 
adequate fluids. 

Summary and Conclusions 

A satisfactory method of making a urine cu 
is described. 
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Diplomatic bactcriuria may be present in a 
it, active person without his knowledge and 
ut the production of symptoms. 

• presence of an indwelling urethral catheter 
ays accompanied by~bacteriuria by the end 
enty-two hours. 

lents with spinal-cord injuries who arc treated 
tidal drainage have an alkaline urine that 
t be acidified. 

■ction of the urinary tract as distinct from 
iuria in such patients is best recognized by 
issic signs. These are the onset and progress 
disease, the study of the urine and a sudden 
the temperature, usually accompanied by a 

ur experience sterilization of the urine in the 
ce of an indwelling catheter used as part of the 
rainage apparatus in treating patients with 
ljuries has been impossible except by with- 
of the catheter, and is unnecessary provided 
ie latest-type apparatus is used and is prop- 
Ijusted to the bladder it is serving. 

:tion of the urinary tract as evidenced by the 
)ms and signs of pyelitis, ureteritis and 
\in a patient with a spinal-cord injury who 
g treated by tidal drainage is best controlled 
per adjustment of the apparatus, bed rest and 
^ministration of large amounts of fluid, 
My by mouth. 


Patients who have had a spinal-cord injury and 
recover to be discharged from the hospital can ex- 
pect to have a normal genitourinary tract with 
normal function and without bactcriuria unless 
they have had a transection of the cord, a renal or 
bladder stone, a draining periurethral abscess or 
a lesion that has produced permanent physiologic 
or anatomic denervation of the bladder. 

If such a patient has haTTtransected spinal cord, 
he can expect a reflex bladder without bacteriuria 
and without the need for an indwelling catheter 
under ordinary circumstances. 

If such a patient has had a physiologic or ana- 
tomic denervation of the bladder as the result of 
injury, he can expect a shrunken, useless bladder 
with bactcriuria and probably recurrent bouts of 
pyelitis. 
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TUBERCULOSIS OF THE LOWER LOBE 
Emit. Z. Ossen, M.D * 


QUINCY, MASSACHUSETTS 


pHE lower lobe of the lung as the origin of 
reinfection tuberculosis has been the subject of 
cussion from time to time in the past. It has 
11 Cr if T- * reate ^ as a n entity in textbooks and in 
t P r °bability does not deserve to be. However, 
^ ca u$e of its comparative infrequency in routine 
tucL SI ° nS t0 sanator * ums and consequently its 
las , rarer a Ppearance in general practice, there 
v_ n e ? n a tendency on the part of physicians to 
lts ^existence. Within the last few years three 
a ll 1 VVOrth y clinical studies have been reported, 
■ojJjS atte ntion-once again to this syndrome, its 
e Pathogenesis and the other factors that are 
rca ,^ r t0 manifest tuberculous disease in this 

L* Sa l * es * lons — that is, those found just 
ujj C C j e diaphragm — are extremely rare, but 
J, e j” 11 ou * lesions located in the upper portion of 
w l°b e arc not infrequently observed. In 
s as lar back as 1888 the latter location was 


’ Qs*eeV Cii'i* iV 1 * aet k Hospital, Boston, member of Courtesy 

y Hospital, associate member of staff. Milton Hospital 


commented oil by Fowler, 4 who wrote that the apex 
of the lower lobe was second in vulnerability to the 
extreme apex itself. Since then others have shown 
that this site is not an unusual location for early 
cavities. 

A study of the literature shows that the reported 
incidence of adult-type or reinfection-type tuber- 
culosis of the lower lobe varies considerably. It 
ranges from 0.003 per cent of sanatorium admis- 
sions, as recorded by Reisner, 1 to S.6 per cent for 
men and 10.0 per cent for women, as reported by 
Viswanathan. 6 In this country it varies between 
0.S and 4.0 per cent of sanatorium admissions, with 
the latter figure representative of the incidence in 
female patients. 6 * 11 It is generally accepted that 
the frequency is greater among women than among 
men, on the right side as compared with the left 
and in the younger age groups as compared with 
the older ones, 6 and that race and nationality seem 
to play no part. 

The material available for this report was accumu- 
lated over a six-year period (1931 to 1937) in winch 
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some 700 admissions occurred at the Norfolk County 
Sanatorium. The 14 cases represent 2 per cent of 
all admissions during this period. 

In most of the available reports the authors state 
that their series consist of cases in which the mani- 
fest clinical tuberculosis is believed to have begun 
in the lower lobe. Many writers add that some of 
these cases have small nodular or fibrotic lesions in 
one of the apices, but because the presenting and 
predominant disease is in the lower lobe, they con- 
sider the other lesions inactive or obsolete and 
hence of no consequence. The material gathered 
for this report deals with the same type of case, but 
the presence of contralateral or ipsilateral involve- 
ment outside the lower lobe has been recognized 


Table 1 . Summary of Data. 


Case 



Contact 
With Tuber- 

Side 

Reaction 

of 

Type 

or 

Compli- 



No. Sex 

Pure Type 

Ace 

yr- 

culosis 

Affected 

Sputum 

Onset 

cation 

Treatment 

Result (1943) 

i 

M 

19 

Mother and 

2 siblings 

Left 

Positive 

Acute 

None 

Pneumothorax 

Disease arrested (10 yr ) 

2 

F 

16 

Father 

Right 

Positive 

Acute 

None 

Pneumothorax 

and phrenicectomy 

Disease arrested (3 yr) 

3 

F 

17 

Brother 

Left 

Positive 

Acute 

None 

Pneumothorax 

Disease arrested (3 yr.) 

4 

F 

19 

Mother 

Right 

Positive 

(gastric 

lavage) 

Chronic 

None 

Pneumothorax 

and phrenicectomy 

Disease arrested (4 yr.) 

S 

F 

17 

Sister 

Right 

Positive 

Acute 

Spread to 
opposite side 

Pneumothorax 

and phrenicectomy 

Patient failing; positive sputum, 

6 

F 

19 

Sister 

Left 

Positive 

Acute 

None 

Bed rest 

Disease arrested 

7 

M 

23 

None 

elicited 

Right 

Positive 

Acute 

None 

Pneumothorax 

Disease arrested 

8 F 22 

Impure Type 

Brother 

Right 

Positive 

Acute 

Tuberculosis, 

enteritis 

Pneumothorax 

Death 

9 

F 

29 


Right 

Positive 

Chronic 

None 

Pneumothorax and 
thoracoplasty 

Disease arrested 

10 

r 

33 


Right 

Positive 

Chronic 

None 

Phrenicectomy and 
pneumothorax 

Patient refused thoracoplasty; 
positive sputum. 

11 

F 

37 


Right 

Positive 

Chronic 

None 

Pneumothorax and 
pneumolysis 

Disease arrested 

12 

F 

26 


Right 

Positive 

Chronic 

None 

Pneumothorax and 
phrenicectomy 

Disease present; 
negative sputum. 

13 

F 

23 


Right 

Positive 

Chronic 

None 

Pneumothorax 

Disease arrested; recurrence on 
opposite side ( 6 yr. later) 

14 

F 

37 


Right 

Positive 

Chronic 

None 

Pneumothorax and 
pneumolysis 

Negative sputum 
alter pneumothorax 


in one or the other apex. Although this is a sm 
series and thus not properly suited for statist! 
use, an analysis of these two groups presents d: 
that are deemed worthy of consideration. 

Three cases were not included in this series. C 
was that of a granite worker over sixty years i 
who had unquestionable evidence of silicosis a 
in whom a tuberculous cavity was first noted in 1 
left lower lobe. In a series of over 75 cases of sili 
tuberculosis there were 3 in which the tubercult 
cavity of infiltrate seemed to begin in the rij 
middle lobe. In such cases, where two diseases 
semble each other closely, it is difficult to determ 
in which locality the tuberculous process fi 
becomes clinically manifest, although the major 


and has been made the basis for dividing the cases 
into two groups (Table 1). A new classification is 
not offered, but for the purposes of study the cases 
have been arbitrarily divided into these two groups 
and the terms described below have been applied. 
Furthermore, it is fully realized that x-ray studies 
are too crude for absolute differentiation of the two 
groups, but they are justified by the results of the 
'analysis. By making this distinction, a unique 
approach not hitherto reported is attempted and the 
results of analysis seem to warrant reporting. 

In the first group, designated as “pure,” are placed 
8 cases in which the x-ray appearance of the lesion 
was limited entirely to the lower lobe with no visible 
evidence of obsolete, nodular or fibrotic lesions else- 
where in the lungs. In the second group, designated 
as “impure,” are placed 6 cases in which in addition 
to the predominant lower-lobe lesions nodular or 
fibrotic disease, such as described above, was found 


of silicotic patients develop phthisis in the up 
lobes in the same proportion as do those with tut 
culosis uncomplicated by silicosis. 

The second case was that of a seventy-five-ye 
old woman who had bronchiectasis of the loi 
lobe of twenty years’ duration. A sputum posit 
for tubercle bacilli was demonstrated once in a sei 
of more than fifty examinations. After death fr 
congestive heart failure, autopsy disclosed o 
siderable bronchiectasis of the right lower lobe, t 
just beyond the wall of one of the smaller bron 
a caseous tubercle 1 cm. in diameter was not 
It is difficult to classify this case. The patient ( 
not have active tuberculosis in the accepted sen 
a logical explanation is that before death there v 
softening of an old tuberculous focus, perhaps ow 
to a bronchiectatic abscess or low-grade pneumon 
with consequent shedding of a few bacilli m 
sputum. 
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The third case was that of a male diabetic patient 
nty-four years of age who had a small lesion in the 
)« on the right side. Since the evidence for a 
sion of the middle or lower lobe was not clear, this 
ise has been omitted. - 


Symptomatology 

A study of the onset reveals that the cases in the 
esent series are roughly divided into the acute 
id chronic types. The former, generally associated 
ith the pure type, simulated the onset of pneu- 
onia, whereas the latter was common to the impure 
pc and was most frequently diagnosed as bron- 
litis or bronchiectasis. Of themselves, no symp- 
'ms were found to be pathognomonic of lower-lobe 
iberculosis. Sokoloff, 12 however, points out that 
his series a distinction in the symptomatology 
>uld be noted by early onset of night sweats, which 
addition usually affected a limited part of the 
5<iy — that is, the neck, shoulders or head. He also 
ported an afternoon fatigue that disappeared with 
■ief rest. 

Analysis of this series (Table 2), shows distinct 
fferences with respect to age, sex, side affected 
*d type of onset. As regards the history of tuber- 


Table 2. Analysis of Series. 

fACT0 * Pure Ttve IufURETvrE 

6 female*; 2 mate* 6 females 

' 16-23 y r- average 19 yr. 23-37 yr., average 31 yr. 

'. t, V c ‘ ,d right; 3 left 6 right 

atrdebicilliin.pmuB, All All 

t>nm, ...» 7 >CP t e . | c hronic All chronic 

!'°“ s contact, in the pure group there was a strong 
m ily history of tuberculosis and intimate contact, 
'ggesting that these patients had received large 
! ' r equent dosages of tubercle bacilli in the past, 
^majority of them had been separated from their 
j&mal contacts for many years. This is a not 
requent history in tuberculosis of the upper lobe, 
j , e J mpure group there was no history of tuber- 
L < j sis COn tact, familial or otherwise. This suggests 
a a small apical lesion is acquired after many 
, ars 5 poradic or chance infection and becomes 
, r r f ted or Quiescent. At some time later in life, 
’ -.?P S aur * n S an intercurrent respiratory infection, 
ic* ' L 16 SCt ^ ree ^ rom this °W focus, drain down 
roncbus an£ * are ^ oca hzed in the area of 
3( j Cr . a t “‘ty (described below), where they thrive 
on U \\™L te ^ cause caseation, slough and cavita- 
h * ^ eve ^°P ment of the cavity, the symp- 
Ho tbe fr s ‘ on to the attention of the patient, 
mbabl mecbca ^ a dvice. The impure type is 
e / n pt true lowcr-lobc disease but what could 
Properly termed metastatic lower-lobe 
d Va U ^ ls * For this group a hypothesis has been 
, t0 ex P^ a hi the predisposition for the right 

Itl H thC l0WCr lobe * 

ncc l * to explain the numerical preponder- 

1 niale over male cases in this and other 


reported studies. Available statistics reveal that 
more girls than boys develop manifest tuberculosis 
during adolescence. Thus, one expects a greater 
percentage of teen-age girls than of teen-age boys in 
a sanatorium, and hence a greater opportunity for 
encountering lower-lobe disease among females than 
among males. This does not, however, explain why 
there arc not more cases of lower-lobe tuberculosis 
among men between twenty-five and thirty-five 
years of age, in which age group the male incidence 
of tuberculosis is at its highest. Some other explana- 
tion than that of age must be sought to explain the 
localization of basal tuberculosis. 

The right side was involved in all the impure 
cases and in 5 (62 per cent) of the 8 pure cases. 
This finding is in accord with that of most writers. 
Eleven of the 12 women had the lesion on the right; 
in both the men they were equally distributed. 

Pathogenesis 

Two mechanisms regarding the pathogenesis of 
the pure group suggest themselves. According to 
the first of these, the caseous-pneumonic lesion is 
the result of a bronchiogenic or hematogenous 
spread from the lymph-node component of the 
primary infection and the lesion, which is usually 
situated in the upper lobes, has by chance involved 
the lower lobe. According to the second mechanism, 
there is direct extension from the parenchymal com- 
ponent of the primary complex, which is oftenest 
found in the lower lobe on the right side. Sweany* 
has shown that such a process actually occurs in 
adolescents or young adults who acquire their 
primary infection during adolescence. The course 
in these cases is, however, generally rapid and ful- 
minating. The present series includes no case of this 
type, with the possible exception of Case 8, in which 
death from tuberculous enteritis occurred. 

The impure cases appear to offer more consistent 
findings. The universal localization in the lower 
lobe on the right side in women is the outstanding 
finding. This is best explained on the basis of a 
theory developed by Reisner. 1 This theory pre- 
supposes an area of marked limitation of motion in 
the lung, which Tendeloo and Macklin 14 have 
termed the superoretroradicular area. Roughly, 
the area is paravertebral and corresponds to the 
usual location of the apex of the lower lobe. This 
theory lias been worked out in the following manner. 
The diaphragm plays an important role in the ex- 
pansion of the lower lobe and the posterior portion 
of the upper lobe, whereas the costal movements are 
largely responsible for the expansion of the middle 
lobe and the anterior part of the upper lobe. In 
general, therefore, it can be postulated that the 
effectiveness of diaphragmatic action progressively 
decreases posteriorly and superiorly and that 
minimal action is obtained at the area correspond- 
ing to the apex of the lower lobe. Men are known 
to be predominately diaphragmatic breathers, 
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vyhereas women are costal breathers; consequently, 
in the latter normal respiration demands little dia- 
phragmatic excursion, with the result that the lower 
lobe, particularly its upper portion, is poorly venti- 
lated. One can therefore account for a region in 
the lung that is relatively inert, poorly aerated and 
in all probability vulnerable to infection. Further- 
more, the right side of the diaphragm is more ele- 
vated than the left, owing to the underlying liver, 
and is in consequence liable to a somewhat lessened 
excursion. This is particularly so in women, as 
shown by fluoroscopic examinations of the chest. 
Reisner 1 adds that the right main bronchus comes 
off the trachea at a lower angle than does the left 
main bronchus, and in consequence any spreading 
bronchiogenic infection more naturally drains to the 
right than to the left side, thereby coming to rest in 
this vulnerable area. Since the majority of writers 
have noted the marked preponderance of tuber- 
culosis in the right lower lobe in women, this theory 
seems to explain their predilection for lower-lobe 
disease as compared to that of men. 

Medlar and Sasano , 16 working with various strains 
of tubercle bacilli inoculated intravenously in vacci- 
nated rabbits, noted that cavitating lesions were 
localized in the dorsal and posterior parts of the 
lung, which are in the superior portion of the rabbit 
in the usual position of rest, whereas the lesions in 
the anterior and ventral portion had cleared. Fur- 
ther experiments, in which the rabbits could be 
kept in a given position for over half the day, over 
a long period of time, resulted in earlier death, but 
examinations revealed a localization of the tuber- 
culosis in the highest part of the lung. These authors 
note an analogy between this tendency to superior 
localization and the apical or subapical involvement 
in the human lung. 

Medlar and Sasano frankly admit they do not 
know why the lesions localized as they did, since 
there is admittedly no peculiar anatomic structure 
of the lung that lends itself to progressive infection. 
Also, an alteration of the lung occurs with a change 
of posture, since emphysema develops in the rabbit’s 
lungs if it is kept in an upright position over a given 
period of time. 

From these studies, it was obvious that neither 
inhalation(the natural route) nor allergy with subse- 
quent reinfection is of prime importance in the 
determination of the localization of the progressive 
cavitating tuberculous lesion. 

It is common knowledge that a considerable 
proportion of spreads to the lower two thirds of the 
human lung resolve completely, and when they do 
not, this is probably due to an overwhelming in- 
fection or to extreme virulence of the germ. A pro- 
gressive basilar infection is therefore always of grave 
import, especially in the absence of apical or sub- 
apical involvement. Medlar and Sasano conclude 
that higher portions of the lung field are less resist- 
ant to tuberculous infection than are the lower 


portions, and that to obtain localizing cavitating 
lesions it is necessary to have a certain balance 
between the virulence and dosage of the tubercle 
bacilli and the resistance of the host, together with 
a localizing of the tubercle bacilli in certain areas of 
lung parenchyma; that allergy alters the tissues 
only so far as the response is more vigorous or 
prompt; and that this alteration is but one factor 
that may lead to a localizing cavitating lesion. 
The factor of greatest importance seems to be the 
establishment of a certain balance between host 
and parasite. 

Diagnosis 


Lateral as well as conventional x-ray films are 
necessary before a topographical diagnosis of lower- 
lobe disease can be entertained. The diagnosis of 
tuberculosis should not be made unless a positive 
sputum (or gastric lavage) is obtained. As will be 
noted, this was demonstrated in every case in the 
series. This does not mean that a positive sputum 
will be obtained in every case of lower-lobe tuber- 
culosis when first seen. On the contrary, it may not 
be possible to obtain one in the first few days or 
even weeks after onset, especially in the pure type. 
This is also true of the proliferative or exudative 
type, which resembles a low-grade pneumonitis 
persisting over four to six weeks, and in which a 
strong contact history of tuberculosis can be elicited. 
In such cases it may take months of sputum and 
gastric examinations before tubercle bacilli are 
found . 16 - 17 Thus, roentgenologically speaking, lower- 
lobe lesions differ from apical ones in that in the 
latter a diagnosis of tuberculosis can often be made 
without a positive sputum, whereas in the former 


a positive sputum is essential. 

In the differential diagnosis another lesion that 
may cause confusion is an active apical tuberculous 
lesion in association with a unilateral or bilatera 
basilar nonspecific bronchiectasis. Although this is 
a rare combination, it is important that the is 
tinction be made, since the principles of treatment 
for each condition differ markedly. ' Bronchograp y 
and if necessary bronchoscopy should be came 
out if the double condition is suspected. A ea 
to the diagnosis is the copious quantity of S P 1|U ®’ 
out of all proportion to the size and number o 
tuberculous cavities present, as well as the sma^ 
degree of parenchymal involvement in the face 0 
a positive sputum. . j 

Of particular interest at present are the atyp 1 
pneumonias, most frequently basilar in distribu i 
and requiring three to six weeks for resolution. e / 
are, however, usually migratory and bilateral, w ic ~ 
differentiates them from tuberculosis by the c iang^ 
ing signs and the sequence of events. Serial c i 
roentgenograms soon rule out this condition- 
fact, it cannot be emphasized enough that a S1!1 ^ 
positive x-ray ffilm of the-chest is oftemnot only 
leading but dangerous . 18 Besides the atyp 
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>neumonias, one must bear in mind the delayed 
ijpeof resolving lobar pneumonia due to a pneumo- 
:occus, particularly since the right lower lobe is 
jften involved. 19 The time interval required for 
resolution and the absence of residue differentiate 
these two conditions. It also helps to differentiate 
basal pneumonias complicating minimal or obsolete 
apical tuberculosis from tuberculous spreads. 

Lung abscess should not be confused with lower- 
lobe tuberculosis since most of these abscesses follow 
surgical procedures, and the others can be ruled 
out by repeated sputum examinations. The sudden 
onset, the typical pus and the physical signs also 
aid in the differentiation. 

As for the pulmonary mycoses, coccidioidal infec- 
tions are a problem peculiar to Southern California 
and to the San Joaquin Valley in particular. Other 
fungus infections of the lung can be diagnosed from 
sputum cultures and the usual bilateral nature of 
the disease. 

Neoplasm of the bronchus may give difficulty if 
associated with tubercle bacilli in the sputum. 
I have seen 2 such cases, both of which occurred in 
men of fifty and over. Age and sex therefore help 
m differentiating the two conditions. Bronchoscopy 
usually makes the proper diagnosis possible. 

To reiterate, the commonest error is to confuse 
the pure type with pneumonia and to treat it as 
such for many weeks. This can largely be avoided if 
an inquiry concerning a history of tuberculous 
intact is made and appropriate sputum studies, 
together with serial x-ray examinations, are carried 
young people acutely ill with pneumonitis. 
The impure type rarely gives any trouble, because 
| e associated evidence of ipsilateral or contra- 
^teral apical nodular or fibrotic involvement is 
Practically pathognomonic of tuberculosis. The 
( ? st roentgenogram indicates the diagnosis, and 
studies of the sputum invariably confirm it. 


Prognosis and Treatment 

<3 ^ T ro f>nosis of lower-lobe tuberculosis does not 
1 er horn that of disease elsewhere in the lung, 
'Pending in large part on the type of disease pres- 
and k ro .^ uctlve or proliferative disease has a slow 
j ^ eni ffn course, whereas caseous pneumonic 
*ct‘ 3S ? a morbidity and mortality if not 

1Ve y treated. All the cases in the present series 
re either those of acute caseous pneumonia or 
ns sequela, the fibrocavernous type. 

* • ls ‘^resting to note that many of the earlier 
les! CIS ^ lVe an ex tremely poor prognosis to all basal 
hto? 8, Jn.fact, Dunham and Norton 20 were so 
U>at di ^ typical course of these lesions 

di! e ca ^ e d all progressive caseous pneumonic 
Wk ’ vv ’ iletilcr or not found in the lower lobe, the 
j Q ,i .yp e - They had a large percentage of Negroes 
etr series. Today, it is .thought that the prog- 


nosis largely depends on the type of lesion and not 
on its location. 

The principles of treatment for lower-lobe tuber- 
culosis do not differ from those for other lesions and 
in consequence open cavities must be closed as 
quickly as feasible. This means that in the acute 
pneumonic variety, before artificial pneumothorax 
can be initiated, bed rest is advised until caseation, 
sloughing and evacuation of the cavity contents 
have been accomplished and the surrounding pneu- 
monitis has subsided. Not only are complications 
avoided by this regimen, but also on occasion one 
may be rewarded by a closed cavity and conversion 
of sputum, thus saving the patient years of pro- 
longed collapse therapy. Except for one case, the 
entire series required a dynamic approach for 
ultimate control. 

In the past, lower-lobe lesions have been a strong 
indication for interruption of the phrenic nerve, 
but it has been my experience, as well as that of 
many other workers, that there is little benefit to 
be derived from the procedure per se, especially 
where it is the sole means of providing rest and 
collapse. In fact, in the presence of acute disease it 
may constitute a distinct danger, since it may cause 
atelectasis of the lower lobe. Again, with diaphrag- 
matic paralysis thoracoplasty may be dangerous 
until the function of the diaphragm returns, since 
atelectasis has been seen in the presence of an ele- 
vated diaphragm following such surgery. It seems 
certain that the only place for phrenic-nerve pa- 
ralysis is as an adjunct to an existing pneumothorax 
or thoracoplasty. 

In this series of cases, artificial pneumothorax 
was somewhat more successful in the pure group 
than in the impure, owing in large part to the paucity 
or even absence of adhesions in the former, which 
allows for more adequate collapse of the underlying 
lung without the necessity of supplementary pro- 
cedures. This fact may be presented as presumptive 
evidence that the onset of the impure type is in- 
sidious and the disease of long standing, it is in 
these cases that one encounters the largest number 
of adhesions, not only about the base but around 

the apex. , , . ... 

Extrapleural pneumothorax has no place m this 
form of disease. Intrapleural pneumolysis should be 
used as a supplementary procedure to sever ad- 
hesions that are preventing the satisfactory collapse 
of the lung. Thoracoplasty has its place but should 
not be attempted until after long “lal of bed rest 
and minor collapse procedures. When performed, 
it generally requires the resection of eleven ribs 
and often anterior section before closure of the 
cavity is obtained. More recently the tendency has 
been to make a bronchoscopic examination of all 
cases for bronchial lesions, since collapse therapy is 
of little value in those with ulceration. Lobectomy 
and pneumonectomy are procedures choice of in 
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certain of these cases, with complete extirpation of 
the disease as a possibility. 11 

Summary 

An analysis of tuberculous lesions in the lower 
lobe of the lung is made. 

These lesions have been divided into two groups 
according to roentgenologic differences based on 
the presence or absence of associated apical in- 
volvement. 

These two groups, named the “pure” and “im- 
pure” types, show distinct differences in sex, age, 
history of tuberculosis contact, the mode of onset 
and the side affected. 

Theories of localization in the lower lobe ure 
reviewed, and evidence for confirmation of Reisner’s 
hypothesis is presented. 

A method of treatment is outlined. 

1230 Hancock Street 
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MEDICAL PROGRESS 


THE PARATHYROID GLANDS AND PARATHORMONE* 

Alfred Pope, M.D.,f and -Joseph C. Aub, M.D.J 


I N RECENT years a number of excellent re- 
views on mineral metabolism and its control 
by the endocrine glands have appeared. Calcium 
and phosphorus metabolism was comprehensively 
reviewed by Schmidt and Greenberg 1 in 1935, and 
the more recent literature in this field was analyzed 
by Greenberg 2 in 1939 and by Cohn, Cohn and Aub 3 
in 1942. Recent advances in the knowledge of the 
chemistry of calcification were reviewed by Logan 4 
in 1940, the physiology of bone and of certain bone 
diseases by McLean 6 in 1943, and various aspects 
of phosphorus metabolism by Guest and Rapoport 6 
in 1941 and by McLean 7 in 1942. The literature on 
the relation of the endocrine glands to calcium 
_ metabolism was covered by Campbell and Turner 8 
in 1942, and special aspects of this problem have 
also recently been reviewed, such as the physiology 
..an<Lir.§a£ment of parathyroid diseases (Albright 3 ), 
secondary hyperparathyroidism (Anderson 10 ), cal- 
cium meta^°^ sm during pregnancy (Bodansky and 
Duff 11 ), the V se sterols in the treatment of hypo- 

*From the laboratories of the Colli, P. Huntington Memorial 

Hospital Harvard * Jniv,:rs ' t5 '> at tlie Massachusetts General Hospital. 
This is publication N*‘ of dancer Commission of Harvard Umver- 
4ity, \ 

t Teaching f-eUcsns- biochemistry and research fellow in medicine. 

Harvard Medical School^ „ „ , , 

tProfcssor of researc^^i\ mc - < ^ c * mc, ** arvari d Medical School; physician, 
Massachusetts General 


parathyroidism (McLean 12 ) and the influence 
the endocrine glands, including the parathyroi 
on growth and aging by Silberberg and Silberberi 
The extensive article by Campbell and Turn 
not only is a complete review of the literature ci 
cerning experimental studies on the paratnyr 
glands but also includes the report of many origi 
observations on numerous aspects of this subject 

Experimental Studies 

Mode of Action of Parathyroid Hormone 

Considerable experimental evidence has b< 
obtained in support both of the original theory 
Collip that the chief action of the paratiyr 
hormone is directly on the solution of calcium 
from bone and of that of Albright, who has pos 
lated that its action consists in promoting the re 
excretion of phosphate. , , 

Supportive evidence for the renal action o P e 
thormone was obtained by Goadby a’nd tace 
who failed to obtain the normal phosphate '^ r 
in patients with chronic nephritis following^ . 
tion of parathyroid extract, and by Goadby, 
was able to correlate the degree of such p-- 05 ^ 
diuresis inversely with the degree of severity 
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ienal disease. Tweedy and his associates showed 
that no rise of the serum calcium level occurs after 
parathormone injection in bilaterally nephrec- 
tomized dogs 16 or rats , 17 that the response is normal 
in a unilaterally 'nephrectomized dog , 18 and that 
nephrectomy protects dogs from the characteris- 
tic pathologic changes that develop after over- 
dosage with parathyroid hormone in normal ani- 
mals »»» Harrison and Harrison 19 have developed 
a method for the quantitative determination of the 
amount of phosphate resorbed from the renal 
tubules, and have shown that in dogs following 
parathormone administration there is a decrease 
m the rate of maximal resorption, with reduction 
ifi the level of serum inorganic phosphorus. In- 
duced acidosis resulted in the same reduction in 
tubular resorption of phosphate as parathormone .* 0 
Fay, Behrmann and Buck , 21 on the other hand, 
found no difference in the renal clearance of phos- 
phate and creatinine between normal, hyper- 
parathyroid and parathyroidectomized dogs. Bruil 
?nd Carbonesco 22 concluded from the results of a 
cross-circulation experiment that parathyroidec- 
tomy reduces the excretion of renal phosphate 
ov.ing to a purely renal effect. Neufeld and Collip 23 
produced renal insufficiency in dogs, rats and cats 
* n a variety of ways and were unable to demon- 
strate any change in the serum calcium level follow- 
ing the administration of parathyroid extract. 

' authors also found that in normal animals 
continuous administration of disodium phosphate 
"hh parathormone resulted in the maintenance of 
normal values of serum calcium and phosphorus. 
All these findings favor the theory of increased renal 
e *cretion of phosphate under the influence of 
Parathyroid hormone. 

On the other hand, Ellsworth and Butcher 21 found 
a n $e in the serum calcium level after treatment of 
wphrcctomized dogs with parathyroid extract, 
^ concluded that the renal elimirfation of phos- 
P orus was not prerequisite to this rise. After 
nnular treatment of chronic nephritic patients a 
f ^ Se * n the calcium levels sometimes occurred after 
{ ? c jjty-four hours , 14 and in nephrectomized rats 
[ "“wriy treated, although no rise of this level was 
| ® served, osteoclastic resorption of bone was 
cm °nstrated.” Similarly, Seyle 25 found that in 
?ts nc Phrectomy does not prevent the characteris- 
. » osteoclastic resorption of bone that follows ad- 
e 'mstraxion of parathormone, whereas para thy roid- 
,i 0ln F ^ 0es prevent the much less striking bone 
t ^ ia . t resu lt * rom nephrectomy alone, 
of s * °^ taine d the typical rise of urinary and fall 
thvf\? n Ph° s phorus levels after injection of para- 
^ iy 01, ex * rac t into norma! dogs, but also observed 
| m l he serum calcium level within one hour 
I tanAA CI i 0r not l he phosphorus level was simui- 
j f 0Qr ^ F lowered. Moreover, twelve to twenty- 
{ | n ?°. Ur ; ^ter both the calcium and phosphorus 
| 0 the serum were elevated. Ingalls, Donald- 


son and Albright 27 .studied the effects of para- 
thormone on nephrectomized rats and found definite 
decalcification of bone, due specifically to the 
hormone. McLean and Bloom 28 demonstrated bone 
salt in the trabeculae of spongy bone of rats and 
puppies under the influence of parathyroid ex- 
tract, both being transported to the marrow 
vessels and within marrow macrophages. Moore, 2 " 
however, did similar experiments in rats and found 
that deposition of calcium phosphate in the bone 
marrow was always associated with focal tissue 
degeneration and similar deposits in other tissues. 
The effect of an extremely active parathormone 
preparation on the rate of hydrolysis of glycero- 
phosphate by kidney phosphatase was studied by 
Wood and Ross 30 who found that the accelerating 
action of the hormone was nonspecific and no 
greater than that of serum or egg albumin. Al- 
though these studies in no way discredit the theory 
of increased excretion of renal phosphate under the 
influence of the parathyroid hormone, they do 
suggest that the latter may have a direct demineral- 
izing action on the bones as well. 

Cantarow and his associates , 3t - 32 from a study of 
the partition of calcium and phosphorus between 
serum and physiologic saline solution injected into 
the peritoneal cavity of dogs, have concluded that 
the fundamental action of the parathyroid hormone 
is to promote the diffusion of calcium from the 
blood into the various tissue fluids, the source being 


the solution of bone salts. _ 

Miscellaneous studies on the action of para- 
thormone include the demonstration of a rise in 
phosphatase activity of serum and of the long 
bones . 31 - 36 Roche and Filippi 36 believe this to 
be due to an increase in the concentration oi 
enzyme activators at these sites. Cantarow, Haury 
and Whitbeck 33 found that in dogs parathormone 
caused a drop ill the serum magnesium level, with 
a rise in that of the peritoneal fluid. Previously, 
Tibbetts and Aub” had shown that magnesium 

excretion is normal in hyperparathyroidism al- 
though cure of the disease !s accompanied bj. a 
temporary fail and parathormone administration 
by a temporary rise of tl.is element m the unne. 
Increase in the magnesium intake resulted in an 
increase in the calcium excretion, and these authors 
Suggest that magnesium may be substituted for 

F a if ter the injection of parathyroid ex- 

suppression and death. They were able to pre' ent 
the latter condition by repiacement of flu.d and 
electrolytes, and concluded from this that 
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hydration is an important element in this experi- cium absorption in large doses and is therefor 
mental syndrome. Intestinal absorption of cal- weakly antirachitic, although only one four-hun 
cium is not affected by oversecretion of parathyroid dredth as active in this respect as vitamin D. ■ Bas 
hormone. 39 Cantarow, Stewart and Housel 40 have tenie and Zylberszac 49 found that small doses o 
studied the pathologic effects of large doses of A.T. 10 resulted in inhibition of mitoses in tb 
parathormone in dogs and report both calcifica- parathyroid glands of rats. They assumed tha 
tion and extensive degenerative changes in the this effect was secondary to the h'igh level of serun 
viscera. Bedinger, Kendrick and Keeton 41 studied calcium induced by this drug. A similar inhibit™ 
the toxic effects of calcium administered intra- of mitoses in the parathyroid glands of rats treatei 
venously to dogs, and among other observations with large doses of A.T. 10 was observed b] 
recorded that parathyroidectomy with a low initial Campbell and Turner. 8 

serum calcium level affords no protection against Rose and Sunderman 50 studied 5 patients witl 
these. Logan, Christensen and Kirklin 42 were able postoperative parathyroid deficiency and foum 
to detect only a very slight rise in the urinary cal- that A.T. 10 was extremely effective in controllin- 
cium level following injection of thyroid into thyro- symptoms and maintaining a normal concentra 
parathyroidectomized dogs, and believed that this tion of serum calcium. Himsworth and Maizels 1 
might indicate that the parathyroid glands are compared the efficacy of vitamin D and that o 
necessary for the rise of this level that usually A.T. 10 in the control of a case of idiopathic hype 
follows such administration, although they also parathyroidism. Both were effective, but the forme 
pointed out that the low initial level of serum cal- was somewhat more reliable and capable of givm 
cium in these animals might in itself have pre- perfect control of the serum calcium level if give 
vented this characteristic effect of thyroid. Schiffrin 43 in sufficiently large doses. Blum 62 has reporte 
has reported the effects of parathormone on the excellent clinical results with the use of this agen 
gastric secretion of dogs; these are mainly a reduc- for the control of hypoparathyroidism, and Rya 
tion of the volume and acidity and an increase of and McCullagh 63 were similarly successful. A 
the enzyme concentration. The reverse effects these authors found that A.T. 10 alleviated tli 
result from thyroparathyroidectomy and are due symptoms of parathyroid insufficiency, promote 
specifically to the lack of parathyroid hormone. the excretion of calcium and phosphorus in th 

. urine and controlled the serum concentrations c 

Relation between Parathyroid Hormone , Vitamin D these su bstances. They consider that feeding larg 
and Dihydrotachysterol amounts of calcium by mouth increases the efficienc 

The relation between the parathyroid hormone, of the drug and thereby reduces the dosage of tli 
vitamin D and A. T. 10 (dihydrotachysterol) has latter necessary to control the disease- 
been extensively studied by Albright and his asso- McLean 12 has reviewed the clinical and experi 
dates, 44-46 who as a result of their comparison of mental evidence on this subject and has conclude 
the action of these agents in hypoparathyroidism that vitamin D and A.T. 10 are equally effectiv 
and rickets have developed the theory that both in the control of parathyroid insufficiency, P rc 
vitamin D and A. T. 10 increase the absorption of vided that the former is given in adequate amount: 
calcium and that all three substances promote the calcemic dosage being one hundred to tw 
the excretion of phosphorus in the urine, but that hundred times • greater than the antirachitic., Me 
vitamin D acts chiefly on calcium absorption, Lean 12 concluded that unsatisfactory results o 
whereas parathyroid hormone acts exclusively on tained with the use of vitamin D as a calcemi 
phosphorus excretion. A. T. 10 acts only feebly in agent were due solely to inadequate dosage- ‘ 
its enhancement of calcium absorption but is ex- discussion of the relative merits of vitamin -D an 
tremely active in promoting the excretion of urinary A. T. 10 in treating hypoparathyroidism was ir 
phosphorus. Hence it is not antirachitic but is a eluded in a presentation of such cases by ul 
good therapeutic agent for hypoparathyroidism, ting, Wells and Carnes. 54 They found the two drug 
_ Experimental evidence in support of this thesis about equally efficacious, but one of their patient 
has appeared. Thus, Shohl, Fan and Farber 47 re- was definitely refractory to A.T. 10. Sevringi' au 
ported that nontoxic doses of A.T. 10 prevented and St. John 55 have recently reported on thc^ orl 
rickets in rats due to a low calcium and high phos- tinuation and confirmation of an earlier study 0 
phorus level but not that due to. a high-calcium and patients with severe permanent hypoparathyroi isr 
low-phosphorus diet. They made the reasonable in whom the deficiency was perfectly contro & 
assumption that it was effective in the former by with vitamin D and calcium salts, 
causing a greater excretion of phosphorus in the _ , „ . , . . r r i aW j 

urine, thus rendering the diet less rachitogenic. Factors Effecting the Activity of Parathyroid o 

Shohl and F arber 48 then showed that in approxi- The pituitary and other i endocrine glands . 
mately toxic amounts A.T. 10 nullifies the rachito- attention has been given to the possible elaboratio 

genic effects of a high-calcium and low-phosphorus of a parathyrotropic factor by the pituitary glnnc 

diet, which is evidence that it does promote cal- Friedgood and McLean 57 found that guinea ph 
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injected with anterior-pituitary extract developed 
significant elevations of the scrum calcium level. 
Although there was no change in the level of serum 
inorganic phosphorus, they interpreted these re- 
sults as indicating the presence of a parathyrotropic 
factor in the anterior-pituitary preparation. A 
similar interpretation was placed by Ham and 
Haist 6S on their observation that anterior-pituitary 
extract produced a large number of mitoses in 
the parathyroid tissue of dogs. Blumenthal and 
Loeb 53 found that acid extracts of the anterior 
pituitary gland, hypophyseal implants and potas- 
sium iodide all increased the mitotic activity of 
the thyroid gland and parathyroid glands of guinea 
pigs, whereas underfeeding and thyroid produced 
the reverse effect. On the other hand, Carnes, 
Osebold and Stoerk 60 observed no evidence of im- 
pairment of parathyroid function in hypophy- 
sectomized rats. The serum calcium and phos- 
phorus concentrations remained normal even under 
the stress of a low-calcium diet, and hypophy- 
sectomized and parathyroidectomized rats behaved 
in ever)’ way like those with parathyroidectomy 
nione. Similarly, Snyder and Tweedy 61 were unable 
' to detect any alteration in the serum calcium level 
2 nd actually found a slight rise in the phosphorus 
level following treatment of rats with anterior- 
PUuitary extract. J In hypophysectomized monkeys 
Baker' 5 found a slight atrophy of the parathyroid 
glands as measured by size and cell count but no 
change in the histologic or cytologic characteris- 
tics of the cells. Campbell and Turner 8 made ex- 
> tensive studies of the effect of anterior-pituitary’ 
wtract on the weights and mitotic activities of 
* e P arat hyroid glands of several species and con- 
ceded that the existence of a parathyrotropic 
a ctor is highly doubtful. In toads, Schrire 63 found 
n° difference in the effect of injected parathyroid 
extract on the level of plasma inorganic phosphate 
J-^'een normal and hypophysectomized animals. 
u \ cv *dence for a relation between the para- 
noid glands and the anterior pituitary gland is 
. cr consistent nor conclusive. If such a relation 
th S f S> ^ 1S P r °kably not an extremely close one, for 
.i c 0rrn or appear to be able to function even when 
^anterior pituitary is removed. 

15 i ra } s > Bastcnie and Zylberszac 64 found that foi- 
st! ln ^kited a °d progesterone and castration 
Stla^ 1 C( * mitot -l c activity of the parathyroid 

Scsi- $ *^ le foNicubn effect was inhibited by pro- 
Y r Crone > and the castration effect by folliculin. 

a merit with both hormones greatly stimulated 
not ? Ses m the parathyroid glands of castrated but 
ljj e ^ 3 108c °f normal rats. Campbell and Turner, 8 on 
the r> Cr ^ an ^> observed no change in the mitoses of 
diol ? rat ^' r01 ^ glands of chicks treated with estra- 
ha ^nzoate. Nathanson, Brues and Raivson 65 
frj s 0vvn that testosterone stimulates mitoses 
c n .« e P ara thyroid glands of rats. Similar effects 
c thyroid glands of these animals were ob- 


served, and since testosterone in moderate doses 
is known to stimulate ovarian activity through the 
intermediation of the pituitary gland, these au- 
thors suggested that the observed effect on the 
parathyroid and thyroid was also via the hypophy- 
sis. Campbell and Turner 8 were unable to con T 
firm these findings. Bloom, McLean and Bloom 65 
found that parathyroid extract abolished the pro- 
liferative endosteal reaction in medullary bone, 
which is a characteristic phenomenon preparative 
to new-bone formation following the combined 
administration of estrogens and androgens in 


pigeons. 

Pregnancy, Bodansky and Duff 11 have stated 
that somewhat low serum calcium values are to be 
expected in pregnancy and are not to be regarded 
as abnormal if not below 8.5 mg. per 100 cc. Severe 
hypocalcemia means either parathyroid deficiency 
or nutritional inadequacy and results in skeletal 
abnormalities in the fetus. These authors regard 
a slightly high fetal serum calcium level as nor- 
mal. In studies on rats, they found some de- 
mineralization of bones in the presence of normal 
serum calcium levels, presumably owing to stimula- 
tion of the parathyroid glands by a lowered serum 
calcium level. In parathyroidectomized animals, on 
the other hand, in which the skeleton showed no 
changes in density, lowered serum calcium levels 
did develop, and tetany occurred near term. It was 
found that pregnancy converted latent into active 
hypoparathyroidism in these animals, and that 
this condition could be cured by a high-calcium and 
low-phosphorus diet. Bodansky 67 studied the 
mineral metabolism of pregnant women and ob- 
served evidence of increase in the size and func- 
tional activity of the parathyroid glands such that 
lie characterized pregnancy as a state accom- 
panied by a minor degree of hyperparathyroidism. 
He found a rise of serum phosphatase activity in 
the last trimester, accompanied, however, by a 
slight degree of hypocalcemia and little change in 
scrum inorganic phosphorus. In a similar vein, 
Sinclair' 8 showed that pregnancy resulted in marked 
hypertrophy of the parathyroid glands of rats and 
that multiparity had a cumulative action in this 
respect. The hypertrophy could be prevented by 
a high-calcium and low-phosphorus diet but was 
enhanced by a diet low in calcium and rich m 
phosphorus. Similar effects of pregnancy on the 
volume of the parathyroid glands of rats were re- 
ported by Opper and Thalc. . . 

In studying the relation of parathyroid actti ity 
to pregnancy in rats, Bodansky and DufF found 
that parathyroidectomy resulted in diminished fer- 
tility P and reduction in the number and birth weight 
of the fetuses. These effects were minimized b> 
feeding a high-calcium and low-phosphorus diet. 
In addition, the parathyroidectomized animals 
underwent a prolongation of gestation, shtmed 
tetany at term and suffered a high rate of maternal 
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and fetal mortality. These effects were abolished 
by a high-calcium and low-phosphorus diet. In 
another study, 71 pregnant parathyroidectomized 
rats were again shown to be unable to mobilize cal- 
cium from their bones, so that the latter retained 
their normal pregestational weight and hypo- 
calcemia developed. With a rachitogenic diet with 
a high calcium-to-phosphorus ratio, the differences 
in bone weights between the pregnant parathy- 
roidectomized and normal control rats were 
abolished. 

Cantarow, Stewart and Housel 40 noted that in 
the case of a pregnant dog treated with toxic amounts 
of parathyroid extract and from which nine normal 
living fetuses were obtained, none of the character- 
istic pathologic changes observed in the mother 
were found in the fetuses, suggesting that the para- 
thyroid hormone cannot pass the placental barrier. 
Bodansky and Duff, 72 from studies on fetal growth 
and storage of calcium and phosphorus with varying 
conditions of diet and parathyroid function in preg- 
nant rats, concluded that fetal growth and mineral 
storage depend entirely on suitable concentrations 
of calcium and phosphorus in the maternal blood, 
which it was assumed are accurately reflected in the 
fetal blood as well. Sinclair 73 found that the para- 
thyroid glands of fetal rats were twice as large in 
proportion to the body weight as those of adults 
and were affected by the diet of the mother as a 
result of changes in her serum calcium or phos- 
phorus level. A diet with a normal ratio of calcium 
to phosphorus caused enlargement of maternal 
parathyroid glands, and one with more calcium 
and less phosphorus tended to suppress changes in 
both maternal and fetal glands. Such a diet, how- 
ever, was effective therapeutically after maternal 
parathyroidectomy. A normal diet to which 
aluminum acetate was added to reduce phosphate 
absorption was equally effective under these cir- 
-cumstances. The parathyroid glands of fetal rats 
were depressed by a high serum calcium or in- 
organic phosphorus level in the mother.' Sinclair 
found the total weight of the tissue of all the para- 
thyroid glands in fetal animals to be only 5 per 
cent of that of adults, so that it is probable that 
pregnancy can afford little protection against the 
consequences of parathyroidectomy in the mother. 
It appears clear from these as well as previous 
studies that pregnancy exerts a great strain on 
the parathyroid calcium system of the mother, and 
that this is a period of human life when most careful 
attention should be given to the calcium and 
phosphorus content of the diet. 


the technic of Hamilton and Schwartz. Ham, 
Littner, Drake, Robertson and Tisdall 75 concluded 
from their experiments that parathyroid hyper- 
trophy occurs only in low-calcium, not in low- 
phosphorus-, rickets and that it is a function only 
of the serum calcium level. They interpreted their 
results as indicating that hypocalcemia,' not hyper- 
phosphatemia, is the factor that stimulates para- 
thyroid activity. , DeRobertis, 70 on the other hand, 
has reported that parathyroid hypertrophy, with 
enlargement and hyperplasia of the cells whose 
cytologic characteristics become suggestive of 
marked functional activity, occurs both in rats with 
low-calcium and in those with low-phosphonis 
rickets, although the effect is more striking in the 
former. Similar studies on rats by Carnes, Pappen- 
heimer and Stoerk 77 also revealed that an increase 
in parathyroid volume occurs on a low-calcium 
and a decrease on a low-phosphorus diet. When the 
calcium of the diet was maintained at a constant 
value, the parathyroid volume was approximately 
proportional to the amount of dietary phosphorus. 
The giving of viosterol led to a rise of both serum 
calcium and phosphorus with a low-phosphorus 
diet and enhanced the diminution in size of the 
parathyroid glands. This agent, however, caused an 
inhibition of the parathyroid enlargement obtained 
with a low-calcium diet. 

Patt and his associates 78, 79 studied the effects of 
oxalate and of perfusion of the parathyroid glands 
with decalcified and normal blood on the serum 
calcium of normal and parathyroidectomized dogs. 
They concluded that a lowering of the serum cal- 
cium level directly stimulates the glands to pro- 
duce more hormone. Selye 25 noted that parathyroid 
extract exhibited its usual action in rats previously 
subjected to partial thyroidectomy or . partia 
hepatectomy, and concluded that the activity o 
this hormone is not affected by either the liver or 
the thyroid gland. 

An interesting corollary to the effect of diet on 
the functional activity of the parathyroid glan s 
is the effect of the latter on the mineral appetite 
of experimental animals. The work of Richter an 
his associates has shown that the appetite of rats 
for calcium, lactate 80 and other calcium salt solu- 
tions 81 is markedly increased by parathyroidectomy, 
this change being reversed by parathyroid im 
plants, 80 the injection of large amounts of p ar8 ' 
thormone or the addition to the diet of various 
materials rich in vitamin D or of A.T. 10. 8 n 
increase in the appetite for strontium and mag 
nesium salts and an aversion to disodium pn° s 


~Diet and serum calcium level. Baumann and Sprin- 
son 74 have produced experimental hyperpara- 
thyroidism in rabbits by feeding a high-phosphorus 
and low-calcium diet. The parathyroid glands en- 
larged with hypertrophy of the cells, and an in- 
crease in the amount of circulating parathyroid 
hormone was suggested by results obtained with 


phate solution were also observed following P ara 
thyroidectomy . 81 Richter and Birmingham 8 ' nave 
utilized this appetite method for the bioassay 0 
various substances having an effect on the m c 
tabolism of calcium. Wilens and Waller , 83 ustI j^ 
the method of Richter , 80 showed that partia J 
nephrectomized rats voluntarily consume increas 
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counts of water and the same amount of calcium 
prcoperatively but decreased amounts of phos- 
lorus. Parathyroidectomized rats increase their 
Icium and decrease their phosphorus intake, 
id such animals subjected to partial nephrectomy 
well consume an even greater amount of calcium 
id small amounts of phosphorus. 

The kidneys and renal function . The fact that 

reactivity of the parathyroid glands can pro- 
ice renal damage has always been of interest, 
v here is a nephritis produced by one’s own secrc- 
ons. Renal insufficiency may also produce an 
ilargement of the parathyroid glands, and addi- 
onal v.ork on this subject has recently been 
rported. The investigations of Donohue, Spingam 
nd Pappenhcimer 81 showed that partially nephrec- 
^mized rats exhibited an increase in the calcium 
f the remaining renal substance. This was ap- 
•arently associated with an observed coincident 
arathy roid enlargement, for it could be prevented 
Parathyroidectomy. Duguid 85 found that in 
ats with chronic nephritis due to a high-phosphate, 
igh-vitamin D diet, parathyroid hypertrophy oc- 
urred, but since it was found also in animals on 
uch a diet that did not develop renal changes, he 
included that it was the result of a disturbance 
'J phosphorus metabolism and that the relation 
0 nephritis was still uncertain. Chown and his 
porkers 86 - 87 have studied the renal pathologic 
tanges that develop after administration of para- 
roid extract to rats, and believe that they re- 
'*"■ ^ r °m calcium deposition both inside and out- 
J 5 nephrons, causing obstruction with 

>ltaer atrophic changes or tubular dilatation. The 
f 0s . s felons observed fell into three categories: 
f S ^ C ^ a * a ** on °f the tubules, irregular dilatation 
^ the pelvis and chronic focal nephritis. The au- 
ors suggest that disturbances in mineral metabo- 
18rj i maybe the background for some clinical cases 
Polycystic kidneys and pyelonephritis. 

^ arai hyroid Glands and Growth , Repair of 
tortures and So Forth 

I" an «tensive study of the effects of parathyroid 
the skeletons bf growing rats, Burrows 88 
^ 11 a * the hormone caused a retardation of 
0 an( l hypoplasia of the parathyroid tissue. 

. e Celeron the early effects consisted of the 
of d? demineralization and the production 

arac teristic osteitis fibrosa. If administration 
pjj c ^tract was continued, a reversal of this 
*cth V**? ° n Was observed, and marked osteoblastic 
J br °ught about a state akin to marble bone 
ajjj v* ^ ater this effect also tended to diminish, 
nn 0nes t0 retur n to an essentially normal 
Difi P3n , au thor has discussed the possible sig- 
^ t ^ ese hidings. 

pi ?Co c an ^ Mourgue 89 have reported that in 
experimental fractures treated with 
in i or parathyroid hormone, .although there 


was no acceleration of callus formation, there was 
a significant increase in the bone salt content of the 
calluses of the treated pigeons over that of the 
calluses of the untreated controls. In the para- 
thyroid-treated birds mild generalized skeletal 
demineralization occurred. These authors discuss 
the therapeutic implications of these findings in 
the treatment of fractures. Silberberg and Silber- 
berg 90 have recently shown that in mice para- 
thyroid hormone causes hypertrophy, calcifica- 
tion and breakdown of growing epiphyseal cartilage 
plates. The hormone results in osteoblastic but 
not in cartilaginous proliferation. Since there was 
acceleration of epiphyseal closure, the authors con- 
cluded that the hormone speeds up the characteris- 
tic changes observed in the normal aging process 
of the skeleton. In old mice with united epiphyses, 
calcification of inactive cartilage and increased bone 
formation occurred after parathormone treatment. 
Similar effects were obtained with the use of cal- 
cium gluconate, but combination of the latter with 
parathormone, although producing a marked in- 
crease in bone formation, had no effect on the 
changes typical of skeletal aging. These observa- 
tions are interesting, but it must be borne in mind 
that the reactions of the bones in rats and birds 
are not the same as those observed in dogs and men. 


The Nature of Parathyroid Hormone 

Ross and Wood 91 have developed a method for 
preparing a parathyroid extract that apparently 
consists of relatively pure parathyroid hormone 
and that has triple the potency of all previous 
extracts. Ultracentrifugation showed the presence 
of two gross molecular species, the molecular weight 
of one being in the neighborhood of 20,000 and 
that of the other between 500,000 and 1,000,000. 
After complete sedimentation of the latter, 50 per 
cent of the hormonal activity was retained m the 
mother liquor, suggesting that the smaller molecule 
is the parathyroid hormone. Pepsin digestion of 
the whole extract destroyed its activity, ultraviolet 
absorption studies revealed no chromoph one pros- 
thetic group, and the preparation was stable to 
electrodialysis, showing that the hormone has no 
loosely bound polar groups of low molecular weight. 
These studies therefore confirm the previously sus- 
pected protein nature of the parathyroid hormone, 
which is further strengthened by the studies of 
Wood and Ross 92 on the ketene acetylation of the 
hormone, the result of which is complele mactiva- 
tion, not reversed by subsequent hydrolysis. Trom 
this the authors conclude that free ammo group 
are necessary' for the physiologic activity of the 
hormone. 

Clinical Aspects 

Hypoparathyroidism 

Drake, Albright, Bauer and Castleman have 
discussed the criteria necessary for making the 
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diagnosis of chronic idiopathic hypoparathyroidism 
and consider that the following clinical findings 
are necessary prerequisites: a low serum calcium 
level, a high serum inorganic phosphorus level, a 
normal skeleton by roentgenography and absence 
of all signs of renal insufficiency. These authors 
review all the available proved cases of the disease 
and discuss possible etiologic factors. The pathologic 
findings in 1 of the 2 proved cases in which these 
are available are cited, and include complete re- 
placement of all the epithelial cells of the para- 
thyroid glands by fat. In the case with post- 
mortem findings reported by Cantarow, Stewart 
and Morgan, 04 no parathyroid tissue was identified. 

McQuarrie, Hansen and Zeigler 08 studied factors 
affecting tetany production in a case of idiopathic 
hypoparathyroidism apart from the level of serum 
calcium. They found that a low-mineral diet in- 
creased the convulsive 'tendency as provoked by 
various kinds of stimuli, whereas a high-mineral 
diet had the opposite effect even without changes 
in the levels of serum calcium and phosphorus. 
Hyperventilation induced tetany during feeding 
of a low-mineral but not of a high-mineral diet. 
Tetany produced by the antidiuretic effect of pos- 
terior-pituitary extract was lessened by addition 
of salt, which presumably cut down the dilution 
of the extracellular fluid due to water retention. 
The authors concluded that in hypoparathyroidism 
the convulsive tendency is due to more than a 
low serum calcium level. This is in line with the 
findings of Evans, Szurek and Kern 06 in surviving 
parathyroidectomized dogs. These investigators 
found that such animals remained in latent sur- 
vival with low serum calcium and high serum 
phosphorus levels without showing signs of tetany, 
and concluded that some adjustment in neuro- 
muscular irritability must occur so that it becomes 
normal in spite of an abnormal electrolyte pattern 
in the tissue fluids. 

Robertson 97 has reported studies on calcium and 
phosphorus metabolism in cases of postoperative 
tetany. He found the usual fall in the urinary 
phosphorus level and elevation of the serum phos- 
phorus level with a drop in both serum and urinary 
calcium levels, but noted that a fall of the urinary 
phosphorus level might also occur in uncomplicated 
thyroidectomy. He also observed in a patient with 
a serum calcium level of 5.5 mg. per 100 cc. that a 
normal ratio of fecal to urinary calcium excretion 
was maintained. This appeared to him to render 
unlikely the theory that a serum calcium level of 
about 8.5 mg. per 100 cc. is the renal threshold level 
for its excretion. 

Albright, Burnett, Parson and Sulkowitch" state 
that in the case of a patient with hypoparathyroid- 
ism whom they studied the ingestion of aluminum 
hydroxide caused a. lowering of the serum phos- 
phorus level and an elevation of the serum cal- 
cium level, the effect presumably being due to de- 


creased phosphorus absorption as a result of the 
formation of insoluble aluminum phosphate com- 
pounds in the bowel. 

Several examples of the not uncommon trophic dis- 
turbances in tissue of ectodermal origin, including 
skin lesions, loss of nails and hair and cataract forma- 
tion, in association with hypoparathyroidism have 
been reported. 99 * 100 Albright, Burnett, Smith and 
Parson 101 have called attention to a syndrome that" 
they term “pseudohypoparathyroidism” in, which 
the classic clinical and laboratory manifestations 
of parathyroid insufficiency are present, hut in 
which the essential disturbance is apparently not 
a lack of parathyroid hormone but rather a failure 
of end-organs to respond normally to it, since the 
changes are not reversed by its administration and 
phosphate diuresis similarly fails to occur. In 1 ol 
3 such patients studied, normal parathyroid tissue 
was observed at biopsy. Recently Sutphen, Al- 
bright and McCune 102 have reported on the re- 
markable occurrence of hypoparathyroidism in 3 
siblings; in 2 of these cases the disease was associated 
with widespread moniliasis, and presumably also 
in the third. Two other cases of association of these , 
diseases were cited, together with 2 cases of asso- 
ciated moniliasis and Addison’s disease, in 1 of 
which there was also hypoparathyroidism. The 
times of onset of symptoms in these cases suggested v 
that the moniliasis preceded the parathyroid in- , 
sufficiency. The authors have discussed the pos- _ 
sible etiologic significance and relations of these 
unusual observations. 

Hyperparathyroidism \ 

An enlightening resume of the historical develop- 
ment of knowledge concerning this disease may be 
found in a recent article by Cope, 103 which also in- ^ 
eludes an excellent discussion of the two types o _ 
pathologic changes that may result in climca 
hyperparathyroidism, either adenoma or hyper- ^ 
plasia of the glands. Soffer and Cohn 104 have pre ^ 
pared a review of the literature on primary an _ 
secondary hyperparathyroidism, together with 
presentation of 5 primary and 4 secondary ex ^ 
amples of this disease. One of their cases is 0 ^ 
special interest in that the patient apparently ,a ^ 
a primary adenoma with hyperparathyroidism t ia ^ 
resulted in renal damage and chronic renal disease, ^ 
the latter, in turn, leading to secondary hyP er P a5 ^ / 
of the other parathyroid glands. A similar ca ^ 
was studied by Downs and Scott, 103 who we < 
able to reconstruct such a clinical course on - 
basis of autopsy findings. Snapper 106 h a0 E. ‘ 
sented an analysis of 3 cases of parathyroid a j 
noma, 1 of which was of interest because o t y! 
finding of a low urinary calcium in combination wi ^ 
the usual biochemical changes associated wi ^ 
hyperparathyroidism. This was attributed 0 •; 

probable superimposed vitamin D deficiency. a 
and Greene 107 have reported 13 cases of hyP y 
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[wrathyroidism from the Middle Western states, 
Hurea in which this disease is considered a great 
rarity. Anspach and Clifton 108 studied 2 cases of 
parathyroid adenoma in children. In 1 case the 
onset of the disorder was at three months of age, 
the youngest such patient known. Another unique 
feature reported was relief of symptoms and good 
recalcification of the skeleton following x-radiation 
of the neck. Jacox, King and Bailey 103 • 110 studied 
a patient with clinical hyperparathyroidism and 
advanced bone lesions in whom no parathyroid 
tumor or hyperplasia could be demonstrated sur- 
gically and in whom some recalcification of the 
skeleton, improvement in blood chemical findings 
and symptomatic relief followed x-radiation of 
the neck. The patient subsequently died of renal 
failure, apparently secondary to calculus formation 
and obstruction of the urinary tract. At autopsy 
nd parathyroid tissue was identified, presumably 
because of the radiation therapy. It is difficult to 
account for the fact that the patient terminally 
w’U exhibited the blood findings characteristic 
hyperparathyroidism. Cope 111 * 112 has discussed 
the surgical management of hyperparathyroidism 
and laid stress on the specialized knowledge, train- 
,n l> a nd technics involved. An analysis of the dis- 
tnbution of parathyroid tissue, together with ob- 
servations concerning recognition of its normal and 
abnormal states and details concerning the sur- 
ftcai removal of diseased glands, are included, as 
as a description of the two-stage exploratory 
procedure used in such cases at the Massachusetts 
<rneral Hospital. In these operations an initial 
ftploration of the neck and posterior mediastinum 
15 made, arid if no parathyroid adenoma or hyper- 
P as Ja is discovered, search for a tumor in the an- 
T^ IOr mediastinum is made at a second session. 


Th, 


cases of parathyroid adenoma, 2 with un- 


^ 0Cate d tumors, were reported by Coch- 


results led him to suggest the possible 


s ^ ,°f partial as against complete removal of 
tb . 10ris ' Meyer and Ragins m have reported 
jjJ c mica l an d pathological findings in a remark- 
hvn C3Se P r0Vet I parathyroid carcinoma with 
^aT.^P^thyroidism, fibrocystic disease and renal 
*fte aSlS} • ^ * bree of which conditions improved 
v -./ ^^ion of the original tumor but reappeared 
6f m reCUrrence °f the lesion and the development 
This is an extremely rare condition. 


^. ansr ? an a nd Carr Fraser 115 found that in pa- 
\ 5r j a i .^ Ul1 hyperthyroidism generally, but not in- 
a n( j n j*’ t J cre was an associated negative calcium- 
W? * v horus balance that could not be corre- 
t ^ le cban 8 e in metabolic rate and was 
c cd b y Lugol’s solution. The balance was, 
^kesfv _f en ^ ere d normal by radiation therapy, 
fijjw’ n ° ln Ss led them to conclude that hyper- 


view of such cases has been presented in connection 
with the report of a case by Miller and Evans 116 
of simultaneous thyroid hyperplasia and para- 
thyroid adenoma proved pathologically. A topic 
of interest in connection with hyperparathyroidism 
is the finding by Klendshoj and Koepf 117 of a high 
acid as well as a high alkaline phosphatase level in 
the serum of a patient proved to have this disease. 
This is the only reported example of another disease 
in which the acid phosphatase level was elevated to 
the same extent as occurs in carcinoma of the 
prostate with skeletal metastases. The fact that 
the presenting symptoms of hyperparathyroidism 
may be the result of changes in the oral cavity has 
been brought out by Strode 118 in a discussion of the 
dental symptoms that may be associated with this 
disorder. 

The subject of secondary hyperparathyroidism 
has been well reviewed by Anderson. 10 Herbert, 
Miller and Richardson 119 have studied a case of 
chronic renal disease with secondary parathyroid 
hyperplasia, decalcification of bone and metastatic 
calcification and have reviewed similar cases. They 
have attempted to set a standard for the saturation 
level of serum calcium and phosphorus above which 
metastatic calcification may be expected to occur. 
This they anticipate only in cases such as the one 
presented in which the combination of renal disease 
and secondary hyperparathyroidism produced an 
elevated serum phosphorus level together with a 
normal or high serum calcium level. Ginzler and 
Jaffe, 120 however, have concluded that the osseous 
lesions of chronic renal disease are usually the result 
of acidosis rather than of hyperfunction of the para- 
thyroid glands, which in most cases were only mildly 
hyperplastic. The problem of secondary hyper- 
parathyroidism produced by obstructive lesions of 
the urinary tract in children has been discussed by 
Harrison, 121 who reports clinical observations and 
the results of treatment of 5 such patients. 

Albright, Burnett, Cope and Parson 122 have pub- 
lished an excellent short discussion of their views 
concerning the active metabolism of bone and the 
fundamental physiologic disturbances underiymg 
the development of osteitis fibrosa, osteoporosis and 
osteomalacia. They point out that although the 
serum calcium, phosphorus and phosphatase values 
are normal in osteoporosis, since there is hyper- 
calcinuria, renal damage may ensue, and hyper- 
calcemia may develop, especially if the rate of cal- 
cium excretion is insufficient to keep up with that 
of demineralization of the bones. Under these cir- 
cumstances a mistaken diagnosis of hyperpara- 
thyroidism is likely to be made, and these authors 
have presented a case illustrating this possibility 


From the foregoing discussion it should he dear 


considerable progress ha* 1 **? 


8,and and , th3t ,° f v , tht ; ^. tha \ : i xs of bonf £ 5 . 

“ glands are often associated, and that ht ■ •• ' ' 


P!asii c 


Parathyroid cells are radiosensitive. 


, t 
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glands. Experimental studies have indicated that 
the parathyroid hormone probably acts both to pro- 
mote the renal excretion of inorganic phosphorus 
and to bring about directly the solution of bone salts. 
Clinical and physiologic investigations have greatly 
clarified the modes of action and relations of para- 
thyroid hormone, vitamin D and A. T. 10. The 
treatment of hypoparathyroidism has been rendered 
simple and effective, and the surgical management 
of hyperparathyroidism placed on a sound basis. 
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Correction. In the report on medical progress, Hematology, b } Dr 
William Dameshek, which appeared in the April 27 issue of the Journal, the 
word “donor’s,” which appears m lines 4 and 7 of the second column, on page 
517, should be replaced by the word recipient s 
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CASE 30231 
Presentation of Case 

First admission. A thirty-four-year-old woman 
was admitted to the hospital because of jaundice 
and fatigue. 

About one year before admission, the patient was 
sent to the Out Patient Department because of two 
positive Hinton tests. There was no history of 
primary or secondary syphilis. Repeat Wassermann 
and Hinton tests were positive. X-ray studies of 
the chest and cerebrospinal fluid examinations were 
negative. Physical examination was also entirely 
negative. Treatment with bismuth and subcarbon- 
ate was started, and she received twelve doses of 
0.2 gm. each, followed by eight injections of Maph- 
arsen of 0.03-0.04 gm. each. After each injec- 
tion of Mapharsen slie had nausea and vomiting 
for one or two days and felt weak. She was given 
another course of bismuth subcarbonate (0.2 gm.) 
and seven intravenous injections of neoarsphena- 
mine (0.45 gm.). Her general weakness, tiredness, 
headache, various joint aches and occasional nausea 
and vomiting continued and became constant, and 
she was forced to give up her job. She had no appe- 
tite and lost about 28 pounds in weight. In the 
last few weeks of the treatment she began to notice 
a steadily increasing yellowish pigmentation of the 
skin. All her symptoms seemed to become aggra- 
vated and she was admitted to the hospital. 

Examination showed a thin, alert woman. The 
skin was dry and “jaundiced,” the color being 
described as yellowish brown on the face, dorsum 
of hands and knees and brown on the palmar creases. 
There was a “bismuth line” around the teeth. Small 
patches of ecchymoses and hemorrhagic spots were 
seen on the back and on the inner surfaces of the 
lower extremities. There was yellowish pigmentation 
of the scleras and conjunctivas. Generalized en- 
largement of the cervical, axillary and epitrochlear 
lymph nodes was noted, but examination was other- 
wise essentially normal. 

The blood pressure was 100 systolic, 70 diastolic. 
The temperature was 98°F., the pulse 90, and the 
respirations 20. 

♦On leave of absence. 


Examination of the blood showed a red-cell count 
of 4,650,000, with a hemoglobin of 14.2 gm. The 
white-cell count was 9900, with 66 per cent neutro- - 
phils. The urine was acid and had a specific gravity 
of 1.030. A foam test was positive for bile; there was ’’ 
a + test for acetone and a rare hyaline cast. The 
stools were light yellow to brown and occasionally 
guaiac positive. The blood protein was 5.9 gm. ' 
per 100 cc. The prothrombin time was 20 seconds : 
(normal, 20 seconds), and the hematocrit 51. The 1 
van den Bergh was 6.4 mg. per 100 cc. direct, and - 
9.3 mg. indirect. The blood chloride was 83.6 - 
milliequiv. per liter. Repeat chloride determina- t 
tions were 96.7 and' 91.4 milliequiv. per liter. The » 
sodium was 128.2 milliequiv. per liter; the blood r 
sugar was 82 mg. per 100 cc. The carbon dioxide 
combining power was 21.8 millimols per liter. A : 
glucose tolerance test revealed a fasting blood sugar ; 
of 36 mg. per 100 cc., 162 mg. at the end of one hour, t 
85 mg. at the end of two hours, and 64, 59 and 43 
mg. at subsequent successive half-hour periods, r 
A cephalin flocculation test was -f in twenty-four 


and forty-eight hours. 

The patient continued to vomit and was given 
daily infusions of glucose and saline solutions and 
several transfusions. The electrolyte levels were 
sustained by this method, but she continued to take 
and retain little by mouth. The vomitus varied in 
amount, was guaiac negative and contained free 
hydrochloric acid. A mousy odor was noted in the 
breath. A blue-gray streaking of the hard palate 
and the undersurface of the tongue and patches on 
the buccal mucosa were seen at the end of the first 
week. A plain film of the abdomen showed no areas 
of calcification. A 17-ketosteroid determination 
showed that 2.8 mg. was excreted in twenty-four 
hours. After the first week she received daily doses 
of sodium acid phosphate, Hykinone and sodium 
chloride. The vomiting stopped, and she was a e 
to take and retain a high-calorie, high-vitamin ict- 
Although still jaundiced, the van den Bergh droppe 
to 1.2 mg. direct and 1.8 mg. indirect and t e 
cephalin flocculation time became zero; the b loo 
sodium remained at about 128 milliequiv. per n er - 
The patient was finally discharged two months a er 
admission. 

Second admission (three months later). Fo oft 
ing discharge the patient did well, had no nausea 
or vomiting and gained about 3 pounds 1 
had considerable craving for salt, but w 
this was real or merely because she had been a 
vised to use more salt could not be ascertained. 
pigmentation disappeared from the scleras but wa 
persistent in the skin. For the first time in her 
however, she was bothered by the cold and her 
and feet blanched on exposure to cold. About r 
months after discharge she had a mild upp^ 
respiratory infection, felt extremely tired an 
pressed and had no appetite. She recovered r ^ 
this episode, however, and for the next three w 
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felt fairly well. About a week before readmission, 
she contracted another cold. In the next few days 
she became gradually weaker and more tired. Two 
days before admission she commenced to vomit after 
eating or drinking. This progressed and became 
almost constant. One hour before entry she de- 
veloped a dull, steady, slight pain in the epigastrium, 
which extended under the sternum. 

Physical examination showed an emaciated 
7 oman who was vomiting and in marked distress. 
The skin was dark tan, especially over the exposed 
parts. Some dark-gray pigmentation and stippling 
of the hard palate were noted. There were tachy- 
cardia and gallop rhythm at the apex. Examination 
was otherwise the same as on the first admission. 

The blood pressure was 80 systolic, 70 diastolic. 
The temperature was 98.6°F., the pulse 110 , and the 
respirations 20 . 


Examination of the blood showed a red-cell count 
of 4,400,000, with 12 gm. of hemoglobin. The white- 
cdl count was 9200, with 55 per cent neutrophils. 
ITe urine had a specific gravity of 1.018 and a pH 
of 5.0 and gave a -f-f-d — |- test for acetone; there 
^ ere occasional hyaline casts. One stool was brown 
an <l guaiac positive. The blood chloride was 97 
milhequiv. per liter, the sodium 125.2 milliequiv. 
•fr Ca , r k° n dioxide combining power was 19.0 
ttimmols per liter. The nonprotein nitrogen was 
mg. per 100 cc., and the protein 6 gm. The van 
«nBergh was normal. 

Te patient was given 10 cc. of adrenocortical 
a . c ^ intramuscularly^ followed by 20 cc. in 3000 
C ' ° P er ce nt dextrose in normal saline. In the 
^ ree days the blood chloride became 

■ milliequiv. and the sodium 135.9 milliequiv. 
ni .; tcr - A diuresis test showed the volume of the 
. * ■ t8 ^ ec ‘ men to be larger than that of the morning 
l 0 i n, the hfth day the blood chloride was 

■ nulHequi^ per liter. The blood urea nitrogen 

nullip P er .100 cc. The urine chloride was 116 

100 ^ ter> and t ^ ie ur * ne urea nig. per 

2nd tii* • C da y time v °f um e of urine was 130 cc., 
tra e volume 200 cc. She had three in- 
extra !\ U ar ln j ect i°ns of eschatin (adrenocortical 
follow’ ° n ^ ^ 0Urt ^» fifth and sixth hospital days, 
tl, t . 1 ?*' v ®* c h she improved considerably and 
\ c ^ ase d. The stool was guaiac negative. 

• * etostero *d assay showed an excretion of 2.8 
tion ti Uvent Hour hours. The cephalin fioccula- 
20 jp-IJ 1 V vas norma l. The prothrombin time was 
Was 34 7 22 seconds). The hematocrit 

charged * ^ ta P was normal. She was dis- 

addfH , i° a l “ e seventeenth hospital day on an 

fcr-" e(Sen ‘- d ^- 


discjjjffl a<i * n * ss * on ' (six days later). Following 
had n 0 C Sae rema ined well for three days. She 
tie fourth vom * tin 8 > fatigue or lethargy. On 
S ^ e C0rn plained of tightness across 
*r ^eal-n ' Vhlcil P ersis ted. She had no pain, cough 
t$s. The following night she could not 


sleep because of a “feeling of impending disaster.” 
Thirteen hours before entry the temperature was 
101°F. She was listless and began to vomit. Through- 
out the day she became progressively weaker and 
extremely “tired.” The temperature dropped to 
normal. One hour before admission the extremities 
turned blue, she was cold and clammy, the pulse 
could not be obtained, and she became stuporous. 

Examination showed a cyanotic moribund patient 
with a spastic right arm held in flexion. She was 
frothing at the mouth, and the jaws were tightly 
clenched. She moved all extremities when stimu- 
lated. Respirations were shallow. The heart sounds 
could not be heard, and the pulse and blood pres- 
sure could not be obtained. Immediately after ad- 
mission 25 cc. of Wilson’s adrenocortical extract 
was given intravenously, along with 10 per cent of 
dextrose in saline. In fifteen minutes she became 
active. She was given oxygen and another 10 cc. of 
the extract intravenously^ followed by a similar 
dose intramuscularly. She received about 1250 cc. 
of the dextrose solution in the course of two hours. 
At the end of that period she suddenly choked, 
frothed slightly at the mouth, gave a few gasps and 
stopped breathing. 

Differential Diagnosis 

Dr. George W. Thorn*: A thirty-three-year- 
old woman was first seen because of two positive 
Hinton tests, which were subsequently checked. 
Antisyphilitic treatment — two courses of bismuth, 
one of Mapharsen and one of neoarsphenamine — 
was then instituted. At the end of a year she became 
jaundiced, was admitted to the hospital, stayed two 
months, went home for three months, came back 
for a relatively short period, went out again, re- 
turned and died. The questions are: Was syphilis 
the sole cause of her trouble? Were heavy metals 
the sole cause of her trouble? Did heavy metal in- 
toxication complicate syphilitic infection? Was 
there some complication totally independent of 
heavy-metal therapy and syphilis? . 

The first point to take up is the jaundice. Jaun- 
dice as we know , occurs in approximately 1 to 2 per 
cent of patients with syphilis who are treated with 
arsenicals. It is about seven times as frequent Jn 
patients who are treated with arsenicals for syphilis 
as it is in patients with syphilis who do not receive 
arsenical treatment. In other words, there is seven 
times the chance of having jaundice due to heavy- 
metal therapy as compared with the possibility of 
jaundice on the basis of syphilis alone. # 

The jaundice reactions that occur in syphilitic 
patients with heavy-metal intoxication are interest- 
ing and can be placed in three groups. The first 
is the jaundice that immediately follows the first 
injection of neoarsphenamine, associated with a 
Jaris.ch-Herxheimer reaction. This type of jaun- 
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dice is usually not serious; it is transient and is sup- 
posedly due to the killing of large numbers of spi- 
rochetes. Another type of jaundice is that asso- 
ciated with “ninth-day erythema.” In this re- 
action jaundice with chills and fever develops ten 
to twelve hours after the second or third injection 
of neoarsphenamine and it is quite readily diag- 
nosed. It is not due to a hepatitis. In the majority 
of patients the jaundice disappears. This type has 
all the appearances and all the laboratory findings 
characteristic of obstructive jaundice. The phos- 
phatase is over 10 Bodansky units, and the choles- 
terol over 250 mg.; the cephalin flocculation is low 
or negative. Hanger and Gutman 1 are responsible 
for describing this particular type of jaundice due to 
neoarsphenamine. It is different from the third type 
of jaundice or ordinary hepatitis, which one sees at 
any time during the course of neoarsphenamine, 
and which may occur as long as two, thiee or even 
four months following the cessation of heavy-metal 
therapy. 

One other point before we embark o'n the chemical 
studies is the significance of the positive Hinton 
tests. We all know that false positives occasionally 
occur. One of the most illuminating pieces of in- 
formation that has come out of the Army recently 
is that a primary take following smallpox vaccina- 
tion is probably associated with one of the highest 
incidences of falsely positive Wassermann or Hin- 
ton reactions. From 10 to 20 per cent of persons 
develop a positive reaction after vaccination. One 
to two months later, however, the titer falls off and 
the reaction becomes negative. This is true of other 
infections that are associated with falsely positive 
serologic tests. 

The important thing to me in a patient who has 
no physical evidence of syphilis and no history of 
primary or secondary disease is to be sure that the 
positive test represents syphilis. I think we can 
assume that it does in this case, because positive 
tests were recorded over some period of time. In 
the absence of a primary or secondary lesion, the 
Army and Navy follow a person with positive tests 
for a month or two before assuming that they are 
due to syphilis. 

How much of this patient’s illness may we at- 
tribute to heavy-metal therapy ? What type of jaun- 
dice did she have? The ninth-day erythema, or the 
more frequent hepatitis? It is difficult to say. Cer- 
tainly she did not give the characteristic picture 
-of ninth-day erythema. Nausea and vomiting asso- 
ciated with jaundice suggest that she had some re- 
action in the liver to heavy-metal therapy. That 
is my first thought, and we have no evidence, as we 
go along, of any other disturbance that would cause 
jaundice except for the courses of bismuth. It is 
rather interesting that some patients treated with 
bismuth alone develop jaundice. In most cases, 
however, this occurs after ten or twelve injections, 
and may appear one or two weeks after the dis- 


continuance of therapy. I suspect that this woman 
had a relatively mild degree of parenchymal in- 
volvement of the liver. One wonders whether the 
reaction was delayed, whether the patient was sensi- 
tive to the drug, or whether she had some under- 
lying disease that gave her poor resistance to the in- 
jections. It is interesting that no jaundice developed 
until a second course of neoarsphenamine was given. 
We know that neoarsphenamine causes jaundice 
much more frequently than does Mapharsen, and 
logically, the addition of neoarsphenamine to the 
treatment may have been responsible for the 
jaundice. 

Considerable interest centers around the seram 
chloride level of 83.6 milliequiv. per liter. What 
can produce that? Are low electrolytes caused by 
adrenal insufficiency? That is our problem. Did 
she have adrenal insufficiency before she was given 
treatment or did the toxicity of a heavy metal cause 
it? Of the patients with syphilis and Addisons 
disease, relatively few prove to have syphilis of the 
adrenal glands, although it is referred to in every 
textbook and article that I know of. Most reports 
discuss patients with symptoms of Addison’s disease 
who, when given arsenical treatment, become 
asymptomatic, and it is concluded, without patho- 
logical data, that the patient had syphilis of the 
adrenal glands. In my experience, patients with 
Addison’s disease do not tolerate antisyphilitic 
treatment, and I am quite convinced that this pa- 
tient did not have Addison’s disease at the time she 
was given the last injection of neoarsphenamine. } 
should expect such therapy to have induced co- 
lapse if she really had severe adrenal insufficiency. 

If Addison’s disease is not the cause of the dis-. 
order of sodium and chloride, what could have in- 
duced these changes? Low sodium and chlori e 
can occur in patients who are vomiting and in pa- 
tients who have a high concentration of organic aci s 
in the blood, which is consistent with liver disease. 
The glucose tolerance test was normal, unlike t at 
in patients with Addison’s disease, when glucose 
absorption is disturbed. 

The pigmentation is striking, but pigmentation 
is also typical of bismuth poisoning and helps us 
little in this difficult diagnosis. . - , 

She was given a vitamin K preparation. 0 
not know why the sodium acid phosphate was given- 
The jaundice improved, and she was discharge 
For three months she had considerable craving or 
salt, and then was readmitted. She had had two 
colds or two upper respiratory infections, but s 
came back with a temperature or 1 • 
patient with Addison’s disease in moderate c° 
lapse has hypothermia. The pulse rate was ^ 
The patient was extremely weak and tired, w 1 
suggests possible myocardial change. The 
pressure was low. An interesting point is 
while she was at home the blood chloride waS 
milliequiv., and the sodium 125 milliequiv. 
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revtrstes this discrepancy in Addison’s disease and 
ft 15 s“Sg«tive, if the chemical values are true 
of a type of renal disease in which the chloride is 
retained m excess of sodium. If you give sodium 
chende to a patient of this type you rurse the 
sodium and chloride milhequivaient for millicquiva- 
)° U no£ice la ter that the chloride came 
«P to 107 rmlhequiv. and the sodium to 135 mifli- 
tquiv. I should say that a patient with Addison’s 
tee associated with heavy-metal poisoning 

therapy 0t ^ 3t ,)0me ° n Sa,£ > ''' it!i01lt hormone 


°! her fca£ur « great interest. 
I 1 l,d fr “ Vdrochloric acid in the stomach. One 
«r I sees that ,n a patient with Addison’s disease. 
! there » 0n P l? V s £ h' lt oil the second admission 

•Ireht / t' t f ++ tC?C f ° r acetone the unne - 

h,ch s „ e!y , ever seen in Addison’s disease or 
d a Be I Verd ’ St0rbance ’ ^ tbat t;mc - ^ van 

>ppeare?!rt " orma {* tiie J-.undice had dis- 
2nd intrn * s ^ e was given adrenocoitical extract 

!)»Z and n ° U r 8!UC ? Se . S0,UtiQn ' Since 3 lilers of 
t, att . 53,ne so,u t>on was given with the ex- 

'i™ went aT T 5“ thc latter ' vas £he 
Iasd«n.r A I i c ? ,er ' Powe r-" water test was done, 
area to f “ su .® c 'f nc i' td'ere is a tendency for the 
Clients t / le b ^ ood t * lan in the urine, 

diuresis f () ]]-,, ■ ddlson s . disease do not have good 
lit'mt... ln ® ter injection. The ketosteroids 

Patients hare ( 0 ^7 WerC '?7’ but a 8°° d niany 
Wsteroids fcetosteroid excretion. If the 

°t>t Add;,--> ar j. n0rnla > one ' C!ln immediately nde 

i ,v CSed tn? 6 ; t If w > in any patient who 

:- J on’6 disease S,C ^’ one Canuot prove Addi- 

. cephalin fl 1C P r ^^ ror ftbiti time was normal, 
^astijute #»v*^° CCU atl0n . tcst Was normal. These 
hepatitis. * CnCe a ^ 3,ns t • a severe grade of 
Tlit 

^Pte^lisdes! ' VC "t bome , f°t two or three days, 
ttiat to thp j, ’ , a 3ec '* n 8 °f impending death, 

r m eXtrem!s > had a temperature 
“ttnne alert » ,* ’ , ust bePore the final episode she 
adrenocortical n ° U ® 1 £o res P°nd when glucose and 
aierelv o,f XtraCt " ere 8*ven intravenously, 
’dects o! -l,. ^8 es ts, to my mind, the hydrating 
:;®oi * temporary improve- 

she \yae , state so ^at she could realize 
?Jnber of p 0 :’ * .^ough there are a considerable 
. Mtate to ft,*. 10 , vor °f adrenal insufficiency, 
,7J au ^ of s<lWfl \ e . at diagnosis in this patient 
' or ’c acid in P° ,nt *: the presence of hydro- 
,, Cci0t ie i n jjj . e ston J3ch, the +-k4- + test for 
•* c feri<3e inei ne the disproportion between 
* ^Patible ♦>, S ° ium levels. The pigmentation 
and * CXcrct >°n of ketosteroids is com- 
.. lQlc al cour Se fi# • e , COSe ‘tolerance test and the 
*' e that she hJT man y cases. I do not be- 
Were ^discm'* disease before heavy 
an ^ch Sev _ ,n,s tcred; if so, she would have 
cverer reaction. 


_ egardtng hepatitis, I think that the patient had 
. ence of /lVer damage, but that it was not suffi- 
cient to cause death. She must have had a con- 
siderable amount of functioning liver tissue to have 
a p • tCSt f ° r acetone in the urine. 

Regarding the possibility of a renal lesion, ars- 
phenamme and bismuth might have caused it. 

here was evidence of tubular degeneration, but 
the final urine had a specific gravity of 1.018, with 
only a few casts. So far as the urine findings’ alone 
are concerned, one cannot say that she had nephro- 
sis, but the response to sodium and chloride — the 
prompt rise in chloride and the slower drop in 
sodium — and the fact that the sodium chloride 
levels could be maintained on the intravenous fluid 
alone strongly suggest difficulty in sodium and 
chloride excretion on the part of the kidneys. 

The blood pressure was low, and the pulse rate was 
rapid. I suppose that there were small areas of focal 
myocarditis and swelling of the myocardial muscle 
fibers. As a terminal event she may have had heart 
failure or even a pulmonary infarct. She had definite 
evidence of a terminal change in the brain, as demon- 
strated by the paralysis. I am a little disturbed 
with respect to the bone mairow. She may have 
had some depression of the bone marrow, because the 
final counts were lower than the earlier ones, but 
the bone-marrow depression was not marked. 

Am 1 permitted to see the heart films? I should 
like to know whether the heart was small or normal. 

Dr. Laurence L. Robbins: It is certainly small, 
although many normal people have hearts of this 
size. This was taken in the Out Patient Depart- 
ment one year before the first admission. 

Dr. Thorn: There was no subsequent change in 
the heart size? 

Dr. Robbins: No. The second film was taken 
three months before thc first admission and showed 
no change. We have no Inter films. 

Dr. Thorn: A small heart is consistent with 
adrenal insufficiency and certainly against extensive 
myocardial change, and against anything in the way 
of renal lesion. It almost makes me change my mind 
in this case. 

If the heart became definitely larger, one would 
consider a myocardial or renal defect. If the heart 
remained small, one would certainly make a diag- 
nosis of adrenal insufficiency. The heart size is one 
of the most important things to follow in a patient 
with adrenal insufficiency. One can tell more about 
the state of the circulation from the size of the 
heart than from any other factor. I must add to my 
diagnosis the question of Addison’s disease. 

Dr. Oliver Corn: In contrast to clinical observa- 
tions, there is no change in the output of hydro- 
chloric acid in the stomach in experimental adrenal 
insufficiency. In the surgical research laboratories 
of this hospital the dog has been observed to secrete 
hydrochloric acid (pH 0.88) throughout the develop- 
ment of acute adrenal insufficiency, even terminally. 
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It is, to my mind, entirely a matter of stimulation, 
which is difficult to obtain in the dog. The patient 
with Addison’s disease also has anorexia and vomit- 
ing. When the dog is fed artificially by stomach 
tube it puts out hydrochloric acid even with a blood 
chloride level below 80 milliequiv. To my mind, 
therefore, the presence of hydrochloric acid in the 
stomach of a patient does not exclude adrenocortical 
insufficiency. 

Dr. Jacob Lerman: When this patient was first 
admitted, the diagnosis was arsphenamine jaundice 
or hepatitis. The resident who saw her on various 
occasions, Dr. Gordon S. Myers, raised the ques- 
tion of Addison’s disease because of the peculiar 
pigmentation in the mouth, plus the low salt in the 
blood. He thought that the appearance was dif- 
ferent from that of bismuth poisoning. That argu- 
ment went on pro and con between the residents, 
the interns and the visiting staff for some time, and 
finally the consensus was swayed against Addison’s 
disease, primarily because of the presence of keto- 
steroids in the urine. The opinion was that any 
amount of ketosteroids militated against a diagnosis 
of Addison’s disease. 

I saw her when she came in the second time. The 
jaundice had cleared completely, and to me, the 
picture looked quite characteristic of Addison’s 
disease, with a typical distribution of pigmentation. 
She was in collapse but responded readily to salt 
and adrenocortical extracts. We speculated whether 
bismuth poisoning can play a role in the production 
of Addison’s disease. In the experience of a large 
syphilitic clinic where large doses of bismuth are 
given over many years it is extremely rare to find 
a case of Addison’s disease. I therefore threw out 
bismuth as a factor. 

We were particularly convinced of the diagnosis 
of Addison’s disease when she returned in coma and 
died quickly. Because she had responded at first 
so quickly to small amounts of adrenocortical ex- 
tract and of salt intravenously, we thought that 
she had a mild case of Addison’s disease. The 
various members who saw her believed that the 
proper treatment was to carry her along on salt 
and to give extract as indicated. Apparently she 
was in a much severer stage of the disease than we 
had anticipated. 

Clinical Diagnosis 

Addison’s disease. 

Dr. Thorn’s Diagnoses 

Healed arsphenamine hepatitis. 

Myocardial failure. 

Pulmonary infarct. 

Tubular changes in kidney (bismuth)? 

Addison’s disease? 

Anatomical Diagnoses 

Addison’s disease. 

Tuberculosis of adrenals, bilateral. 
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Tuberculosis of mesenteric lymph nodes. ( 

Pericarditis, acute fibrinous, with effusion. V 

Pulmonary edema. 

Hydrothorax, bilateral. ' ' 

Ascites. 

Pathological Discussion 

Dr. Benjamin Castleman: Autopsy showed that ' 
both adrenal glands were three to four times their 
normal size, and completely replaced by caseous 
tuberculosis. The regional nodes were caseous, and 
there was old tuberculosis in the lungs, both apices 
being completely scarred. The immediate cause of 
death was an acute pericarditis with effusion. It is 
perhaps fortunate for Dr. Thorn that chest films 
were not taken at the time of the last admission, 
because the effusion would have caused an enlarged 
heart shadow. The heart itself was extremely small. 

Dr. Thorn: I have seen six cases of Addison’s 
disease with pericarditis. In one or two of them it 
was hemorrhagic. 

Dr. Cope: In these cases was the etiologic agent 
a streptococcus? 

Dr. Thorn: No cultures were done, and no or- 
ganisms. were seen on smear. 

Dr. Castleman: The liver was normal in size, 
perhaps a bit small, and showed no evidence of 
hepatitis. The kidneys were essentially, normal. 
We found no anatomic lesions of syphilis. 

Dr. Thorn: The acetone is the most interesting 
aspect of this case. It is unusual for the urine of a 
patient with adrenal insufficiency to give a +++*)* 
test. Differential diagnosis could have been made 
on the response to desoxycorticosterone acetate 
rather than to sodium chloride, since the latter is 
nonspecific and helpful in many types of dehy- 
dration, whereas the hormone effect is specific. 
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CASE 30232 


Presentation or Case 

A sixty-three-year-old night watchman entered 
the hospital because of cramps in the lower abdomen 
of five days’ duration. . , , 

During the year preceding entry, the patient a 
noticed occasional cramps in the lower abdomen, 
increasing constipation without melena, slight 
crease in the size of the stools and slight weight os • 
Five days prior to admission he developed P 
sistent cramps in the lower abdomen and anore • 
He had no bowel movements for the three days pr 
ceding entry, except for a small one on the itioiw 
of admission. During this time, however, he 
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passed gaS by rectum but had been aware of in- 
creasing retention of gas and distention 
Physical examination showed a well-developed, 
•alio ' man in no discomfort The heart and lungs 
were normal The abdomen was distended and 
tympanitic Intermittent, high-pitched, peristaltic 
rashes were heard. A large tympanitic, nontender 
mass was present in the cecal area Rectal cxnmint- 


cecum was somewhat dilated. Proctoscopy, in- 
cluding the rectum and sigmoid to a point 20 cm 
above the anal sphincter, was negative 
On the second hospital day a cecostomy was done 
Postopera tivcly the patient did well On the third 
hospital day a barium enema showed a mass in the 
pelvis, displacing the rectum and sigmoid to the left. 
The examination was unsatisfactory because of the 



Figure 1 Post-Evacuation Film following a Barium Burma 
The email arrow port its 10 the Ire, on ,n Ike stimuli. the lar C e arrow, to tanum 
in the ileum 


a so ^ palpable mass 7 cm above the 

The^tu Fissure was 148 systolic, 72 diastolic 
R!Dir„ PCrature vvas 98 6 ° r , the pulse 100, and the 
nations 24 

°1 1 4 R n n'r° n the blood show ed a red-cell count 
Urine Y 7 a anc ^ a count of 10,450 The 

ti\e ’rr S norm al A blood Hinton test was nega- 
liln, 0 f:! e st °° ls gave a ++ guaiac test A plain 
1 'he vci a ™ omen showed a large amount of gas 
on , extending to the lower sigmoid The 


large amount of gas in the colon A Miller Abbott 
tube was passed A repeat barium enema showed 
an annular area of narrowing, extending over a dis- 
tance of approximately 6 cm , and situated about 
3 cm proximal to the rectosigmoid junction The 
margins were shelf-like, and there was ulceration. 
During fluoroscopic examination only a small 
amount of barium passed beyond the tumor. After 
the patient had ciacuated some of the barium, the 
films showed that considerable barium had passed 
into the descending colon, and there was barium 
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in the small intestine (Fig. 1). A mass was present 
in the right side of the pelvis that displaced the 
rectum rather markedly to the left. 

On the fourteenth hospital day a transverse 
colostomy was performed. This was opened two 
days later. There was excellent drainage. Irriga- 
tion to the loops was satisfactory. During the course 
of the next two weeks the patient’s general condition 
improved considerably and he felt and looked much 
better. On the thirtieth hospital day an operation 
was performed. 

Differential Diagnosis 

Dr. E. Parker Hayden: From the beginning this 
seems to be a typical story of progressive, large- 
bowel obstruction — a story of increasing con- 
stipation and cramps in the lower abdomen over 
a period of a year, with slight decrease in the size 
of the stools. The record states that no blood had 
been noted. One thinks naturally of the two com- 
monest diseases that obstruct the large bowel in a 
person of this age: carcinoma and diverticulitis. The 
lack of blood makes one think of diverticulitis. On 
the other hand, this man had had a slight weight 
loss, suggesting cancer. There was also the five-day 
episode of pronounced obstruction, which brought 
about his entry to the hospital, and the period of 
three days in which he had had no movement except 
one small one, but was passing gas by rectum. 

On physical examination the patient was de- 
scribed as being sallow, and he had a distended, 
tympanitic abdomen, with high-pitched peristalsis, 
suggesting an obstructing lesion based not on in- 
flammation but on a mechanical obstruction some- 
where in the colon. In diverticulitis there is, of 
course, a localized inflammatory process, but the 
resulting obstructive symptoms are mechanical in 
nature. There is blocking of the lumen, owing to 
swelling of the bowel segment, and a real mechanical 
obstruction develops. The finding that is most 
difficult to explain is the tympanitic nontender mass 
in the cecal area. I suppose we can fairly well rule 
out a distended bladder because of tympany and 
the location of the mass on the right side. 

The first diagnosis that occurs to me in this case 
is an old appendiceal abscess with sufficient putre- 
faction in the abscess to produce gas. Now and then 
a large abscess is tympanitic to percussion, and it 
may not be tender if it has been present for a long 
while. On the other hand, since the man had no 
fever and no increased white-cell count, an abscess 
seems unlikely. 

The man may have had some queer intraperitoneal 
herniation. I can recall a patient who would fit this 
description rather well. She had a herniation of 
the small bowel through an aperture around the 
cecum, producing a similar picture — a large, freely 
movable, tympanitic, 'teoft mass in the right lower 
quadrant. I have never seen one since, but the 


memory of this one came quickly to mind. This 
man' could have had an intraperitoneal herniation. 
On the other hand, such a lesion would probably 
have involved the small bowel, and in that case one 
would expect symptoms of small-bowel, rather than 
large-bowel, obstruction. Furthermore, a Miller- 
Abbott tube was passe'd. 

Another possible explanation is a volvulus of 
the right colon, which can produce a large tym- 
panitic mass in that area. Yet we have evidence of 
a definite lesion in the upper sigmoid. If this lesion 
was 3 cm. proximal to the rectosigmoid junction, 
it should have been visualized when the proctoscope 
was passed 20 cm., but one must make allowances 
for a discrepancy in the estimated distance. 

The description of the barium-enema examination, 
which showed a constricting lesion with shelf-like 
margins and ulceration, makes it difficult to conclude 
that this was anything except carcinoma of the 
descending colon. If there was a carcinoma of the 
descending colon, this, rather than the appendix, 
could have perforated and could have produced a 
big abscess. 

One should also consider the possibility of some 
sort of cyst in the right lower quadrant or pelvis. 
In other words, the cecal mass may be one of the 
familiar red herrings that crop up so often in these 
conferences, and that have nothing to do with the 
principal diagnosis. 

I shall conclude by saying that this woman had a 
carcinoma of the descending colon. This seems evi- 
dent from the x-ray description and from what we 
know about the operative procedures. When one 
does a cecostomy, it is usually for large-bowel ob- 
struction, although I have seen the operation per- 
formed when that did not exist. A transverse 
colostomy, coming later, suggests that the operator 
found something in the left colon which he thoug t 
he could resect, with an anastomosis. So, influence 
by these facts, I think I must make a diagnosis o 
carcinoma of the descending colon, with acute o 
struction of five days’ duration. I have no i ea 
what the soft mass was. The diagnosis that fits t us 
picture best is some type of intraperitoneal er 
niation. 

Dr. Benjamin Castleman: Would you like to 
see the x-ray films? 

Dr. Hayden: Yes. 

Dr. Milford Schulz: The most pertinent ones 
were made following cecostomy. _ , 

Dr. Hayden: I intended to emphasize the ac 
that, since the Miller-Abbott tube was used, o 
struction in the small bowel seems likely. _ 

Dr. Schulz: Curiously enough the lesion sl0 " t 
best in the routine films rather than in the spo 
films. There is something peculiar down ier ^ 
There are several collections of barium that 0 n 
seem to be in the colon. - _ . . 

Dr. Hayden: That suggests perforation, WItl 
large abscess cavity and gas. 
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Clinical Diagnosis 
Carcinoma of, sigmoid, with ileocolic fistula. 

Dr. Hayden’s Diagnosis 

Carcinoma of descending colon, with obstruction 
and perforation. 

Intraperitoneal small-bowel hernia? 

Anatomical Diagnosis 

Adenocarcinoma (Grade III) of sigmoid, with 
• ileosigmoidal futula. 


Pathological Discussion 
Dr. Castleman: At operation the surgeon felt 
a large mass in the region of the descending colon 
that was adherent to loops of small bowel. He was 
able to separate a few of the loops of small bowel 
from the mass, but suspecting an ileocolic fistula 
because of the presence of barium in the small in- 
testine as demonstrated by the x-ray films, he re- 
sected the colon and the adjacent small intestine. 

We found an annular, 5-cm., ulcerating carcinoma 
of the sigmoid, which had extended through the 
serosa and communicated with the ileum by means 
of a fistulous tract 1.5 cm. long and about 2 mm. 
in diameter. No cancer was present in the small 
Intestine. 
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ONE HUNDRED AND SIXTY-THIRD 
ANNIVERSARY 

The one hundred and sixty-third anniversary of 
the Massachusetts Medical Society, held at the 
Hotel Statler, Boston, on May 22, 23 and 24, proved 
to be the most successful meeting ever held. Al- 
though the total registration — 1440 — was some- 
what less than the 1556 members who attended in 
1942, it is obvious' that the former figure represents 
a higher percentage of members practicing within 
the Commonwealth than does the number of two 
years ago, owing to the absence of approximately 
1500 members because of military service. 


At the annual meeting of the Council, several 
matters of general interest were discussed, and ap- 
propriate action was taken. The Committee on 
Membership submitted an exhaustive report cover- 
ing the admission of graduates of foreign medical 
schools to the Society; on the basis of this study, 
the committee stated that no change in the by- 
laws was indicated, and this recommendation was 
approved by the Council. The Subcommittee to 
Meet with the Medical Advisory Committee of the 
Industrial Accident Board reported that arrange- 
ments had been made with "insurance companies 
whereby physicians will be reimbursed for emer- 
gency medical care and that it is permissible for a 
patient to be moved to another hospital where he 
can be cared for by a physician of his own choice, 
provided there is assurance that the care will be 
adequate. The War Participation Committee stated 
that a program designed to take care of any catas- 
trophic emergency — war or civilian — had been 
worked out as a co-operative venture by the Society, 
the American Red Cross and the Massachusetts 
Committee on Public Safety. After- considerable 
discussion, it was voted to hold over the recom- 
mendations of the Postwar .Loan Fund Committee 
until the February meeting of the Council, the con- 
sensus being that the reaction of the Society as a 
whole should be obtained before taking action. Dr. 
Reginald Fitz, Massachusetts chairman of the Pro- 
curement and Assignment Service, reported that 
approximately 2900 physicians coming under the 
jurisdiction of his committee were serving with the 
armed forces, that there had been little evidence of 
shortage of physicians, that the 9-9-9 plan for 
interns and residents was functioning satisfactorily 
and that, by and large, the medical manpower situa- 
tion had become clarified and well adjusted. On the 
basis of recommendations by the Committee on a 
Medical Information Bureau, the Council voted t° 
establish such a bureau at the headquarters of tb e 
Society, to appoint a committee to supervise the 
activities of the bureau and to appropriate the sOnr 
of $2500 for the annual maintenance of the bureau. 
And, finally, the appointment of the Postwar Plan- 
ning Committee was authorized. The officers elected 
for the current year are as follows: president, Elmer 
S. Bagnall; vice-president, Sumner H. Refflick, 
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sldent-elect, Reginald Fitz; secretary, Michael 
Tighe; treasurer, Eliot Hubbard, Jr.; assistant 
isurer, Norman A. Welch; and orator, Frank H. 

wy* 

it the annual meeting of the Society, Dr. William 
Robey presented an appreciation of the late 
>surer ; Charles S. Butler, and the president, 
;er I. Lee, reported on the state of the Society, 
the dose of the meeting, the orator, Joseph C. 
>, delivered the annual oration, entitled “A 
ic Factor in Experimental Traumatic Shock,*’ 
ch will appear in a subsequent issue of the 
ml, 


he annual dinner was well attended, nearly 500 
ets having been sold. The Honorable Leverett 
onstall, Governor of Massachusetts, took the 
e «ion somewhat to task for its failure to make 
taymen aware of all that physicians have done 
*re doing for the public good; he warned that 
hod* to provide good medical care at a reasonable 
roust be provided. Bill Cunningham, with his 
frnary forceful style, pleaded for better morale 
he home front. 

J 3njr * xce Nent papers were presented at the 
ra! scientific sessions, and the Shattuck Lecture 
given by Dr. Alfred Blalock, surgeon-in-chief, 

3 opkins Hospital, and professor of surgery, 
Hopkins University School of Medicine, the 
Cln g A Consideration of Certain Recent 
anccs in Surgery.” 

puncheon meetings of the sections were ex- 
l ( ? P°P u l a r; in fact at that of the Section of 

terC ^ ^ eman< ^ to hear the speaker, Dr. 

• Alvarez, of the Mayo Clinic, was so great 
, C J^ eet ‘ n S had to be moved from Parlor B 
^Georgian Room. 

iero ClCnt ^ C an< ^ technical exhibits were so 
^ and Mezzanine, as well as the Ball- 

fece’ a ^ r °° m Assembly, was filled to capacity. 

: reco^ ^ r ° m ^ renta ^ booths made an all- 
f fab! F ’ a ^ Ct t ^ lat w *^ undoubtedly receive 
unit* COmmen t from the Treasurer and the 

lec ?" ' FinanCe ‘ 

* s greatly indebted to 
o j^ Q k e * ^ or H s on and his committee, as well 
rt St. B, Boyd, the executive secretary. 


NEWTON HEALTH DEPARTMENT 
AGAIN WINS AWARD 

Newton has again received honors for attaining 
excellence in protecting public health in wartime 
by being one of the fifty-three cities and counties 
to receive recognition in the 1943 National Health 
Honor Roll. The program was sponsored by the 
United States Chamber of Commerce and the 
American Public Health Association. 

The winners were selected by leading national 
authorities, who spent weeks grading the reports of 
participating communities throughout the country. 
Emphasis was placed on specific measures to con- 
trol communicable diseases, such as venereal disease, 
tuberculosis and children’s diseases. Sanitation, 
including protection of milk and food supplies, 
proper safeguards for maternity care, child health 
and welfare, effective health education, adequate 
measures to promote industrial health and other 
health services were also given primary considera- 
tion. Many of the participating communities were 
war-production centers that have found it necessary 
to make an inventory of health conditions regarding 
both wartime health problems and postwar planning. 

In commending the winning communities as well 
as those that participated in the program, the 
United States Chamber of Commerce said: 

This achievement deserves the highest praise and sup- 
port and reflects great credit on the health officers, officials, 
voluntary health organizations, chambers of commerce and 
other business and civic groups in these localities for giving 
adequate attention to the wartime health of war workers 
and citizens. 

It is our hope that the records of the 1943 National 
Health Honor Roll cities and communities will be an incen- 
tive and guide to others to build up their health protection 
services. We hold this an essential home-front contribution 
to speed the winning of the war and to meet the great 
problems of postwar readjustment 

The evaluation schedule used in this national 
program is one of the best possible tools for post- 
war planning. Its use gives every community exact 
knowledge of where it stands in health and hospital 
facilities in connection with adjusting itself to post- 
war conditions. Communities that make this in- 
ventory now are steps ahead of other communities 
in postwar planning. Armed with definite plans 
for improvements and expansion, these communities 
w'ill obviously be in the best position to obtain 
trained technicians and additional facilities for 
improving their health programs after the war. 
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MASSACHUSETTS MEDICAL SOCIETY 

DEATHS 

COOK — Edward M. Cook, M.D., of York Harbor, 
Maine, died May 20. He was in his forty-sixth year. 

Dr. Cook received his degree from Harvard Medical 
School in 1924. He was a member of the American Medical 
Association. - 

His widow, his mother and a son survive. 


FLAGG — Harry H. Flagg, M.D., of Charlestown, died 
May 25. He was in his sixty-fourth year. 

Dr. Flagg received his degree from Tufts College Medical 
School in 1908. He was a member of the American Medical 
Association and the Charlestown Medical Society. 

His widow and two daughters survive. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 

REGULATIONS REGARDING 
GONORRHEA REVISED 

The regulations of the Massachusetts Department of Public 
Health regarding venereal diseases have recently been re- 
vised. Among other changes the regulations have been made 
applicable to chancroid, granuloma inguinale and lympho- 
granuloma venereum. 

One other change has been the adding of a new paragraph, 
which reads as follows: 

Minimum Requirement for a Negative Diagnosis in 
Women Who Are Suspected of Having a Gonococcal Infec- 
tion. Whenever a female is alleged to have been exposed 
to gonorrhea, or to have been the source of infection of 
gonorrhea, the department shall require that there be 
one or more negative cultures of material taken from the 
urethra and cervical canal, in accordance with the instruc- 
tions accompanying the outfit, before the department will 
accept a report that the person is free from infection; 
said cultures to be done in a laboratory approved by the 
department. 

(Note. If, in the physician’s judgment, there exists a 
history of exposure and/or physical signs and symptoms 
of the disease in the female, regardless of negative labora- 
tory findings, the case should be reported as gonorrhea.) 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR APRIL, 1944 


Diseases 

Resume 

April 

April 



1944 

1943 

* Mediae 

Anterior poliomyelitis 

1 

3 

1 

Chancroid 

1 

* 

* 

Chicken pox 

2792 

1136 

1286 

Diphtheria 

19 

8 

11 

Dog bite 

920 

949 

959 

Dysentery, LaciMary ... . 

0 

2 

7 

German measles 

39? 

8658 

157 

Gonorrhea 

319 

379 

368 

Lymphogranuloma venereum 

7 

* 

* 

Measles 

3490 

7282 

4012 

Meningitis, meningococcal. .. 

54 

118 

7 

Meningitis, Ffeiffer-baciUus . . . 

4 

1 

14 

Meningitis, pneumococcal .. 

7 

5 

t 

t 

Meningitis, staphylococcal . . . 

I 

— 

Meningitis, streptococcal . . 

2 

2 

t 

t 

i 

Meningitis, other forms . , . 

2 

5 

Meningitis, undetermined . , . 

8 

15 


H83 

770 

360 

Pneumonia, lobar 

332 • 

521 

Salmonella infections 

5 

42 

G 

Scarlet fever 

1737 

2579 

1172 

Syphilis 

334 

455 

479 

Tuberculosis, pulmonary . . . . 

19G 

253 

253 

Tuberculosis, other forms .... 

19 

17 

25 

Typhoid fever 

4 

3 

3 

Undulant fever 

3 

3 


Whooping cough 

312 

604 

798 


♦Made reportable in December, 1943. 

■jPfeiffer-bacillus meningitis only other form reportable previous to 1941. 


Comment 


Diphtheria showed a distinct downward tendency in April ' ’ 
although running far ahead of the same month last year. V 
The cases were almost entirely confined to the eastern end 
of the Commonwealth. Meningococcal meningitis, pleasingly ,2 
enough, showed a figure less than half that of last April. 
But it was still nearly eight times the seven-year median, a' 


Geographical Distribution of Certain Diseases 


Anterior poliomyelitis was reported from: Amherst, ]• Y 
total, 1. 

Diphtheria was reported from: Boston, 7; Brockton, 1; 
Chelmsford, 1; Fitchburg, 2; Lawrence, 4; Lexington, 1; v‘; 
New Bedford, 1; Salem, 1; Somerville, 1; total, 19. ' ~ 

Encephalitis, infectious, was reported from: Longmeadow, c 
1; total, 1. ; v 

Malaria ivas reported from: Boston, 15; Camp Edwards, -r. 
10; Cushing General Hospital, 3; Fort Banks, 20; Fort n; 
Devens, 15; Fort Rodman, 3; Haverhill, 1; Swansea, 1; 
total, 68. ’ ’ -- 

Meningitis, _ s reported from: Acton, 1; ;r 

Adams, 1; And . ■ 1; Ashland, 1; Boston, 12; 

BridgewateT, I; Brockton, Cambridge, 1; Camp Edwards, 

2; Carver, 1; Charlton, 1; Chelmsford, 1; Easthampton, 1; 
Fall River, 2; Fort, Devens, 1; Framingham, 1; Greenfield, 1; M 
Lowell, 2; Marlboro, *1; Medford, 1; Newton, 1; North Attle- ; ~ 
boro, 1; Northampton, 1; Norton, 1; Plymouth, 1; Read- 
ing, 1; Salem, 1; Somerville, 1; Springfield, 1; Swansea, 1; •:/ 
Wakefield, 1; Waltham, 1; Watertown, 1; Webster, 1; 
Weymouth, 1; Winthrop, 1; Woburn, 2; Worcester, 1; total , ' 
54. 

Meningitis, Pfeiffcr-bacillus, was reported from: Boston, 1; __ 
Brockton, 1; Framingham, 1; Peabody, 1; total, 4. . 

Meningitis, pneumococcal, was reported from: Holyoke, 1; .J 
Lynn, 1; Melrose, 1; Quincy, 1; Springfield, 1; Sutton, I;.,'" 
Westport, 1; total, 7. 

Meningitis, staphylococcal, was reported from: Boston, 1; 
total, 1. ’ C, 

Meningitis, streptococcal, was reported from: Boston,- 2; 
total, 2. 

Meningitis, other forms, was reported from: Rockland, Jj ' 
(leptomeningitis) Springfield, 1; (leptomeningitis) Somer- 
ville, 1; total, 3. . 

Meningitis, undetermined, was reported from: Boston, 1; 
Lowell, 1; Ludlow, 1; Norwell, 1; Paxton, 1; Springfield, 2; 
Worcester, 1; total, 8. 

Salmonella infections-wcre reported from: Boston, 1; Lam- 
bridge, 1; Newton, 3; total, 5. - .•out , ' 

Septic sore throat was reported from: Billerica, 2; Boston,' V- 
9; Camp Edwards, 1; Fall River, 1; Haverhill, 1; Hull, 1; '-us 
Greenfield, 1; Mansfield, 1; Upton, 1; Williamstown, ; - 

total, 20. - O" 

Tetanus was reported from: Hanover, 1; total, 1. A- 

Trichinosis was reported from: Concord, 3; Hadley, i fr 
total, 4. ' .. •'F- 3 - 

Typhoid fever was reported from: Chicopee, 1; Melrose, , 
Quincy, 1; Springfield, 1; total, 4. . „ j 

Undulant fever was reported from: Cushing Lien 
Flospital, 1; Hopedale, ]; Millbury, 1; total, 3. ,', 2 r 


MISCELLANY 


ijV. 


' INTRAPLEURAL PNEUMONOLYSIS 

The emphasis on early diagnosis of pulmonary tuberculous 
would seem to be wasted if effective treatment is unn 
sarily postponed. Discriminating selection of cases tor 
lapse therapy, skillful choosing of the appropriate m 
and prompt employment of the elected procedure a 
dicatcd in the interest of all concerned. Pertinent ra ^ 
brought out in a recent article (Dailey, J- E. Intrap 
pneumonolysis., Dis. of Chest 9: 492-495, 1943), vrh 
abstracted below: 


. sr 

"sis', I 
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It seems generally agreed that at least 1**1/ 
pulmonary tuberculosis require some form of c ; s t J,e 




ment, either reversible or irreversible. ThoracoplastJ . n > c 
best surgical example of the latter, while the oldest ^ 
devised — pneumothorax — Is a .good representati 
temporary, reversible collapse of the lung. 
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The chest specialist is the one to select either method after 
bis evaluated the patient’s condition and the stage of his 
nculosis The mistaken belief that “time heals every- 
eg' must give waj to acknowledgment that this disease 
inab!) demands immediate consideration and active 
thodi of treatment whenever indicated In this race 
unit time, the presence of a cavity calls for measures to 
iterate it before delay invites a hemorrhage or spread 
alts in a hopeless condition 

Pneumothorax remains the first choice, but is successful 
only about half the cases in which it is initially tried I ack 
success ma) be attributed to adherence of the two pleural 
faces so that collapse of the cavity is impossible or in 
apletc Delay in the institution of pneumothorax may 
jw the parenchymal inflammation to progress and involve 
! pleura until adhesions form and so defeat later attempt* 
whit should have been a simple collapse procedure 
formerly, a risky method attempted to stretch or break 
:h adhesions by forcing air into tlic pleural cavity under 
nine pressures Serious complications developed if the 
btsion breaking off near the lung, tore the latter so that a 
lerculous or mixed infection empyema resulted Serious 
"wrrhage might follow rupture of a sizeable vessel incor 
rated in the adhesion Precious time was often wasted 
tile the hoped for stretching of the adhesion was awaited 
tanwhile the still unaffected cavity might supply bacilli to 
•se other cavities elsewhere 

Intrapleural pncumonol)Sis was designed to transform, 
i«e feasible a poor pneumothorax result into a satis 
lory effective collapse Under local procaine infiltration 
fsthesia a special cannula is introduced between the ribs 

0 the pleural space, transmitting a visual instrument not 
hVe a cystoscopc Through this the operator views the 
enorand by means of a cautery inserted through a second 
lnu ' a in another interspace severs the adhesions under 
W vision 

Adhesions var> in size and shape and maj be multiple 
'V range from “fiddle string” to short, thick and cylindrical, 
re iemblc accordion-pleated sheets that radiate in 
directions and run all the way from paper-thinness up to 
•m one or several centimeters m diameter In using the 
Q r«r> it is necessary to remember that thicker adhesions 

lung tissue or large blood vessels and that they 
“attached firmly to the aorta subclavian artery or 
, * ”*“ ,a *tmal structures Great skill is required to avoid 
t0 l ^ osc already listed above as chargeable 
\ iV.il 5® and ru P ture of adhesions 

item t °P crator severs an adhesion as near its parietal 
,j * tJ a ® possible, thus protecting the lung while exercis- 
p*ei 1 Il Ca 'f lK>n as re £ a rds the intercostal structures as well, 
) n actual dissection in the latter area proves neces 
j ^rnpetent hands backed by adequate experience 
>^ raent w hen and when not to cut the operation is a 
ip'r ie np°Jt as , re B ar ds the patient’s discomfort In less 
ioj, j ha nds, however, it can present dangers exceeding 
focedure 3 most an y other major mtrathoracic surgical 

Pj? cum °thorax is started and adhesions can be 
i 0 a A f 0 nier J cre w, th collapse, provided the 6pace is large 
no x sur gcon to manipulate his instruments, there 
p» ac} . n delay Besides the well known hazards of an 
)T «nif> il k , n S er on c waits the thicker grows the pleura 
)tm b nc ban ds and the greater the difficulty of cutting 

*r n JL - ed partially at 

r ■ periods of three 

i! * * > widespread to 

1 uC the unsuccess 

r «cd\i U T e°!v° ra * and the selection at once of a collapse 
^«smw p “ un P ncu monolysis 

at3 mothor i ' ,cmem her the time factor and begin active 
;,Jlt »viu Vi Ucatment ‘mmediately in any patient who 
'fcWoj u 1 wa, t to see what happens to the case with 
; *Qcd by ri rcst Too often the realization will be accom 
> »hi t C SJf 0, f tment and ohagnn 
seated ji lhc oases a pneumothorax will be com- 

: c Uji c „ m Pt to stretch adhesions by means of a positive 
, m °' thorax 

attem Pt to sever them by intrapleural pneumo 
31 P 0 s*ibi 5 rcmem hering the importance of time — as 


In the hands of an expert, the unfavorable consequences 
of the operation are insignificant and the complications rare, 
but when performed by one with little experience, the dangers 
are very real 

If it is impossible to improve the collapse by pneumo- 
nolysis, abandon the pneumothorax and perform a thora- 
coplasty — Reprinted from Tuberculosis Abstracts (May, 

1944) 

NOTE 

Several appointments to the faculty of Tufts College 
Medical School have been recently announced Dr Norman 
A Welch, physician in chief at the Carney Hospital, was 
named professor of clinical medicine Mr Manfred Bow- 
ditch, director of the Division of Occupational Hygiene, 
Massachusetts Department of I abor and Industries was 
appointed professor of industrial hygiene Dr Walter T 
Garfield was designated as emeritus professor of dermatology, 
with Dr John G Downing, physician in chief of diseases of 
the skin Boston City Hospital succeeding him Dr Ray- 
mond I) Adams neuropathologist at the Boston City 
Hospital was named lecturer in neurology 
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RES I ORATION Or LICENST 

To the Editor At a meeting of the Board of Registration 
in Medicine held May 17, the Board voted to restore the 
license to practice medicine in this Commonwealth of Dr 
David S Goodman 168 Chestnut Street, Chelsea 

H Quimry Gam urr, M D , Secretary 
Board of Registration in Medicine 

State House 

Boston 


NLED I OR NAVAL MLDICAL 01 TIGERS 

To the Tditor A total of 100 qualified physicians and den 
tists are needed by the Bureau of Medicine and Surgery lor 
assignment to the United States Veterans Administration 
The program is open to males not over sixty years of age 
Except for those specially nominated by the United States 
Veterans Administration rank will be comparable with age 
and experience The physical requirements are the same as 
those estabhshed for general appointments, but special 
waivers may be granted No indoctrination period Tc 
quired Those selected will be assigned to the United States 
Veterans Administration and physicians and dentists now 
thus employed will be assigned, if commissioned, to the 

and dentist! for regular service in the A ary u lllll argent 
Recommendation for this special program will be given 
Kecommennai a doctor or dentist is over age, 

or nhere a wa.ter of ph>s,cal defects not ordinarily granted 

” A tq ?’ ,e ,he case of all medical ind dental officer applica- 
tions, 'a s'utement of availability by the Procurement and 
Assignment Service is require jj s Glidden 

Commander MC-V(G), U S N R 
Senior Medical Officer 

Office of Naval Officer Assignment 

150 Causeway Street 

Boston 14 

MEDICAL FEES IN RURAL VERMONT 

~ a , lu dv of farm economics in Vermont has 

To the Editor A s y ... T Prices Paid by 

recently been P^'^J^jSelttce, and Recet-ed h Them 
Vermont TarmrrJ /° // a . es 0 ( / ermont Farm 1 abor , 

for Farm Products , cq 7, University of Vermont 

'7{o-W° *'« p P„, B CoUe‘" Burlington, Vermont 19H) 
and State Agricultural Calteg .ndiuduals and business 

1 he sources are account „ r ,he , taK Vermont has 

firms in various roraUom , JtIon „[ 3n) state in New 

the l* r S'« ru wJSmS oer cent of the people ol Vermont n crc 
England In . 19W 66 P population whereas in 

ZacSosfy n 'per cent hied m rural areas, and ,n 
Rhode Island only o P" t i lc sla te were cov cred in the 
of « ndlV,duaU 3nd bUS,n " 8 frn8 
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Four tons of such books and diaries were consulted. The 
compiler is a member of the faculty of the University of Ver- 
mont, and this study was accepted by Cornell University as a 
thesis for the degree of Doctor of Philosophy. 

One of the one hundred and twenty-three lists of prices is 
that of medical fees from 1800 to 1940, for which a table with 
eight hundred and forty-six entries appears on pages 58-60. 
I have abbreviated this table to forty-five entries by taking 
only the decennial years and only the fees for three types of 
medical service, namely, an office call, a house visit by day 
within one mile and an obstetric delivery. The list is as follows: 


Blood Supply of the Visual Pathway. By Calvin M. Kersh- 
ner, M.D., M.S. (ophth.). 8°, cloth, 160 pp., with 33 illus- 
tration ■?. Boston: Meador Publishing Company, 1943. ,53.00, 
This small monograph attempts to gather together in one 
place in a systematic manner the essential facts displayed in 
a wide literature, so as to make the anatomical knowledge oi 
value to the ophthalmologist. The work is divided into tiro- 
parts. In the first, the general arterial supply and the general • 
venous drainage are considered. In part two there arc detailed 1 ' 
descriptions of the blood supply and drainage of each section 
of the visual pathway. 



Office 

House 

Obstetric 


Call 

Visit 

Delivery 

1800 



50.25 

52.00 

1810 

0.30 

0.45 

2.00 

1820 

0.30 

0.45 

3.00 

1830 

0.28 

0.41 

2.83 

1840 

0.30 

0.46 

3.12 

1850 

0.42 

0.50 

3.00 

1860 

0.42 

0.50 

3.00 

1870 

0.67 

, 0.83 

5.00 

1880 

0.62 

0.75 

5.00 

1890 

0.56 

0.81 

5.00 

1900 

0.54 

0.88 

6.14 

1910 

0.72 

1.20 

9.75 

1920 

1.29 

1.89 

20.00 

1930 

1.34 

2.03 

22.44 

1940 

1.34 

2.03 

23.15 


The table does not give an entry for an office cal! in 1800. 
Account books of physicians in eastern New York, which I 
possess, show that when the fee for a house visit was 25 cents 
in the early nineteenth century, the average fee for an office 
call was 18M cents. Assuming that the same relation held 
in neighboring Vermont, the total for the three services was 
$2.44 in 1800. This total did not double until 1865, and it 
trebled in 1900. In 1905 the total became four times the 
original and in 1912 five times the original. In 1925 it first 
passed ten times the original, and in 1940 it was nearly eleven 
times what it was in 1800. It is evident that fees in rural 
medical practice in Vermont increased much more rapidly in 
the twentieth century than in the nineteenth century. No 
mileage was charged for a visit within one mile, but rural phy- 
sicians were accustomed to charge mileage for professional 
visits at a distance of more than one mile. The rate in Ver- 
mont in 1800 was in accord with that in other northern states, 
being 10 cents per mile. In 1865 the rate became approxi- 
mately 20 cents, in 1900 approximately 25 cents, in 1916’ 
approximately 30 cents, and in 1925 approximately 35 cents. 
The fees did not include medicine during the greater part of 
the nineteenth century; pharmacies were rare except in cities, 
and the physician furnished the medicines for his patients, 
for which he made an additional and separate charge. The 
prices entered in the table are the average from the account 
books of physicians in each year. The number available 
varied but was enough to give a fair cross section. 

Frederick C. Waite, Ph.D. 

Dover, New Hampshire 


BOOKS RECEIVED 

The receipt of the following books is .acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 

A Hundred Years of Medicine. By C. D. Haagensen, M.D.; 
and Wyndham E. B. Lloyd. 8°, cloth, 444 pp., with 42 illus- 
trations. New York: Sheridan House, 1943. $3.75. 

This is a story of the medical discoveries of the past cen- 
tury, written in simple terms for the layman. The various 
diseases and conditions are considered individually, and the 
work of outstanding figures, such as Virchow, Semmelweiss, 
Koch, Pasteur, Lister, Ehrlich, Rontgen, Halsted, Cushing, 
Banting, Minot and Domagk, are emphasized. A bibliog- 
raphy for students is to be found at the end of the work, and 
the text is well illustrated. 


Clinical Diagnosis by Laboratory Examinations. By John A. 
Kolmer, M.S., M.D., Dr.P.H., Sc.D., LL.D., L.H.D., pro- 
fessor of medicine, School of Medicine and School of Dentistry, 
Temple University, and director, Research Institute of 
Cutaneous Medicine. 8°, cloth, 1239 pp., with 75 illustrations,' 
New York: D. Appleton-Century Company, 1943. $8.00. 

This new work aims to represent fully the clinical interpret . 
tations of laboratory examinations and their practical applica- - 
tions in the diagnosis of disease, with a special section oh-.t 
technical methods sufficient for meeting the needs of teaching; Jj 
clinical pathology to medical and dental students. Ithdi- y 
vided into three parts: laboratory examinations, divided into .'.r 
twenty-one chapters; the practical applications of laboratory ~\ 
examinations in clinical diagnosis, consisting of twelve chap- 
ters; and the technics of laboratory examinations, divided -- 
into nine chapters. 


Veterinary Bacteriology. By Ival A. Merchant, D.y.M.; v 
Ph.D., C.P.H., associate professor of veterinary bacteriology ~ !i 
and hygiene, Iowa State College. Second edition. 8°, cloth, 
640 pp., with 135 illustrations. Ames, Iowa: The Iowa State.- 
College Press, 1942. $6.50. T 

The second edition of this book has not been extensively . 
revised, because of the exigencies of wartime. The chapter on ■>, 
the genus Streptococcus has been changed more extensively-', 
than any other. The fact that the first edition was published , 
in September, 1940, and the second edition in November, 1942, -< 
speaks well for the popularity of the work. 


The Biochemistry of Malignant Tumors. By Kurt Stern, ^ 
M.D.; and Robert Willheim, M.D., professor, University of -. 
Philippines, Manila. 8°, cloth, 951 pp. Brooklyn, N. Y.: j 
Reference Press, 1943. $12.00. 

This special work attempts to cover the relation of cancer s 
to chemistry in the broadest meaning of both words, based on - 
a collection of literature as complete as possible. It js thenrst , 
publication in English of a treatise on the subject. } - 

arrangement of the material is in line with the general princt- - 
pies of biochemistry. The main emphasis has been placed on 
the work of the last twenty-five years, and the literature na* - 
been systematically covered until the end of 1941. In - 
the authors published in Vienna a German work of the same - 
character and this book is an amplification of that monograph , 
Most of the views expressed were formed during a period o - 
more than ten years of joint experimental work in cance . 

research. Considering the work of others in the field of cance ■„ 

research, the authors have endeavored to enumerate the lac , 
and also to introduce a critical analysis. 


White Blood Cell Differential Tables. By Theodore R. II aug i 
M.D., C.M., pathologist-in-chief, Royal Victoria Hospi > 
associate professor of pathology, McGill University, and 
suiting pathologist, Montreal Homeopathic Hospital, f 
treal, Quebec. 12°, cloth, 126 pp. New York: D. App ,c 
Century Company, Incorporated, 1943. $1.60. 

Ninety per cent of the space of this small p ainph ntial 
given up to tables for computing rapidly from the dinere M 
percentages the number of each type of white blood ce P 
cubic millimeter of blood. The tables cover the numbe E 
to 10,000. Preceding the tables there are 15 pages o P 
liminary descriptive matter. 


! 
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THE TREATMENT OF ANURIA* 

Charles W. Styron, and Wyland F. Levdbetter, M.D.J 


HE early determination of the etiology of 
urinary suppression is frequently lifesaving 
ional and successful therapy depends largely on 
clinical evaluation of a case in the first few hours 
Nervation. Ordinary routine treatment should 
iltered to meet the features in a particular case, 
lough the division into medical and surgical 
dems is necessary and helpful, a more descrip- 
classification is that of obstructive and non- 
tructive anuria. Cabot and Iber 1 define obstruc- 
anuria as that due to obstruction of the passage 
ecreted urine, and nonobstructive anuria as that 
sed by parenchymal pathologic changes that 
Here with secretion. For a more specific group- 
nonobstructive anuria may in turn be divided 
5 anuria due to true parenchymal disease of the 
jey and that due to extrarenal factors unassoci- 
? the kidney itself. The following classifi- 
0n outlines the conditions most frequently 
wintered in urinary suppression. 

Obstructive anuria 

• Obstruction of vesical neck (carcinoma, calculi and 
Pros t a tic hypertrophy) 

Ureteral and renal obstruction (calculi, inflamma- 
tory, strictures, crystals of sulfonamide drugs, in- 
trinsic carcinoma of the urinary tract, extrinsic car- 
cinoma of the pelvic organs and abdominal tumors, 
an< * misplaced sutures) 

. ^obstructive anuria 

j. renal disease (cardiac decompensation, in- 
estmaj obstruction, peritonitis, gastrointestinal 
•ernorrhage, medical and surgical shock), dehy- 

* parenchymal lesions (glomerular ne- 

Phritts, pyelonephritis, nephrosclerosis, polycystic 
Kidneys, toxemia of pregnancy, lipoid nephrosis 

and amyloid disease) 

‘Oisons^ (mercury, lead, cantharidcs, phosphorus, 

3 v/ r P5 nt ' nc . an d oxalic acid) . , 

e phrotoxic agents (acid hematin deposition after 
tansfuslons, black-water fever, myohematin dep- 
° , ! t !°n after crushing injuries and tubular dep- 

• , ’‘tion of Bulfonamide crystals) 

* e Patorenal syndrome 
6 ; H’ rtlc al necrosis 

nrombosis of renal artery or embolism 

^ * ^* ew England Dcaconen Hospital and the George F. Baker 

Jw" 1 '' Gtorst r. B.ltr Clinic, Nt» En B l*nd Dt.tonen 

"S" N„ England Dca conets Hospital (on leave of 


DirrERENTIAL Diagxosis 

A careful history-taking saves time otherwise 
spent in observation and unnecessary studies. This 
is particularly true in cases of obstructive anuria, 
usually preceded or accompanied by pain in the 
bladder, abdomen or regions of the kidney that 
points to the source of anuria. The significance of 
a history of stones, operations or infections associ- 
ated with the genitourinary tractor of treatment of 
carcinoma of the cervix or bladder should be kept in 
mind. A history of drug consumption is easily over- 
looked. In cases that have been followed or are 
under treatment the etiology is usually easily ascer- 
tained, whereas in patients who present themselves 
in anuria, the history may be the only lead that 
one obtains. 

Physical examination in many cases helps to 
supply the explanation. In the obstructive anurias 
the most frequently found abnormalities are pros- 
tatic disease in men and pelvic disease, such as 
carcinoma of the cervix or pelvic tumor, in women. 
Occasionally an abdominal tumor or enlarged tender 
kidneys are piesent. 

Many of the nonobstructive anurias are quickly 
ruled in or out by physical examination. Vascular 
collapse due to loss of blood, coronary thrombosis, 
dehydration and diabetic coma are usually brought 
to light by examination. Emboluses lodging in the 
renal artery usually originate in the heart, where 
mura! thromboses are formed owing to myocardial 
infarction, rheumatic heart disease or bacterial 
endocarditis, with or without ventricular fibr, na- 
tion The hepatorenal syndrome may develop 
without jaundice, but usually jaundice is present. 
In any patient who presents jaundice and anuria, 
this syndrome ought to be kept m mind.. Cortical 
necrosis is most commonly found following preg- 
nancy or as a result of trauma, although it has been 
known to occur after a minor operation. Electrolyte 
imbalance (retention or depletion of sodium chloride) 
may show itself in either edema or dehydration, 
but the imbalance is secondary to some other disease 
such as nephritis in retention or gastrointestinal 
disease with vomiting in depletion. The findings in 
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primary renal disease are well known and need no 
comment here. 

Diagnosis may depend on accessory data. A plain 
abdominal x-ray film should always be made in ob- 
scure cases of anuria. Unsuspected calculi and ab- 
dominal or renal tumors may give the clue to the 
diagnosis. Occasionally an intravenous pyelogram 
gives valuable information at the onset of urinary 
suppression; it may be obtained with safety if the 
nonprotein nitrogen is not over 60 mg. per 100 cc. In 
general, intravenous pyelograms give little informa- 
tion when the nitrogen retention is above this figure. 
If the diagnosis is in doubt, one should not hesitate to 
obtain cystoscopic examination and retrograde 
pyelograms with Diodrast, Skiodan or Hippurin. 
Sodium iodide as a retrograde dye should not be 
used, since it is irritating. The risk of a skillfully 
performed procedure is slight when balanced against 
the precise information that one obtains. The need 
for retrograde pyelography is exemplified by the 
difficulty one may have in differentiating ureteral 
obstruction due to sulfonamides from tubular 
obstruction due to transfusion reactions occurring 
in a case under sulfanomide therapy. 

The laboratory data of particular value are the 
composition of the urine, the levels of nonprotein 
nitrogen, protein, chloride, sodium and sugar in 
the serum or blood and the carbon dioxide combin- 
ing power or content of the plasma. The most 
impressive finding in the urine is of course gross 
hematuria, but it is usually present when the diag- 
nosis of the underlying disease is relatively simple — 
for example, tumors encroaching on and eroding the 
mucous membrane of the genitourinary tract or 
the presence of kidney stones. Hematuria is ordi- 
narily absent preceding extrarenal anuria, although 
initial hemoglobinuria is sometimes seen. Primary 
parenchymal renal disease rarely exhibits gross 
hematuria. This is true also of poisons and nephro- 
toxic agents, where anuria is frequently preceded by 
hemoglobinuria and cortical necrosis. In 117 cases 
of renal infarction reported by Hoxie and Coggin 2 
gross hematuria occurred in only 4 (3 per cent), 
whereas microscopic hematuria rvas observed in 35 
(30 per cent). The value of white cells and casts in 
the absence of dehydration and of red cells at any 
time are evident. A nonprotein nitrogen level in 
excess of 40 mg. per 100 cc. is considered elevated 
and warrants a search for the etiology. Serum 
protein levels below 5 mg. are often accompanied by 
edema, sometimes associated with edema of the 
kidney, albuminuria and decreased kidney function. 
Sodium and chloride are lost in considerable amount 
in vomiting and result in dehydration (see discus- 
sion of Case 3). Retention of sodium chloride, as 
in primary renal disease, may further increase edema 
by causing retention of fluids. A sodium chloride 
level in whole blood exceeding or lower than 450 to 
500 mg. bears consideration, in both the etiology 
and the treatment of renal failure. 3 Anuria may be 


present in diabetic acidosis vdien the carbon dioxide 
plasma content falls below 20 vol. per cent. Hyper- 
glycemia without acidosis, except experimentally 
and in the rare cases in which intravenous glucose 
is indiscriminately administered in large amounts, 
does not cause anuria. 

Treatment 

Obstructive anurias are usually'- due to vesical oi 
ureteral blockage. In obstruction of the vesica 
neck the processes are usually of long standing, anc 
in such cases gradual decompression is desirable 
During the preliminary decompression the genera 
condition may be improved by transfusions an< 
intravenous salt solutions, so that if operative pro 
cedures are later necessary they can be carried ou 
with less risk. When ureteral obstruction is present 
catheterization of the ureters may relieve the ob 
struction. At times ureterostomy or nephrostomy i 
necessary as a temporary procedure to reliev 
obstruction and to allow' the return of renal func 
tion. When conditions permit, removal or correc 
tion of the primary' cause of obstruction may b 
done, as in ureteral blockage from carcinoma of th 
bladder. In general, even dangerously ill patient 
stand necessary procedures on the kidneys or ureter 
for relief of obstruction remarkably well, and im 
provement begins quickly' with the onset of diuresis 
It is not unusual for patients with a high nonproter 
nitrogen (200 to 300 mg. per 100 cc.) and generalize 
edema to recover rapidly if the obstruction is acut 
and little chronic renal disease exists. 

Postoperative care is principally' a matter of th 
proper administration of fluids, guided in particula 
by frequent determinations of the nonprotein nitre 
gen and chloride. Occasionally' peripheral vascula 
collapse occurs, following a genitourinary' opera 
tion. At times this condition is puzzling and pet 
sistent and in spite of plasma or transfusions last 
for several days. In such cases active measures t 
combat shock must be unremitting, for if shock i 
long continued, degenerative tubular disease of t 
kidney's may result. A lowered serum protein leve 
and anemia should be corrected by transfusions o 
whole blood or plasma. Low blood chloride leve 
should be corrected by the giving of intravenou 
normal or hypertonic salt solution. 

A frequent mistake in therapy is the aim es 
administration of intravenous fluid. Dehydratioi 
should be corrected rapidly, but fluid should no 
be given to the point of producing edema- 
administration of fluids should be governed by tv 
rate of renal excretion and by the level of the non 
protein nitrogen and chloride. If the chlori e i 
normal in the presence of dehydration a 5 pet ce ” 
dextrose solution in distilled water should be use 
If excess fluid is given in the absence of renal excre 
tion in older patients, the circulation may be em ar 
rassed and may further interfere with restoration 
renal function. 
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The nonobstructivc anurias arc more frequent 
i the obstructive. Of 78 cases collected by 
ot and Iber 1 only 29 were due to obstruction of 
ary outflow. In extrarenal anuria, the present- 
complaint is usually not lack of urine but a group 
vmptoms that point to some other underlying 
ase, although Segal and Read 3 reported 2 cases 
i gastrointestinal perforation without symptoms 
sr than anuria. In these cases the anuria served 
r to obscure the true condition. Hemorrhage 
a the gastrointestinal tract, cardiac failure, 
)etic coma and dehydration from nausea, vomit- 
or diarrhea, however, are usually fairly obvious. 

: occasional development of severe oliguria or 
iria in such cases may complicate the clinical 
tore, and certainly makes treatment more difii- 
U This secondary nitrogenous retention is so 
ere in some cases as to be the actual cause of 
th. 

n primary renal disease treatment produces less 
matic results. The various measures used to 
►mote diuresis are well known. The administra- 
8 of diuretics, together with a salt-free diet, and 
: giving of limited fluids in the presence of edema 
! % constitute the treatment. The most fre- 
ently encountered renal poison is bichloride of 
■rcury. Early administration of sodium formal- 
Me sulfoxalate may be helpful; otherwise sup- 
fjhe treatment is necessary. The early periph- 
u collapse seen in these patients may be pre- 
Ned by the giving of intravenous salt solution, 
|cose solution or plasma. Usually within forty- 
’ht hours there is nitrogen retention, sometimes 
sociated with lowered chloride and diminished 
* a 1 res crve. Talbott and his associates 5 suggest 
e ^scof alkali, since the effectiveness of sulfoxa- 
tc,s thus enhanced and since the alkali reserve is 
part depleted. 

1 ephrotoxic agents are not infrequently seen in 
, s PUal practice, 6 where transfusions and sulfona- 
! es a re so widely employed. When hemolysis 
•turs as the result of transfusion reactions, acid 
j^atin is precipitated in the kidney tubules. 

Workers a ^ v * se the preliminary admimstra- 
[l .? s °dium bicarbonate by mouth to assure an 
„ f c u dne for prevention of this precipitation in 
k oc curs. This is especially valuable 

imculty has been encountered in obtaining 
►ich CCl Cr ^ SS ma * c hmg prior to transfusion. After 
- acc ident occurs, the early administration of 
if Cs& ? n ° us sodium bicarbonate or lactate may be 
^ nce P rec ipitation occurs, little can be 
i(f m j . Vcn , ^en, however, it is worth while to 
ia ct intravenous salt solution or sodium 
\ { a keep the uninvolvcd tubules functioning. 
k\\^^ sulfonamides are crystallized in the 
t} c . ? | kidneys or in the ureters as well as in 
^ cs> In such cases catheterization and 
hctorv° * 1 " e ^ reters an< ^ P e I v * s are extremely satis- 
7 m dislodging the loosely conglomerated 


crystalline deposits. The sulfonamides may cause 
hemolysis and produce the same train of events as 
that seen in hemolysis from transfusion reactions. 
During the present war occasional cases of kidney 
tubular obstruction have been seen following crush- 
ing injuries. This may be due to the deposition of 
myohemoglobin formed in the crushed muscles. 
It has been suggested that the tubular damage in 
these cases is of a chemical nature, and that the 
danger of renal failure in patients subjected to 
crushing injuries should be anticipated and pre- 
vented. The application of a tourniquet to the 
injured limb and re-establishment of circulation 
have been advised as soon as measures were taken 
to produce diuresis. Measures to prevent tissue 
breakdown, such as packing the extremity tempo- 
rarily in ice, may be helpful. Alkalization is 
suggested. 7 

The hepatorenal syndrome is still a poorly under- 
stood phenomenon. Nitrogen retention and even 
anuria are occasionally found in patients with liver 
disease, with or without jaundice. This syndrome 
should therefore be anticipated and thus prevented 
in cases with gall-bladder disease and primary liver 
disease. 8 E\ery patient presenting himself for gall- 
bladder surgery should have a critical appraisalof 
renal function. Prevention of nitrogen retention 
may be managed by adequate fluids, if not by mouth 
then intravenously. The carbohydrate intake should 
not fall below 150 gm. in twenty-four hours.. 

Cortical necrosis of the kidneys is occasionally 
seen post partum and following severe — usually 
abdominal — trauma. 0 ' 10 Previous writers have said 
that the disease is alu ays fatal. 

Thrombosis of the renal arteries with renal in- 
farction is occasionally seen as the result of emboli 
from the left side of the heart. There is little to do 
when this occurs save to support the patient gener- 
ally and to prevent shock. 

Decapsulation has been advised for anuna due to 
transfusion reactions and in particular to bichloride 
poisoning. Talbott 6 mentioned a case that one of 
US (\V F L ) had an opportunity to follow and 
that gave’ evidence of the futility of decapsulation in 
restoring renal function after such reactions On 
the fourth day of anuria the ureters were catheter- 
ized and the right kidney was decapsulated. A (low 
of urine began twenty-four hours after operation. 


No difference in urine 
the two kidney 


volume was shown between 


-s Six weeks later, when a normal 
urine"volume~ and nonprotein nitrogen level were 
present, clearance tests with inulm and Di^rast 
were done with catheters in each kidney. There 
was no notable difference in function between the 

k ‘ Several cases of urinary suppression have been 
encountered that illustrate points of interest m the 
management of anuria. Reports of these 
follow. % 
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Case 1. Anuria due to postoperative degenerative tubular 
changes. A 71-year-old man was admitted to the hospital 
with acute retention of urine that had. been present for a few 
days. Prior to admission catheterization had been done and 
a large amount of urine withdrawn. 

At physical examination the blood pressure was 150/70. 
The heart and lungs were normal. A right indirect inguinal 
hernia was present. A markedly enlarged (Grade 3), smooth, 
elastic prostate was present. There was penile hypospadias. 

The patient was catheterized, and the small amount of urine 
present in the bladder was withdrawn. The urine, showed a 
specific gravity of 1.023, a slight trace of albumin and no 
sugar. The sediment contained scattered white and red cells 
but no casts. The nonprotein nitrogen was 35 mg. per 100 cc. 
The hemoglobin was 93 per cent (Sahli), the red-cell count 
4,940,000, and the white-cell count 17,000. 

Cystoscopic examination revealed a markedly trabecu- 
lated bladder and large lateral prostatic lobes. Since the 
patient’s general condition was excellent, and since it was 
thought that no improvement could be expected from con- 
tinued catheter drainage, a perineal prostatectomy was 
done. Immediately after operation the patient’s condition 
was good, but a few hours later a severe hemorrhage into the 
bladder occurred. Since the perineal bag and the urethral 
catheter could not be irrigated, a suprapubic cystotomy was 
done under local anesthesia, bleeding being controlled by 
a Hagner bag. The blood pressure fell to 60/40. Two trans- 
fusions of 500 cc. each were given, and the blood pressure 
gradually rose to 110/60 during the next 24 hours. On the 1st 
postoperative day, however, the blood pressure ranged from 
80/40 to 90/60 despite the intravenous administration of glu- 
cose solution, normal saline solution and stimulants. For the 
next 4 days the systolic pressure remained below 120, and 
during the S-.days after operation there was practically no 
urinary secretion. The nonprotein nitrogen rose to 153 mg. on 
the 3rd postoperative day. During this time 14,000 cc. of 
5 or 10 per cent glucose in normal saline solution or dis- 
tilled water was given intravenously, and on one occasion 
50 cc. of 50 per cent glucose was given without effect. Edema 
appeared. The hemoglobin dropped to 58 per cent, and the 
serum protein to 4.8 mg. per 100 cc. The urinary secretion 
was 900 cc. on the 5th postoperative day and between 1000 
and 3100 cc. during the following week. Despite this ap- 
parent improvement the nonprotein nitrogen rose to 245 mg. 
On the 12th postoperative day the patient developed broncho- 
pneumonia. Oliguria developed and was followed by coma, 
and death occurred on the 17th postoperative day. The 
carbon dioxide content of the plasma at one time reached 
32 vol. per cent but did not go below this figure. The sodium 
chloride level remained within normal limits. 

Post-mortem examination showed pneumonia of the left 
lower lobe, healing ischemic necrosis of the liver and acute 
tubular degeneration of the kidneys. There was marked dila- 
tation of the kidney tubules, with some areas showing 
regeneration. ' ° 

This patient stood the operation well. The serious 
secondary hemorrhage with prolonged shock seemed 
to be the cause of the renal failure. The blood 
pressure was below or barely at the secretory level 
for about twenty-four hours. One can assume on 
the basis of the microscopic study of the kidneys 
that there was no appreciable chronic renal disease 
and that therefore the anuria resulted from the 
continued low blood pressure, acute degenerative 
changes associated with ischemia, an acid-base 
disturbance of the blood or a transfusion reaction. 
On the basis of blood chemical findings an acid-base 
disturbance can be excluded. For a time the possi- 
bility of transfusion kidneys was considered, but 
this was ruled out by autopsy. It is concluded’ that 
an acute degenerative process of the tubular epithe- 
lium associated with or due to poor circulation 
resulting from continued low blood pressure was 
the mechanism that prevented prompt recovery of 


kidney function after . the initial anuria. Some 
chronic back-pressure changes may have played a 
part. The low specific gravity of the urine after - 
operation tends to support the assumption that the ' 
tubules concentrated poorly. Death resulted from 
terminal pneumonia and circulator)' failure, since 
kidney function was improving even after death . 
seemed inevitable. The chief point of interest in 
the case is the cause of tubular degeneration. 

How could this case have been treated better? ' 
Of course, the obvious answer in such cases is to 
prevent, or at least to recognize and arrest, hemor- 
rhage before serious shock develops. Occasionally, 
as in this case, the bleeding is so sudden and profuse - 
that much blood is lost in the bladder before it can 
be recognized and treatment instituted. The blood 
loss was extreme, because even after two trans- 
fusions the hemoglobin was only 58 per cent. Afore - 
transfusions shortly after the first two or, still better, 
the administration of plasma instead of intravenous 
fluids might have prevented continued shock and 
kidney damage. 


Case 2. Anuria due to ureteral stones and a solitary hidnty. ’ 
A 52-ycar-old woman had a left nephrectomy performed by 
one of us (W. F. L.) in December, 1940, necessitated by a 
calculous pyonephrosis. An intravenous pyelogram showed 
a normally functioning and appearing right kidney. The 
right ureter was not catheterized for fear of introducing 
infection. Owing to the patient’s poor general condition 


the left ureter, which contained a large stone, was not re- 

t n r * » • I — orloo flflQ 


moved. Because of persistent infection in the urine 
pain in the left lower quadrant of the abdomen, the left, 
ureter was removed in March, 1941. Up to that time the, 
patient had had no symptoms referable to the right kidney, e 
Following the ureterectomy she was given a course of sulfa- 
thiazole therapy. The urine became clear. She remained 
well until June 13, 1940, when she was seized with sudden, 


sharp pain in the left upper quadrant, of the abdomen ano 


the flank. This was followed by chills, fever, nausea 
vomiting. . 

On admission to the hospital the temperature was 
the pulse 124, and the respirations 28. There was generalize 
edema. The patient was irrational and obviously very |i ' • 
The lungs were clear. The heart sounds were rapid and we 
but otherwise normal. The blood pressure varied betwe - 
75/40 and 50/25. The abdomen was distended, and muscle , 
spasm and tenderness were present in the right upp , 
quadrant and the flank. The kidney could not be palpate . 

No urine was present in the bladder. The hemoglobin w ( 
76 per cent, the red-cell count 4,030,000, and the w-nite; ,, 
count 12,700. The nonprotein nitrogen was 65 mg. per 
and the blood chloride level was 507 mg. per 100 cc. A P t 

abdominal x-ray film was relatively unsatisfactory oi , 


to gas-filled intestines, but no calculi were visible. . 

■ - | ■ must be deter- , 


It was obvious that the cause of anuria ^ 

mined quickly, and accordingly a cystoscopy was ° on fi° , c ] 
day of admission. A catheter passed quite easily to tnc 
nf thr» right lrMnr»v. hut no nrinnrv drainage toon p ; 


of the right kidney, but no urinary drainage * 00k ’ .J/ 

It was possible to inject 10 cc. of fluid through the c 
and to recover most of it, so that it was assumed t a , 


ami to recover most oi it, so tnat it was v nkcter 

eye of the catheter rested in the renal pelvis, the c 
was left in place during the night. Five p_cr cent g 
solution was given intravenously and caffcin with ,qmq ,■ 
benzoate was used. The blood pressure remained a 
and no urine was obtained by ureteral catheter or f 
bladder. , , cri d ' 

The next day there was no improvement in the fng cc ., f 
condition. The nonprotein nitrogen was 92 mg- P ar ten t t 
the blood chloride 531 mg., and the carbon dioxide 
of the plasma 40 vol. per cent. The cause of ct ; 0 n, 
puzzling, but it was necessary to assume an obs s ; s 0 r!‘, 
unless an unusual situation, such as cortical ' 1C urfC( j, ^ 
occlusion of the renal artery and renal infarct, had 
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loralloa of the kidney was therefore carried out under 
oik oxide, oxygen and ether anesthesia. When the upper 
;cr wa$ exposed, a group of small stones were palpated 
easily removed, The ureter below this level was cx- 
d and found to be patent. A large catheter slipped 
into the renal pchis, but no urine was obtained The 

, ** j .-j 1 \ ureterostomy 

well A^trans- 

L r cnous injection 

000 cc. of a 5 per cent glucose In saline solution 
testate of shock persisted. No urine was secreted Tno 
ic centimeters of adrenocortical extract was given c\ery 
lour*. The blood pressure quickly rose to 110/00 and 
« was secreted. The adrenocortical extract was con- 
Kd for 56 hours, during which time the blood pressure 
cto 160/100, where It remained for several days, return- 
liter to the normal level of 135/80. Following the onset 
urinary secretion 540 cc. was passed in the first 24 hours 
1 1S00, 3300 and 3900 cc. on successive days. The non- 
nein nitrogen was normal 1 week after operation. Tollow- 
x-fav examination showed some hydronephrosis but 
calculi The ureterostomy catheter was removed on* the 

Tadle 1. Summary of Data in Case 3 


shock. In this case a preoperative diagnosis of 
calculi blocking the ureter was not made, but it 
could have easily been made with a pyelouretero- 
gram. It }vas thought that the ureteral catheter 
had passed to the kidney pelvis and that therefore 
the cause of anuria was not obstruction. Explora- 
tion of the kidney seemed the only course and was 
fortunately successful. Although the patient’s con- 
dition was poor, operation affected her but little. 
The continued state of shock was the obvious cause 
of anuria once the obstruction had been relieved. 
The usual methods for treatment of shock were of 
no avail. In this case adrenocortical extract used 
empirically seemed lifesaving, although one won- 
ders what the course would have been if it had not 
been used. It should be noted that hypertension 


CUBICAL 

Course 


Parenteral 

Intake 


Blood 

SuCAK 


B'ood pressure 90/70, 1500 (saline byclysis) 

•pioil Buid normil 

Blood pressure H0/I0. tSOO (tolinr by clysis) 
pwentiemtcomatose. 1000 (5% glucose « v ) 


mt /lOOrc 
342 


/lOOcc 

95 


Plasma 

Carbon 

Diomde 


Hemo 

CLOB1S 


Insulin 


j*n / lOOcc 
16 2 


uni/i 


U) 

(caiheierl 


10 feryn) 
20 (prot ) 
10 (cryst ) 
20 (prot) 


2 Pjtltnt drowiy 

3000(2 S% *luco*e! v) 

850 

400 

no 

" 


3 P»ticnt improved ind 
>n» arowiy 

< Pitieatimpro\cd, food 
Ukto 

2000 (2 5 % glucose by cly*i*) 
(po*topcratively) 

2000 (2 5% glucose by djr»i*) 

1950 

I’OO 

1S3 

70 

- 

- 

» Pitient grcitly 
’mprew-ed 

2000 (2 5% glucose l>y cly»is) 

1)00 





6 Patient rational and 

0 

1100 

154 




^ *ltltg well 

0 

800 

- 

- 

— 

12 2 

10 

0 

0 


140 

28 

- 

- 

l« 

- 





i; 

0 

- 

143 

28 

- 

— 


40 (cryst) 
20 (prot) 
10 (cryst) 
20 (prot ) 


S e 1 017; v s t 
albumin; nosugar, 
many white cell* 
and 1-3 red cell*. 

Noiugir.nocaits, 
8-10 white cell*, 
and KMSredcelli 
No sugar 


6 (cryst ) 
20 (prot ) 
20 (prot ) 


20 (prot ) 
16 (prot ) 


No sugar 
No *ugar 
No sugar 


12 (prot) 
12 (prot) 


T of albumin, 
notusar.8-10 
white cell*, no red 
cell* or ca»t» 


12 (prot) 


PhenoUutfone- 
phthalein excre- 
tion 24%in 15 
min and40fjln 
2 hr 


Sccstte-rt f *— ZXSJlrJlSSt “lif zt 


uay, ana tnc wouna was ncaitu — 
sd P at,cnt was discharged 23 days after operation 

since remained well. 


There 


are several interesting points brought up by 
« «sc. What was the cause of the shock that 
c cas e so difficult to treat? We do not 


was well established, sulfathiazole in small doses 
was given, with prompt disappearance of the fever. 

Casf 3 Anuria due to extrarenal azotemia. A 59-y car-old 
woman had had diabetes melhtus for 9 ye_a_rs_ Eight month. - 


,J. thc c «e so difficult to treat f We do not {£«' UToul/notkeeblc^ 
lev blockc , d Ureter by St0 T when d ‘! roto** f' r 0 TsSgar on Tdlet Without ft 


|.|» r , c 01 a mocked ureter by stone wnen me 
kidn*^ m ' °^ Ve d was solitary or when the opposite 
nornia ^ with associated shock. In fact, 


vm 1*1 1 

*ouldkr j U PP os , e that a compensatory mechanism 


Una u luiuj 

tVilar t«*L Ce hypertension. In a recent case 


result Vr one re P°rted above in which anuria 
‘tone « !3. m dockage of a solitary kidney by a 


[ 0rv 1 at tae nreteropelvic juncture, a compensa- 
. / hypertension was noted tl 


ll^»l?^ ertens * 0n was noted that disappeared when 
ire *tanctsa« r.. , - 


i* »» was 

°net\as removed. 

• C cause of shock may have 
is cast. ’ 


roilowine recovery she remained relatively wen . ..5 urine 
rollowrng recov ry on , diet without insulin 

ha n '^ P /te S a. eeks before admission the patient felt 
During th found it necessary to spend much of the 

generally weak and fo nd Wt un ab!c to do much 

t.me in bed. During : ttiwpon^ ^ ^ Shcgrew weakcri 

bJt^ad no’defimtc symptoms until 5 dajs before, admission, 
but had no deniut I sh dd f our or five rimes a day. 
when she began to vomjt^ Ms t a kc !lt ,k fluid or food. She 


il jv* y 1 5 nock may have been pain, although , jlo^and'Vhe respirations 28. The skin i «' i 1oo ,}m 

aus ' shock V vas “ p p arent| )' not s ° severe a - s to ^ Thc thr at " - ' re c, "i r ’ a j d 

^hr k ; T °«n- from an acute infection mayj -mbranes were Ttetem -^te'foui 

w/re Yeard throughout both lung fields The 


hcen th e 

,r, gone vt,u > 5C » DU ^ a similar micction mvuiv-, 
or two kidneys would not likely result in 


] .the rate was r 
I moist rales 
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abdomen was soft, and no masses were felt. Arteriosclerosis 
of moderate degree was present. The left arm and left leg 
were flaccid, and clonus was present in the left arm. 

The blood sugar level, the carbon dioxide combining power 
and the nonprotein nitrogen were tested and when the 
results were reported half an hour later the patient was given 
10 units of crystalline insulin and 20 units of protamine 
insulin. A lumbar puncture showed the spinal fluid to be 
normal. The patient gradually recovered consciousness and 
continued to improve with the parenteral administration of 
normal saline solution, followed later by glucose solution 
(Table 1). The paralysis -improved slightly. She was dis- 
charged from the hospital with no apparent residual except 
the paralysis. 

The extreme dehydration, initiated by inadequate 
care at home and perpetuated later by nausea and 
vomiting, almost resulted in death. This case repre- 
sents one of the most satisfactory of the extrarenal 
azotemia group. Although figures on the levels of 
sodium and chlorides are not available, it is certain 


primary requisite in the treatment of such a case 
as this is the administration of saline solution. Glu- 
cose solution should be employed only when ade- 
quate replenishment of sodium and chlorides has 
occurred. 

Case 4. Anuria due to extrarenal azotemia in the pretence 
of chronic nephritis. A 66-year-old woman was admitted 
to the hospital on February 3, 1943, in a comatose state. 
She was markedly dehydrated. One year prior to admission 
she had begun to have anorexia and loose, bloody, mucus- 
containing stools four or five times a day. She had lost 
about 25 pounds in weight. Six weeks prior to admission 
she was found to have a polyp of the sigmoid and was re- 
ferred to the hospital for operation. During the 3 or 4 days 
prior to admission she had had a good deal of vomiting and 
had grown progressively weak. 

On admission the blood pressure was 120/70. The eye- 
grounds were normal. Bilateral basal rales were heard in 
both lung fields. The heart was normal in size, but a harsh 
systolic murmur was heard over the entire prccordium. A 


o 

Table 2. Summary of Data in Case 4 . 


Hosp. 

Clinical 

Intake 

Output 

Blood 

N.P.N. 

P.S.P. 

Excretion 

Blood 

Chloride 

Plasma 

Cardon 

Urine 

Day 

Course 

Blood pressure 120/70; basal rales; 

, patient comatose and dehydrated. 
Patient’s condition unchanged 

cc. 

2000 

cc. 

300 

ttij./lOOrr. 

% 

mg./\00cc. 

Dioxide 

vol. % 

Albumin 40 mg.; 4-5 red 

1 

4200 

2400 

239 

Tr. ( H hr.) 

_ 



cells. 

2 

Blood pressure 120/70; basal rales; 

4200 

1800 

195 

25 (2 hr.) 

342 

37 


3 

fluids by mouth; patient lethargic 
but not dehydrated. 

Patient semilethargic but slightly 

4000 

1500 

188 


384 

43 


4 

improved 

Patient improved 

4500 

1800 

135 

5 (K hr.) 

460 


Albumin 50 mg.; many 
red and white cells. 

5 

Patient rational and much im- 

6000 

2400 

102 

27 (2 hr.) 

560 


6 

proved; pyelograms normal. 
Continued improvement 

6000 

2400 




_ 

' 

7 

Temp 100°F. (? infection of urinary 

3900 

600 

63 

Tr. 04 hr.) 

597 

— 

Many white cells 

8 

tract following pyelography) 

Chill and temp. 102° F. (? urinary 

4000 

600 

63 

2 (2 hr.) 

540 


9 

infection); sulfathiazole (4 3 gm.). 
Patient lethargic; ureters catheter- 

4200 

300 

66 


516 


Sulfathiazole crystals and 

10 

ized (no obstruction); sulfathiazole 
(6 gm.). 

Sulfathiazole (1 gm.) 

4000 

0 

85 




red cells 

11' 

Coma and death 


0 

— 

— 

— 

— 



that with five days of vomiting reduction in these 
electrolytes occurred. As Gamble 11-13 has shown, 
the electrolytes largely determine the volume of 
body fluids, and dehydration is a secondary phe- 
nomenon in an adjustment process whereby the 
osmotic pressure of the extracellular and intra- 
cellular fluids is kept in proper relation. The 
chlorides can be replaced in part by bicarbonate, 
but no source of intrinsic sodium is available and 
this substance must be replaced, when lost, from an 
extrinsic source. Ginsburg 14 showed in his case 
that administration of fluids is not enough to ensure 
recovery. In fact, the administration of isotonic 
glucose solution alone may do harm through the 
production of a so-called “electrolytic vacuum” 
into which diffusion of sodium and chloride occurs, 
with further depletion of the body store. The nitro- 
gen retention in such cases is secondary to periph- 
eral circulatory failure, with reduction in effective 
glomerular filtration. The nonprotein nitrogen may 
be further increased, by protein catabolism associ- 
ated with starvation. It thus appears that the 


tentative diagnosis of extrarenal azotemia was made.. With 
the degree of dehydration as a result of diarrhea it was 
difficult to determine how much renal damage was present. 
Saline solution and'5 per cent glucose solution were repeatedly 
given intravenously. For the first 48 hours the patients 
condition was unchanged, but thereafter she began to im- 
prove and continued to do so. Large amounts of mucus were 
passed by rectum, but despite the fact that the amount 
passed sometimes exceeded 1000 cc., it was possible to main- 
tain an adequate degree of hydration. 

Table 2 illustrates the changes that occurred in the urinary 
output, the nonprotein nitrogen, the phenolsulfonephthalein 
excretion, the scrum chloride, the plasma carbon dioxide 
and the urine. Concomitant with the fall in nonprotcin 
nitrogen, the hemoglobin level and the red-cell count also 
fell from 126 per cent and 6,670,000, respectively, on ad- 
mission to 96 per cent and 4,640,000 on the 7th hospital day, 
when the nonprotein nitrogen reached its lowest level t 
mg. per 100 cc.). . , 

On the 5th hospital day the patient was rational. 0 
seemed strong and was able to take some fluid and food y 
mouth. It was thought at that time that she would co 
tinue to improve and that eventually she might be P[ c P arc 
for operation. However, the stationary phenolsulpnon - 
phthalein excretion and the drop in urinary output to 0 U 0 c • 
were not taken into full account. ' , 

On the 7th day the patient had a slight fever, and on t 
following day she had a shaking chill. The latter was tll0U fv 
to be due to a urinary infection and she was given 6U . 
thiazole. She received 11.3 gm. (170 gr.) in the ensui g 
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ourt, but failed to improve. Oliguria became severe, 
tic ureters were catheterizcd to be certain that no 
uetton was present -as a result of chemotherapy. The 
nt lapsed into coma shortly thereafter, became anuric, 
died on the 11th day. 

vu thought that sulfathiazole therapy might have had 
thing to do with the secondary oliguria, but actually 
nutput 'decreased and the nonprotein nitrogen became 
jaary prior to the institution of sulfathiazole therapy, 
autopsy a large, fungating carcinoma of the recto- 
jid, measuring 12 cm. in diameter, was found. The 
cesof the kidneys were granular and marked by numer- 
trnll, clear cysts. A number of shallow scars were 
■nt cm each kidney surface. The aorta showed, marked 
Station, particularly in the abdominal portion. On 
Jicopic examination cholesterol deposits were found in 
foronary arteries. The glomeruli of the kidneys showed 
dtrable variation in size, and many were scarred and 
ratted, a few being completely obliterated. There were 
r areas where recent tubular degeneration had occurred. 


s case illustrates the gieat changes that may 
ft in a patient with pre-existing renal disease 
|n an extrarenal factor is superimposed. The 
icot map well have lived for some time had the 
leys, which were already damaged, not had this 
' a burden to combat. This case affords a con- 
t to Case 3, in which the kidney function re- 
to normal and in which no chronic kidney 
*$e was apparent. 


' SE S. Anurta due to chronic glomerulonephritis. A 62- 
[ j Ionian had had diabetes mellitus for 6 years. 
■ n “ rjt ,*wn in 1939 8he had slight dyspnea on exertion, 
occasional cough. On physical examination the blood 
Ur . e wa * 170/80 and the weight 170 pounds. The heart 
*i;, C<1 10 tac anterior axillary line and a loud apical 
murmur was heard. The lung fields were clear. 

ilmt *T>1 mo 


olic 

fwrr W Ti. prCS « nt ‘ nonprotemVitrogen was 23^mg. 


c “ The urmc showed a specific gravity of 1.007, — 
!S i trace of albumin and no sugar. The sediment con- 
nn. n t..L i • w bite cells per high-power field. A phenol- 
ctnt ini/ 1 * test 8 bowcd excretions of 6, 12 and 33 
1 2 hours, respectively. 

V e , nt wa * next seen on June 28, 1940, complaining 
; Bn it 013 °f vision in the preceding 6 months. She 
•thiWru t0 . rca{ f* The pupils were t<?o small to permit 
»i» v .( c t 0 £!« lamination. The urine showed a specific 
tiiLa fi ♦ ^ mg. of albumin. Tiie sediment 

b ij ®y a « n e casts»or finely granular casts per 
I dumped n ° ™ 00< * an£ * m any white cells, both single 

»«e XV”' mit !ccn in March, 1941, when following 
jjitei, ® 1 ,^' ce k* previously she was found by her phy- 
1 rotifer* C a ’^ Uminu ria. She began vomiting occasionally 
*4 sfvfrJ 0016 , 8Wcllin S °f the feet. Oliguria had been 
i,.t .* weeks before admission. 'At admission on 


if ; jj 1 ? c cks 

irtd ,, c h }°? d pressure was 172/92. The heart was 
:ritr e c '* , antc rior axillary line, the rhythm was 
' ' ’■ a *v»*~ - — mur wag |, ear d. There was no 
’ « “ was edema of the sacrum and of 

■ ■ was present. The urine showed 

■ , ‘ ■! . and a normal reaction, with a 

. ■ . . . i * "ment showed no casts, rare red 

‘trill *. ,,u, te cells per high-power field. Later many 
1 lOO ec T^^'.The nonprotein nitrogen was 125 mg. 
“btriverm, P at,en t was given 5 per cent glucose solu- 
Iob? 0n * ev eral occasions. The urinary volume 
«ar Pcrirv* ■ 'l evtr > and the largest volume during a 
^ of i(y» m 2 weeks’ time was 300 cc., with a daily 
fttjm v>f CC ‘ , be nonprotein nitrogen gradually tn- 
!, rit*l n v to 180 mg. over a period of 10 days m the 
*VV»Me un i , ?< remained fairly comfortable and 

,Hiri of k-Tu e ! ast S days of her illness. For the last 
“JtHjnj] cb. , P ,ta ^ course she was completely anuric. 
in’tfcj albi ln ^i Ca J data showed the serum protein to be 5.Z 
Um,rt 'globulin ratio 0.68, and the blood chloride 

““P'f >Wed chronic 


glomerular nephritis. 


This case illustrates the relatively slow onset of 
symptoms from urinary suppression in patients with 
chronic nephritis. Although for a period of two 
weeks this patient had increasing suppression of 
urine, she did not feel sick enough to visit the 
hospital until this period of time had passed. This 
case is in contradistinction to the obstruction 
anurias, in which the course is stormy practically 
from the outset. The duration of life after the onset 
of anuria in cases of nephritis is usually less than 
a week. This is shorter than the duration of life 
after obstruction occurs, which is apparently due 
to the changes that have already taken place before 
stoppage of urine occurs. Kutzmann 15 stresses the 
relative comfort of patients with primary renal 
disease. 

Case 6. Anuria associated with obstructive jaundice. A 
67-year-old woman first noted gas on the stomach in the 
evening, relieved by eructation, several months prior to 
admission. Shortly thereafter she developed cramps in the 
right upper quadrant of the abdomen lasting for 12 hours 
and followed the next day by chills, a temperature of 103 F. 
and clay-colored bowel movements. She entered the hos- 
pital with jaundice. The extent of jaundice was not re- 
ported, but she was known to have had clay-colored stools. 
Oral gall-bladder dye showed a nonfunctiomng gall bladder. 
Within the course of 24 hours after admission suppression of 
urine gradually developed and the nonprotein nitrogen was 
found to bn 82.5 rag. per 100 cc. The urine was positive for 
bile, with a slight trace of albumin. I he sediment was 

ne ^i'he patient was given intravenous normal saline solution 
and glucose solution intravenously. There were .4 hours 
during which no urine was passed. The jaundice began to 
improve spontaneously, and associated with this urine was 
passed and there was a gradual decrease in the nitrogen 

r 'Four°days after treatment was started the nonprotein nitro- 
gen had dropped to 60 mg. and 3 weeks later It was 17 mg. 

8 The patient was first seen by us 3 months following this 
eoisode P with a complaint not directly related to the above. 
In the course of therapy, however, an intravenous pyelogram 
.. done Th s showed poor renal function on each side. 
The output of dye was not sufficient for adequate ^ c l lne .ij l0n 
of structures. There was no eak fication. A phenolsulfone- 
phthalein test showed excretions of 21, 8 and 10 per cent in 

k itvof l 2 020 U withTs C hgh e t , ;'ra«of albumin' Ld £ bile, 
gravity of l.U-U, witn k white cells per high-power 

J$d “utno n red cell, or easts. The nonprotein nitrogen was 
37 mg. pe? 100 ce. An electrocardiogram was normal. 

This case illustrates the urinary suppression not 
uncommonly seen in patients who develop jaundice 
in the presence of pre-existing renal damage. 
Thompson, Frazier and Ravdin- behave that m 
obstructive jaundice associated with evidence of 
poor renal unction there usually exists a renal 
fesion that is complicated by cholem.c nephrosis. 
They demonstrated a high incidence of glomerular 
Zrions at autopsy, and these changes predominated 
“ elderly patients. The main lesion associated 
vith the hepatic disorders was dilatation and com- 
1 n f P the lining epithelium, with various 
pression o These authors emphasize the 

secondary changes^ These^u^ ^ 

necessity o c latter may be the determining 

such cases, since the latter ma^ ^ ^ 

with other diseases of 

the abdominal viscera. 
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The best treatment is prevention by adequate 
administration of fluids and early relief of jaundice. 
Essentially the treatment after oliguria has de- 
veloped consists in the intravenous administration 
of glucose, at least 1500 cc. of 5 per cent solution 
daily, in an attempt to initiate diuresis. The blood 
sodium chloride level should be followed and kept 
within the normal limits of 450 to 500 mg. per 100 cc. 

Summary 

The etiology, diagnosis and treatment of anuria 
are outlined. 

The importance of frequent complete blood 
chemical determinations and the proper adminis- 
tration of fluids, as to both type and quantity, are 
emphasized. Excessive fluid by vein in anuria may 
be harmful, and when fluid is given the quality and 
quantity should be given consideration. 

Six cases are discussed in detail. These illustrate 
various points in the management of anuria. It 
seems obvious that in most cases early treatment, 
in the absence of severe chronic renal disease,' 
should result in recovery. 
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DR. SAUL TCHERNICHOVSKY, 1875-1943 
A Hebrew Medical Poet Laureate 
Harry A. Savitz, M.D.* 

BOSTON 


A poet alone has the qualifications to represent 
worthily that which is great and heroic in a people. 

— Maurice Maeterlinck. 

D R. SAUL TCHERNICHOVSKY was a doctor 
of medicine by profession and practiced with 
distinction all through his life, but his fame rests 
on the fact that he was the uncrowned king of 
modern Hebrew poetry. For nearly half a century, 
Bialik and Tchernichovsky were the renowned 
Hebrew poets. During the last decade, the laurels 
of the so-called “Hebrew poet laureate” were worn 
by Dr. Tchernichovsky. 

The Hebrew poet laureate holds no official posi- 
tion, nor does he receive even the minimal salary 
of the British poet laureate, that of a barrel of wine 
and £120 a year. But his dignity and honor are 
none the less, and perhaps even more. The Hebrew 
poet laureate is neither appointed nor elected. But 
instinctively there is a feeling among his fellowmen 
that he is “the” poet. Somehow they sense that he 
is. their spokesman; his views express their remote 
hopes, as well as their present sorrows. It appears 
as though his pen were dipped in their blood and 
that he more than any other reveals to the world 
their innermost woes and pangs, as well as their 

♦Instructor in medicine, Tufts College Medical School, and junior 
visiting physician, Beth Israel Hospital. 


aspirations and hopes. His poetry may symbolize 
the very period they are living in, and speaks the 
language that is so typically their own. On reading 
this poetry one experiences the feeling that it is 
what he himself would h?ve said had he the ability 
to so express it. ‘Such a poet was Bialik. He sym- 
bolized the Hebrew Renaissance with all its com- 
plexities. On the other hand, a poet may in a sense 
be the reincarnation of a period in the past history 
of a people and so remind them of their forgotten 
historical task. He may speak a language to whic 
they are not accustomed, yet the people feel m 
these poetic creations the echoes and reverberations 
of their poets and prophets. Such a poet was Dr. 
Tchernichovsky. So when the great poet laureate 
of the Jewish people, Chaim Nachman Bialik, die 
in 1934, the laurel, so to speak, was placed on t e 
head of Dr. Tchernichovsky, and he held it ^ 
dignity until his death on October 14, 1943. oi '-a 
in his poetry his people finally found the re viva o , 
their national instincts and historic trends. A. 
portrayed to the world their heroic past. They ® v 
about him what Maurice Maeterlinck said o 
great Belgian poet, Emile Verhaeren, “A poet a 
has the qualifications to represent worthily 1 a . - 
which is great and heroic in a people.’ , : >i 
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. But he was more than a poet whose works were 
read for mere entertainment. He was his people’s 
physician, so to speak. He tried to give them a new 
outlook on life and to stimulate and develop their 
springs of emotion,' rather than their intellectual 
resources. He tried to focus their attention to the 


Let us unfold the story of this doctor and poet. 
Tchernichovsky was born on August 20, 1875, in 
Russia, in the village of Michailovka on the Ukrain- 
ian border. This is a country that is well known 
for the severity of its winters and its burning sum- 
mers — a vast country in which there is nothing 



Saul TcnnRNiamV^v 
1875-1913 


tud" 1 °f anc * t0 attune their cars t0 l * 1C , mU ^ 

• c 0 harmonious vibrations in nature. ^1 urn- 
ro ° l ] le Ca rly history of his nation, he tried to 
" Weir ancient instincts for life. He tapped nil 
“ s and channels of many peoples and tongues, 
'KtT beaut y and lif« were fount ?' So llc - rc V 
a * ln Hebrew, the classics of various 
‘vV ^versed the process, for he 1. 

!s s hill and ability, a poet for all human* l 


mild or temperate, n land where the cold blasts from 
the Arctic Ocean sweep down over great stretches 
of land uninterrupted until stopped by some moun- 
tain chain. These scenic and atmospheric con- 
ditions made an Indelible impression on the young 
poet’ii mind ami mood. They became his»£' . uc 
nmrtfmnlrmrt (or the rest of bis life. As! 
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He continues to describe how he spun his dreams 
in the image and model of his native land. For 
there he met the eternal wanderer — you will never 
guess his name — why, the Wind! He often carried 
dark leaden clouds and at times just played wildly 
in God’s open spaces — a frolic in treasures of ice 
and snow. There he heard the shrieks of the wild 
eagle. 

Such was also his fate, the poet concludes. Like 
the eagle’s call, he was often misunderstood, and 
like the Wind, he wandered from place to place. 

Tchernichovsky’s personality and works also re- 
veal dominant hereditary traits. He came of a stock 
of rugged people, physically strong and intellectually 
curious. His ancestors participated in Russia’s 
wars and survived various persecutions. His great- 
grandfather lived long enough to celebrate a second 
confirmation (Bar Mitzvah), for he lived one hun- 
dred and thirteen years. His mother’s father, Saul 
Karp, after whom he was named, was a cultured 
and widely traveled man. He mastered the French, 
Italian and Russian languages. He translated 
Ukrainian folk songs into Hebrew and then sang 
them in their original melodies. Several members 
of his family participated in the Caucasian wars. 
His father was a righteous and observant Jew. His 
mother was a cultured and sensitive lady. Her 
sister was one of the first women to matriculate 
in a Russian university. As a student, she was at- 
tracted to the revolutionary movement and was 
exiled to Siberia. It was this aunt who started to 
teach Russian to young Saul when he was but five 
years old. Two years later, his father began to 
teach him Hebrew through the medium of Russian. 
It is told that in order to commit the Hebrew al- 
phabet to memory, young Saul made models of the 
Hebrew letters with dough and baked them. These 
alphabet cookies were the joy of the young lad. 
This is extremely symbolic, for during the rest of 
his life he succeeded in modeling many a literary 
dessert out of the alphabets and legends of various 
nations. He was then prepared for the source book 
of Hebrew literature, — the Bible, — which he 
mastered in its original tongue, and this became 
part of his being. He was also introduced to the 
modern Hebrew writers and poets, such as Mapu, 
Lebenson, Dolitsky and Manne. At the age of 
twelve, he wrote his first poem, “Uriah, the Hittite,” 
which he illustrated artistically himself. But noth- 
ing was preserved of his juvenilia. He was a pro- 
fuse reader and he continued to study Russian 
literature in its original and translated works. 

In 1890, Tchernichovsky went to Odessa and en- 
tered the Commercial High School. There he came 
in contact with a group of men of great vitality — 
men whose culture was universal. They were 
dreamers, men of vision, who tried to forge a new 
dawn and a new freedom. They were the early 
“Lovers of Zion.” This circle of friends made a 
lasting impression on the youthful student. It was 


while he was in Odessa that his first Hebrew poem 
“Bahalomi” (“In My Dream”), came off the press!* 
It appeared in a Hebrew journal, Ha-Pisgahj 
published in Baltimore, Maryland, in 1893. 

In 1896, Tchernichovsky was graduated with dis- 
tinction from that school. During these years he 
'acquired a working knowledge of the English, 
German and French' languages. He had a rare gift 
for languages. Not only was he able, in a short 
time, to read and study their literatures in the 
original, but he was able to utilize these languages 
in his poetic creations. Thus in 1897 he began his 
translation of Hiawatha by Longfellow, which. he 
rendered in lasting biblical verse. 

To be fully prepared for his career of a physician, 
he had to study Greek and Latin. Here again, he 
was riding Pegasus on his way to medical school. 
For in 1896 he started to translate the poems of 
Anacreon from Greek into Hebrew. 

In 1898, Tchernichovsky’s first collection of 
poems was published in Warsaw, pt was called 
Hezionoth Umanginoth { Visions and Melodies). 
At first, most of the critics were harsh and severe. 
They were dazzled by this poetry’s newness. Here 
was an outburst of feeling, an explosion of strength. 
Here were new visions, new melodies. Words were 
used in new combinations and new arrangements. 
Here was no stream of old quotations, but words 
to portray certain moods. The critics did not at 
first grasp the meaning. ’Were not our own critics 
dazzled tvhen Walt Whitman first appeared on the 
American scene? Here, too, was a prophet and 
poet who exulted in the new strength and life of 
America. These fountains of poetry do not neces- 
sarily follow the old patterns. So it is strange at 
first. Yet one writer immediately saw this poetry s 
merit. Reuben Brainin (1862-1939) was the lead- 
ing Hebrew critic, essayist and biographer, . as we 
as a writer of-beautiful lucid Hebrew. In his intro- 
duction to Tchernichovsky’s first edition, he ex- 
claims: “Here is indeed a poet who is treading a 
new path. His muse does not appear in borrowe 
clothes — to be sure, its wings are young and ten er. 
but there are no foreign feathers on them. 

In 1899, Tchernichovsky matriculated in t ( 
Medical Department of the University of Ha e 
berg, and spent four years there until 1903. 
broaden his general knowledge, he also stu ie 
philosophy for the first two years under Pro essoi 
Kuno Fischer. He also studied the history 0 rc 
ligions. Meanwhile he acquired the knowledge o 
another language — Italian. Although steepcc 
medical studies, he never forgot his first love 
poetry. This is also true of his entire mc ' C ^ f 
career, which he never abandoned. He may ' 
courted Erato (goddess of lyric and love poetry. / 
a while and then started to flirt with Calliope! u 1 _ 
he never abandoned Minerva. There was ” 
jealousy among the goddesses. On the contr > 
as we shall see, his medical study influence 
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poetry, while his poetic sensitivity was revealed in 
his medical practice. So as a student in Heidel- 
berg he published some of Ins finest poems, among 
them “Before the Statue of Apollo,” “Baruch of 
Mayence” and “At the Sea.” 

The next four years, from 1903 on, we find 
Tdiernlchovsky in Lausanne, Switzerland, where 


served as assistant in the Royal Institute of Medi- 
cine. 

During World War I, Tchernichovsky enlisted in 
the Russian army, serving with distinction from 
1915 to 1918. Here the poet of love, life and sun- 
shine became the beloved physician of the ill, 
wounded and maimed. He saw service in a mill- 
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1'tion ^'9’ degree in 1907. On the coin- 

ati, t° m edical studies, he returned to his 

o 19im < '> ’ " ussla - For the next three years (1907 
the loc'l 5erve d as a physician for the Zemstvo 
Wkov 1 Ti? Wn Eovernment ) in the province of 
ltJ Mnu - \' G be Practiced among the Russian 
Stcat success. In 1907, he was ar- 
>ut v>as | cntopol, charged with a political offense, 
released after six weeks of im- 
:c *i'e in ' ,r Ur ‘ n S the next four years he was 
aedical work in St. Petersburg, where he 


tary hospital and received a medal on discharge 
well as other testimonials, including a lebr 
Bible. Many letters of appreciation by soldiers of 

the White and Red armies were published > n th ^ 
newspapers. After the war he returned to I ur 
grad.Vhere he served in another military bosP’tal 
as assistant director of the Department rf Sani- 
tation and Statistics for the Red Cross. Vi hen the 
Bolsheviks came into power he was sent on a sp c 
mission to the Crimea. Up to 1922 , he - 

OfleSsa as a physician in various military hos. 
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That year he went to Berlin, where he lived for 
several years. 

During all these years that Tchernichovsky prac- 
ticed medicine, he suffered hardships, but his crea- 
tive activity never ceased. At this time he was en- 
gaged in the translation of the Iliad and Odyssey, 
as well as in writing many original poems. But not 
only was he browsing in the world classics: he 
traveled and visited the lands of many people. 
In 1925, he visited Palestine and participated in the 
opening of the Hebrew University on Mount 
Scopus, where he worked for a short time in the 
Kupath Holim Hospital, then returning to Berlin. 
In 1928, he came to the United States. Here he re- 
ceived the honorary degree of Doctor of Hebrew 
Literature from the Jewish Institute of Religion. 
In November, 1928, he went to Cambridge, the home 
of Longfellow whose poems he translated. While 
here, he visited the Hebrew Teachers College, where 
American Jewish youths, students at American 
universities, studied his Hebrew poems. Every- 
where in the New World he was greeted as the poet 
symbolizing the New Palestine and the renaissance 
of the Hebrew language. 

In 1931, Tchernichovsky returned to Palestine, 
where he became the physician in charge of schools 
in Tel Aviv. He was also made an honorary citizen 
of the city. In 1932, forty years after the publica-' 
tion of his first poem, a special Jubilee Committee 
published his works in ten volumes, which included 
most of his original efforts, as well as his trans- 
lations of some of the world’s classics. What a 
luxuriant harvest these ten volumes represent! 
What a contribution to world literature! Here one 
finds poetry in practically all its forms — idylls, 
epics, sonnets, lyrics and dramas, and prose as well. 
Poetic creations of various peoples and tongues — 
ancient and modern — attracted his sensitive soul 
and he rendered them into Hebrew. Songs of an- 
cient Egypt, Babylon and Greece, as well as the 
works of Shakespeare, Longfellow, Moliere, Goethe, 
Heine, Pushkin and Alfred de Musset, were among 
his translations. Heroes of these nations were as 
stimulating to him as some of the Biblical heroes 
of his own people. 

In 1935, as a result of his translations of the 
Finnish epic Kalevola, Tchernichovsky was invited 
to Helsinki, where he received the award of the 
Finnish White Rose. Honors were also bestowed 
on him by the Academy of Athens for his trans- 
lations of Homer and Plato. - 

During his stay in Tel Aviv, Tchernichovsky 
reached the zenith of his productivity. In addition 
to the continuous flow of his poetical creations, he 
completed from 1931 to 1933 a Hebrew medical 
' dictionary begun by Dr. Mazia. It is a book of 
nearly one thousand pages. For each term is given 
its Latin, English and Hebrew equivalents. Here 
again, the poet, physician, philologist and scien- 
tist found an outlet. Some of the medical terms 


have a poetical tinge to them. Where he could not 
find an old term hidden somewhere in the ancient 
literature, he coined a new one. Hebrew, by the 
touch of this doctor-poet’s hand, became reju- 
venated, young, vivacious, expressing every mood, 
ever y flower and every precious stone, as well as 
many new inventions. In reading his poetry, one 
feels the vitality, frivolity and energy of a living 
tongue and at the same time the wisdom and judg- 
ment of old age, vast experience and ripened 
maturity. 

In many of his poems, Tchernichovsky endeavored 
to revitalize his people and to arouse in them a will 
for the joy of life. Fie wanted his readers to re- 
spond to the symphonic harmonies of nature and to 
enjoy its sunshine. 

For his stare is Life, and Life and Love arc One, 

And death’s domain is where there is no sun. 


Bialik glorified the Ilamalhviid — the diligent stu- 
dent, the guardian of the holy fire, the intellect. 
Tchernichovsky, on the other hand, stressed the 
emotional side, bearing out his philosophy, or rather 
poetical vision of life, according to which the feelings 
and emotions are superior to the intellect. A sense 
of beauty is superior to the accumulation of factSj 
no matter how essential. As he says: 


In all the world, three precious crowns there be, 

Each crown with its own light for men to see, 

Of strength, of Torah, and of beauty arc the three. 
Our praise to strength! 

To Torah’s crown, no less, 

Of beauty’s worth, who shall attempt to guess f * 

In another poem, “ Sholosh Amitolh” (‘Three 
Truths”), he says: 

There are three truths in the world — - each truth and 
its particular glory. The truth of the individual — the 
truth of strength; the truth of the Torah — the truth o 
the many — the truth of beauty, the universal truth. 
Truth of beauty is noble and superior to all. 


There is a great deal of truth and realism in these 
verses. Here is a poetic differential diagnosis of a 
keen and observant physician. Does not the won 
witness at the present time the curse of intellect 
without the slightest sense of beauty? Were not 
evil forces unleashed on the world by a nation that 
was technically developed and scientifically in " 
formed? Are not the foundations of civilization 
crumbling because a sense of beauty has given way 
to technical success? _ , 

So the doctor turned to beauty wherever it cou ^ 
be found. This prompted him to say enthusiastic 3 ) 
to the statue of Apollo, the symbol of youth, I°' c 
and life: 


To thee I come, O long-abandoned God 
Of early moons and unremembered days, 

To thee whose reign was in a greener world 
Among a race of men divine with youth, 

Strong generations of the sons of earth. 

For this type of poetical utterance, Tchernichovsky 
was erroneously labeled as the Greek in Hem 


♦Translated b> Dr. M \Vaxman. 
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Bttrature. As a matter of fact, it is the Jew in him 
tht speaks in this way — a Jew conscious of his 
long literary' heritage. Was not the poet of the Song 
of Songs crying for love and life when he said: 

Let him kiss me with the kisses of his mouth — 

For thy love is better than wine. 

In truth, Tchernichovsky is a firm believer in the 
God of the Bible, for he ends this poem by saying: 

I kneel to life, to beauty and to strength, 

1 kneel to all the passionate desires 

Which they, the dead-in-life, the bloodless ones, 

The sick, have stifled in the living God, 

The God of wonders of the wilderness, 

The God of gods, who took Canaan with storm 
Before they bound Him in phylacteries. 

i Tchernichovsky’s rare personality and poetry, 

:e vital elements harmoniously fused and mu- 
lly influenced each other. He symbolizes by his 
gion the Jew of the Biblical period, by his nature 
ifted and sensitive modern poet and by his train- 
a keen and observant physician. He is neither 
llemstic in his poetry nor pantheistic in his faith, 
was sensitive to beauty everywhere. He would 
a Greek theme as a frame to reveal more sharply 
ideas of his people. This is clearly revealed in 
poem "Ha-Pesel” (“The Statue”), dedicated to 
. students of the Hebrew Gymnasium in Lith- 
n ' a * He colorfully and artistically describes the 
and ceremony in a Greek temple at the un- 
ilingof a new statue of the God Zeus. The cur- 
m mes and the entire congregation kneels in 
awe. Only one person remains standing 
e sculptor of this marvelous statue. For at the 
of the unveiling there appears before him 
[t * ace °f the Lord — that is even more sublime, 
l0re beautiful and more divine. Does not this 
reveal the great Jew as well as the great poet? 

' en 11 comes to the suffering of his people, the 
°f t0r » as w 'eIJ as the poet and prophet, comes to 
I J c hemichovsky neither weeps nor mourns. 

1 ere is nothing pusillanimous about his poetry. 
» a great physician who loses his favorite 
- an ^ deeply feels the pain and sympathizes 
® Fanaily, but calmly analyzes the case and 
kill °‘ii next Parent. Having isolated the cause 
c /*‘ ness , Tchernichovsky is encouraged to con- 
, e tHjdady and wipe it off the earth. Here is 
e A^ e rs from his predecessor, the immortal 
Hie massacre in Russia in 1909, 
(“In a P° em called UarHaregah ” 

a nMn r Cit y °f Slaughter”). Here he appears as 
Z with a mo 


hii&u. 


i&n J ij C,nian > "'ith a modern scroll of lamen- 
r> an . Proclaims to the world the cruelty of 
tta r .. ta . an * His descriptions are soul piercing and 
i eyi the ribers of the heart. This poetry con- 
fat ^ and sorro ' v that only the poet of & 
could describe. It is written in 
^HibHeal style, slow moving and weighty 


vibrations rise to pierce the skies and to shake the 
earth at the same time. Bialik is at times de- 
spondent. 

Tchernichovsky, the physician, is more comfort- 
ing. He speaks in the style of Isaiah. He, too, feels 
the sorrow, the pangs of injustice, but the doctor 
is calm and not despondent. In 1920, during the 
slaughter of his innocent brethren in the Ukraine, 
he wrote a poem called “ Zoth Thti Nikmatheinu 
(“This Will Be Our Revenge”). “No one listens 
to the pangs of the widow, no one comforts the in- 
fant, but there is revenge in the world.” ^ This 
revenge is not to come by retaliation — lie is too 
sensitive for that There shall be no retaliation 
until the image of God is erased from us, as well as 
the lines of ancient nobility that arc on us. It shall 
not come as long as we bear the yoke of the Ten 
Commandments. But remember — these acts of 
murder will poison the very soul and the very fibers 
of the tormentors It will breed more cruelty, more 
immorality and more demoralization- It will pene- 
trate into the heart of the children and then ch\l- 
dren’s children for generations to come. For the cry 
of blood must be stilled. Here the doctor looks on 
evil and cruelty as on deadly poisonous bacteria 
that produce a bacteriophage that eventually 
destroys the bacteria that produced it. How pro- 
phetic is the doctor’s prognosis'. Nations that per- 
mitted evil forces to victimize innocent peoples arc 
now reaping the fruit of the harvest Here is poetry 
to be taught to the world, to be included u ith other 
rules of medical hygiene for the soul. 

Such is briefly the life and work of the d “ tor ^"^ 
poet, Tchernichovsky. But to appreciate h.m fu’ y 
one must read his poems m th«r entirety and in 
the original. He belongs to the golden chain of 
Hebrew poets and physicians. Dr. Tchernichovsky 
,,., s no t a rare phenomenon in the long history 
his people. There is a golden tradition of nearly 
ten centuries of medical Hebrew poets. Each one, 
nr less reflected the period of world historj 

r* 5 ftiS? 
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literati of the age. He was a friend of Dante and 
wrote a fine elegy in Italian after the latter’s death. 
In the eighteenth century flourished the poet 
Ephraim Luzzatto (1729-1792). He died in London. 
In the nineteenth century there was Judah Lob 
Katzenelson (born in Tchernigow in 1847; died in 
Petrograd in 1917). He was a physician and 
scholar who wrote poems and sonnets, in both 
Russian and Hebrew, as well as a Hebrew work 
on talmudic medicine. Finally comes the minor 
Hebrew poet and physician, Isaac Kaminer (1836- 
1901). 

'J' 

Such is the golden tradition of Hebrew medical 
poets, among whom Dr. Tchernichovsky was the 
ultramodern. His muse raised him to new heights 
in poetry. 

Tchernichovsky died of leukemia in the Hadassah 
Hospital in Tel Aviv on October 14, 1943, the first 
day of Succoth, the holiday of the harvest. His cas- 
ket was draped in the talith (the prayer shawl) and 
the Jewish flag. The pallbearers were professors of 
the Hebrew University and members of the Jewish 
Agency, The funeral procession was followed by 
the children of the schools and by soldiers of the 
Allied forces stationed in Palestine. The poet was 
buried near his friend, Bialik. 

Tchernichovsky is the most modern Hebrew 
poet who draws his inspirations from the far past — 


his roots penetrate deep into the springs that nour- 
ished and nurtured the Bible. Like the prophets 
of old, he also had visions about the future. When 
his works are rendered by poets into other living 
tongues, as 'he rendered the world classics into 
Hebrew, humanity at large will enjoy its beauty 
and sunshine, as it does the other sacred writings 
of his prophets and poets. For Dr. Saul Tchernichov- 
sky had great hopes in the eternal and final vic- 
tory of man. Mankind may be humiliated at times. 
“Mobocracy” may unbridle the passions of a popu- 
lace, and leave the light of civilization a tiny flicker. 
Yet eventually, our poet believed, the spirit of man 
will win out. 

Laugh, 0 laugh at all my visions, 

For I’m dreaming audibly; 

Laugh, for I believe in man still, 

For I still believe in thee. . . . 

Man shall rise to heights of glory, 

Vanity’s fetters from him shed, 

Till the worker starves no longer, 

Spirit freed and hunger fed. . . . 

I believe, too, in the future, 

Tho’ the day’s not close at hand; 

It will come — then peace and blessing 
Will be borne from land to land. . . . 

A poet then shall sing a new song. 

To beauty exalted then awake; 

From my grave, for him, the young one, 

They’ll pluck flowers, wreaths to make. 

483 Beacon Street 
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NEW BIOLOGIC CONCEPTS DERIYED FROM RESEARCH ON SULFONAMIDE DRUGS* * 
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NEW YORK 


C HEMOTHERAPY has a long history, progress- 
ing from the older treatment of syphilis by 
mercurial inunctions to the successful use of such 
agents as arsenicals, bismuth and quinine against 
syphilis, malaria and other parasitic diseases. No 
chemotherapeutic agent, however, has affected so 
many lives so soon after its discovery as have sulfan- 
ilamide and the lelated sulfonamide compounds, 
which have opened the era of chemotherapy of bac- 
terial diseases. Investigations involving these drugs 
have not been limited to practical therapeutic 
problems; they have led to a number of fundamental 
advances in pharmacology and have had ramifica- 
tions in related scientific fields. The value and the 

♦From the Neurological Institute and the DepartmcntTof Neurologv, 
College of Phjsioans and Surgeons, Columbia Umvcrsttj , New YorL City, 
and the Venereal Disease Research Laboratory, United States Marine 
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tPacscd assistant surgeon (R), United States Public Health Service. 

V 


♦ 1 

irritations of these drugs in overcoming a variet' _ 
f infectious diseases are widely recognized; t T 
aper will lather be devoted to a review of *■ e |l 
roader biologic implications of the knowle g e 
ained in the ten years in which these compoun s ^ 
ave been used. . \ 

Several attributes of sulfonamide drugs have con - 
ributed to the rapid accumulation of knowle- ge 0 , 
heir pharmacology. These are chemical^ simp > Ci ) 
nd ease of synthesis, which have permitted rafn v 
evelopment of inexpensive manufacture and wt 
rread use; the possibility of synthesis of a FI ' 
ariety of derivatives of the original sulfantlamt 
ffectiveness against susceptible organisms wi. ^ 
re aid of the body’s natural defenses, permittin^ 
l vitro study; dissociation as acids; and the P°® e ' 
on of a readily diazotized amino group, w v 
ermits accurate and simple colorimetric deternim ^ 
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don of concentrations of the drugs at therapeutic 
levels. 

Distribution of the Drugs in the Body 

The absorption, distribution and excretion of 
these drugs have been studied extensively, since 
their concentrations are so readily measured. The 
bacteriostatic action of a given drug is proportional 
to its concentration in the body rather than to its 
dosage. It is therefore desirable so to adjust the 
dosage as to maintain an optimal concentration 
m the blood, which strikes the proper balance be- 
tween effectiveness and toxicity. Blood concentra- 
tions of 5‘ to 15 mg. per 100 cc., which are usually 
sought for the various drugs, are in general main- 
tained by a daily dosage in adults of 4 to 6 gm. There 
is, however, significant individual variation in the 
rates of excretion and of acetylation (which ren- 
ders the drugs nonbactcriostatic). Patients with 
decreased renal function excrete these drugs more 
slowly, so that dosage must be watched even more 
carefully to avoid excessively high concentrations 
in the body. Smaller, less toxic doses have been 
recommended for prophylaxis against the recurrence 
of rheumatic fever 1 * 2 and for the treatment of super- 
ficial infections of the urinary tract.’ 1 4 

The frequent measurement of blood sulfonamide 
concentration has shown that therapeutic levels are 
obtained quickly only with a large initial dose fol- 
lowed by small maintenance doses. Because of the 
ttme kg °f several hours before an orally adminis- 
tered sulfonamide is absorbed sufficiently to afford 
^therapeutic blood level, it is advisable in patients 
fulminating infections, such as lobar pneumonia 
an meningitis, to administer the initial dose intra- 
'^floudy in the form of the sodium salt. This sys- 
triable dosage might well be of value with 
* er drug$ ? since the lack of chemical methods of 
®^ w \sting concentrations of most drugs has caused 
j Brians to think traditionally in terms of fixed 
^ sa ge rather than according to the more significant 
^-concentration in the body. There are 
dti/ ' anat ' 0Ils individual tolerance to certain 
such as aspirin and colchicine; methods of 
s unng blood levels might contribute materially 
j-, rat [ 0na l employment of these substances.. This 
th ts °r , as recent ly been successfully applied to 
*rif *jykte treatment of rheumatic fever. 6 
S p* ? * v 5{ 8 °f sulfanilamide found in the cerebra- 
te ar e usually almost as high as those 

111 die blood, whereas the levels of sulfa- 
hw f are 0n ly approximately 25 per cent of the 
fluid f SVeS ’ ratios of blood to cerebrospinal 
^lfapyridine and sulfadiazine are inter- 
poot^-n this was explained by a supposed 

brain / u \ 1 hility of sulfathiazole through the blood- 
arne ^ leading to the conclusion that sulfa- 
ineQj */ a * though an excellent drug in the treat- 
tre atm ^^emic infections, is a poor choice in the, 
nt of meningitis. This explanation and * 


elusion was invalidated by the discovery that the 
sulfonamides are bound in varying degrees to plasma 
proteins, particularly to albumin. 6, 7 Only, 20 per 
cent of sulfanilamide but 75 per cent of sulfathiazole 
in plasma is bound. The type of binding noted for 
sulfonamides is a rapidly reversible equilibrium 
between protein, bound drug and unbound drug. 
Since only the unbound drug can permeate into 
the cerebrospinal fluid, it follows that there is no 
lack of diffusibility on the part of sulfathiazole. 
Further, since it is highly probable that only the 
unbound drug is bacteriostatic/' the 1.2 mg, per 
100 cc. of sulfathiazole in cerebrospinal fluid, which 
is essentially protein-free, would be expected to be 
as effective as the 5 mg. in the corresponding plasma, 
of which only 1.2 mg. is unbound. This theoretical 
analysis is supported by numerous clinical observa- 
tions of the efficacy of the highly bound sulfathiazole 
and sulfadiazine in the treatment of meningitis. 
There is now no justification in treating any case of 
meningitis with the relatively ineffective sulfan- 
ilamide. It may also be pointed out that binding 
to nondiffusible constituents is a mechanism that 
must be borne in mind in interpreting the dis- 
tribution of any drugs or other permeable substances 
between intracellular and extracellular fluids or 
between two extracellular fluids such as cerebro- 
spinal fluid and plasma. 


Mode or Action 

] t was early observed that the sulfonamides exert 
little bacteriostatic effect in the presence of pus, 
meat extract, yeast extract and other biologic mix- 
tures _ indeed, they are quite ineffective in the local 
or systemic treatment of walled-off purulent in- 
fections unless the pus can be drained. Woods 
tested the effect of various chemical reactions on 
the inhibiting power of yeast juice, and " ncIu f ! ./ 
that the inhibiting factor behaves exactly like 
p-anrinobenzoic acid. This pure compound was m turn 
found to be a powerful inhibitor, interfering with 
the action of sulfanilamide when present in only 
one five-thousandth of the concentration of the 
drug. A practical result of this discoveiy has been 
the addition of p-a.ninobenzoic acid to the medium 

used few cultures in cases receiving a sulfonam.de 

5 hi,., 

multiplication y,£ ce that f - aminobcnzoic 

concept depends on ectaenc r suifonam ; de . 

^ id VbVbact L S D Sent search has disclosed 
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merits, but not enough to compete with bacterio- 
static concentrations of sulfonamide drugs. 

It is assumed in analogy to the participation of 
such vitamins as thiamine and niacin in oxidation- 
reduction enzyme systems that p-aminobenzoic 
acid is a vital link in some enzymatic mechanism. 
The sulfonamides on this assumption compete by 
possessing a chemical configuration that permits 
them to occupy a position in the enzyme that is 
ordinarily held by p-aminobenzoic acid, but lack 
the complete configuration necessary for the func- 
tion of the latter. That p-aminobenzoic acid and 
the sulfonamides may be expected to be attracted* 
to a similar position on an enzyme molecule follows 
from the extremely similar configurations of their 
structural formulas. Although the nature of the 
enzyme concerned is as yet completely unknown, 
the concept that sulfonamides act by competitive 
inhibition of an enzyme reaction is widely accepted." 

The bacteriostatic action of sulfonamides does 
not necessarily occur immediately, for it has been 
shown with Escherichia coli that multiplication takes 
place for about six cell divisions before it ceases in 
the presence of adequate concentrations of sulfon- 
amides. 1 " 1 The implications of this fact for the mode 
of action of the drug are not clear; it may possibly 
be related to the available stores of p-aminobenzoic 
acid. From a practical point of view, this emphasizes 
the importance of early treatment and may be one 
reason why overwhelming cases of meningitis or 
pneumonia are fatal in spite of treatment by a sulfon- 
amide drug to which the organism is susceptible. 

Considerable understanding has been gained by 
studying the bacteriostatic efficacy of a series of 
compounds derived from sulfanilamide by sub- 
stitutions in the amide radical. Although the precise 
values reported for the drugs vary with the organ- 
ism, medium and particular end point chosen, in 
vitro studies indicate that, in contrast to the early 
impressions, there is no specificity of any particular 
drug for a given organism. 15 In the earlier studies 
on the physical chemistry of these drugs, 16 ’ 17 it 
appeared that the bacteriostatic power could be 
correlated with the extent to which the drug was 
ionized as an anion at the hydrogen-ion concen- 
tration of body fluids or ordinary culture media 
(pH 7.4). The degree of ionization is conveniently 
represented by the pK, which is the pH at which 
the drug is SO per cent ionized. Thus, at pH 7.4 
sulfathiazole (pK 7. 1 18 ) is largely ionized whereas 
sulfanilamide (pK 10) is ionized to the extent of 
only a fraction of 1 per cent and hence must be 
present in much greater concentration in order to be 
effective. This explains the excessive disproportion 
in the concentrations of sulfanilamide and p-amino- 

♦It Kat been noted^ that sulfanilamide inhibits the enzyme carbonic 
anhydra«e 12 » which is responsible for the rapid conversion of carbonic 
acid or bicarbonate to free carbon dioxide in the body. This property 
accounts for the moderately depressed plasma carbon dioxide combining 
power sometimes noted in patients receiving sulfanilamide, but since the 
property is not shared by the # *ther drugs in the series, it cannot be con- 
cerned in their bacteriostatic action. 


benzoic acid competing with each other, since t 
latter is essentially completely ionized at pH 7 
With recalculation in terms of concentration 
anions, p-aminobenzoic acid and various sulfc 
amides compete with each other in similar co 
centrations. 17 

Further work with new drugs showed this scher 
to be an oversimplification, for when drugs wc 
synthesized with pIC values even lower than th 
of sulfathiazole, and consequently were even me 
completely ionized at pH 7.4 than is sulfathiazo 
they were found to be less bacteriostatic. 18 This c 
be explained by assuming a dependence of bacteri 
static potency "on certain physicochemical functio 
(acidity of the anion 19 or negativity of the sulfo 
group 18 ) that vary with the pR, having a maximi 
value at about pK 6.8. These theories lead to t 
prediction that it will be impossible to synthesi 
a member of this series, working by the sai 
mechanism, that will be more bacteriostatic th 
are sulfathiazole, sulfadiazine, sulfamerazine a 
certain other sulfonamides now in widespre 
clinical use, which have pK’s at or close to t! 
maximum. Efforts to improve on the present co: 
pounds must, then, be aimed at a reduction 
toxicity, or at a change of structure so radical 
to introduce a new mode of action. 

The binding of sulfonamides to plasma proteii 
which was discussed in connection with the problt 
of distribution in the body, was found to parallel t 
in vitro bacteriostatic potency of a series of sulfc 
amide compounds, the drugs with the greatest bir 
ing tendency being in general the most bacter 
static. 20 This correlation suggests that the dri 
in their assumed action by competition with p-amu 
benzoic acid are bound to the hypothetical enzyi 
by the same forces that bind them to other proteii 
Sulfamerazine and sulfamethazine, which ha 
recently been found to be potent drugs, are a; 
highly bound. 21 

Resistant Strains of Organisms 

The bacteriostatic action of sulfonamides cans 
involve an enzyme system that is universally prese 
and susceptible in bacteria, since these drugs t 
effective against only a limited number of gra. 
positive and gram-negative organisms. Furt j 
more, certain patients have been found to be i 
fected by drug-resistant strains of a number 
ordinarily susceptible species of organism, where 
others have strains that become resistant duri 
the course of prolonged exposure to moderate cc 
centrations of the drugs in vitro or in vivo, 
study of metabolic differences between resistant a 
susceptible strains appears to be one of the me 
attractive methods of probing further into the mo 
of action of the drugs. Certain sulfonamic 
resistant strains of Staphylococcus aureus have e 
reported to synthesize p-aminobenzoic acid, w > 
can be detected in the filtrate from the organism' 
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bat since the method of detecting this acid was 
biologic rather than chemical, it is not certain that 
the drug-inhibiting substance elaborated by the 
organisms was actually p-aminobenzoic acid. 

In the study of earlier chemotherapeutic agents, 
it has been difficult to obtain direct evidence of the 
relation between resistance to treatment and varia- 
tions in the host and in the infectious agent. With 
Jjfhilis, indirect evidence indicates that in at least 
tome cases resistance to treatment depends on 
factors in the host rather than on variations in the 
strain of the organism. 51 The effectiveness in vitro 
of sulfonamides has made it possible in many cases 
of gonorrhea and other diseases to place the respon- 
sibility for failure of therapy directly on the organ- 
ism. With the gonococcus, a simple method has 
recently been developed for testing in vitro the 
rtsponse to sulfathiazole of each patient's strain of 
organism,* 5 This permits accurate prognosis of the 
results to be expected from sulfonamide thetapy 
and minimizes the time tvasted befote recognizing 
tie desirability of other forms of therapy — for 
ttample, fever and penicillin — in sulfonamide- 
resistant cases. As the variety of available chcmo- 
therapeutic agents grows larger this principle will 
undoubtedly find ever-increasing application, espe- 
aally with serious diseases where the saving of life 
way depend on early use of an effective drug. 

Toxicitv 

E'en the best drugs now available give rise to 
•one reactions, reported in as high as 10 to 15 per 
tub of some series, which are occasionally fatal. 
V proportion of the toxic reactions of these 
(except for the relatively soluble sulfanilamide) 
*, I£ j to the unusually large doses necessary and 
4 solubility of their acetyl derivatives. These 
prcprnies, together with the high renal clearance 
“esc compounds,*'- 57 frequently lead to con- 
'■'tranons ia the urine in excess of their solubility, 

’ resultant crystallization in the urine. Suffi- 
ce cl F sl alfization occurs in the tubules or 
,,i '7 s -' ref, a( damage results, but it is not clear 
i:7 sr 3 7 1* 16 toxic effects of sulfonamides on the 
17555 from such precipitation. With dregs 
.i”" 1 ,!" e degree of ionization varies significantly 
lull rf ■ Ian *“ e ur *ne — for example, acetyl 

(rc .,7 1 '7 n5 the solubility can be markedly in- 
c [ t0J . 7 rendering the urine alkaline. This type 
( cacUon can therefore be circumvented with 
lusals ;' U>:s ky administration of alkali. 28, 59 Urea 
Prtcii,;, 0 J en 5 * wwn experimentally to inhibit renal 
The I' 01 * of . tlle drugs.” 

fir >x ] 7'> : ' r to xic reactions are much less well under- 
fill , " c °rrsist largely of primary toxic effects * 
U| co Jr • ’ nausea > vomiting, headache and rnen- 
** s Us.Uy U 77" ‘ ai, d a group of reactions that are 
FjV-'.j ■ ~~ hemolytic anemia, agrauulo- 

rasb. f^ aiJn<1 ’ c c and drug fever, with or without a 
"Scope 51 has recently stressed the similarity 


of the latter group to serum sickness, pointing out 
that although clinically these reactions of sulfon- 
amides and other chemical drags have many charac- 
teristics of sensitization phenomena, direct proof by 
demonstration of antibodies has not been obtained, 
and most workers have failed to demonstrate skin 
reactions to the drugs with any regularity. The 
unpredictability and peisistence of these hyper- 
sensitive reactions present a contraindication to 
the use of these drugs in treating relatively trivial 
infections or in prophylaxis, and therefore limit their 
utility. 

Metabolic Studies 

Although it has already been established that 
certain drugs act by inhibiting enzymatic activity, 52 
— for example, physostigmine inhibits choline ester- 
ase, — the present concept of the mode of action 
of sulfonamides by competitive inhibition of an 
enzyme provides a further thought-provoking link 
between drugs, vitamins and enzymes. It has al- 
ready led to two important developments outside 
the field of chemotherapy. In the first place, 
p-aminobenzo!c acid has been found to be an essen- 
tial dietary factor in rats and chicks , 51 ' u although 
evidence has been presented that this action may 
depend on stimulation of certain gastrointestinal 
micro-organisms to synthesize essential factors. 15 
In the second place, competitive inhibition has been 
shown between other vitamins and structurally 
similar compounds, which behave as antivitamins. 
Thus the pvridine derivative of thiamine interferes 
with the growth of bacteria that require thiamine.” 
Similarly, nicotinamide and the co-enzyme derived 
from it have been observed to antagonize the effect 
of various sulfonamides on the growth of Staph. 
aureus , 31, 58 whereas sulfapyridinc and sulfathiazole 
(but not certain other sulfonamides) inhibit the 
stimulation of the respiration of the dysentery 
bacillus by nicotinamide or the co-enzyme. the 
similarity of chemical configuration between nico- 
tinic acid and sulfapyridine may not be an im- 
portant factor in this antagonism, since the other 
sulfonamides that exhibit the reaction do not have 
the pyridine nucleus of these two compounds. 

The metabolic effects of the sulfonam.de drugs 
are not confined to bacteria. Evidence of the im- 
portance of antivitamins as well as vitamins in 
animal nutrition has been provided by the observa- 
tion that sulfapyridine inhibits the curative action 
of nicotinic acid in dogs suffering from a deficiency 

° f st”"ne”and sulfasuxidinc (succinyl sulfa- 
thiazole) are sulfonamide drugs with properties of 
solubility and' absorption that permit high in- 
testinal concentrations along with low concentra- 
tes hi the body fluids. These drugs have been used 
inthe* treatment of certain types of enteric infection 
and in preoperative prophylaxis of peritoneal _ in- 
fection following gastrointestinal surgery. 1 ^ _ 
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this practical utility, the drugs have provided an 
explanation for apparent differences in the vitamin 
requirements of various animal species. Whereas 
the concept of synthesis of vitamins by bacterial 
flora was first developed in relation to vitamin K, the 
suppression of such synthesis by these sulfonamide 
intestinal antiseptics has permitted the demon- 
stration that biotin 42 and folic acid 43 ’ 44 are essential 
for complete nutrition of the rat’s tissues as well as 
of bacterial and animal species in which they have 
earlier been proved to be essential. The elimination 
of intestinal bacterial synthesis may be expected 
to provide further solutions of problems in vitamin 
research. The production of leukopenia and anemia 
in rats by these drugs permits a new experimental 
approach to the problem of blood dyscrasias. 44 

An entirely new field of chemotherapy, not in- 
volving infections, has arisen from the observation 
that rats receiving huge doses of sulfonamides de- 
veloped an enlargement of the thyroid gland shown 
to be due to interference with the response of the 
gland to the thyrotropic hormone of the anterior 
pituitary glands. 45, 46 Further investigation of this 
phenomenon led to the development of other un- 
related compounds, thiourea and thiouracil, that 
have proved useful in the treatment of hyper- 
thyroidism, and that may in the future replace much 

of the surgical treatment of this disease. 47 

* * * 

Besides their great practical utility, the sulfon- 
amide drugs have provided valuable fundamental 
advances in pharmacology and related fields, which 
may serve as a pattern for the study of the reactions 
of other drugs with the host and with the infecting 
agent. Their distribution in the body is primarily 
dependent on their degree of binding to plasma 
albumin, which in turn parallels their bacteriostatic 
power in its dependence on certain physicochemical 
functions of the acid-base dissociation constants of 
various members of the series. The antagonism 
between sulfonamides and a closely related chemical, 
p-aminobenzoic acid, has led to a theory of the mode 
of action of these drugs by competitive inhibition 
of a postulated bacterial enzyme. Para-amino- 
benzoic acid has subsequently been recognized as a 
vitamin in the nutrition of certain vertebrates, 
whereas the concept of competitive inhibition has 
led to the discovery of other antivitamins. Intes- 
tinal antisepsis by sulfonamides has made possible 
the discovery of new food factors essential in mam- 
malian metabolism. Investigation of a toxic effect 
of massive sulfonamide therapy in animals has led 
to the development of other compounds that may 
significantly modify the treatment of hyper- 
thyroidism. 

The broad utility of sulfonamides has developed 
an unprecedented interest in the field of chemo- 
therapy. It may be partly by virtue of this stimula- 
tion that penicillin, which lay relatively unrecog- 
nized for ten years following its discovery by Fleming 


in 1929j has finally been found to surpass the sulfon- 
amides in therapeutic effectiveness and freedom 
from toxicity. The development of other chemo- 
therapeutic agents of microbial and synthetic origin 
offers future possibilities that may ultimately 
extend well beyond the range of infectious diseases. 
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CASE 30241 
Presentation or Case 

A fifty-seven-y e a r-o! d housewife entered the 
hospital because of pain in both sides of the 

abdomen. 

Tbe patient had been in apparent good health 
Mil two years before entry, when she experienced 
1 knifelike pain in both lower quadrants of the 
Women. The pain caused the patient to double 
and remained fairly severe for seven days. It was 
tnor£ barked on the left than on the right, was 
l r®*modically crampy and did not radiate. Within 
hours of the onset of illness, she developed nausea 
jjjwmhed greenish material, without any gross 
coffee-grounds or fecal material or recog- 
w * e food. The vomiting was followed by 
Wil£ ry diarrhea” in which no blood or mucus was 
^paient. She had no chills or fever. She was seen 
1 *r physician, who prescribed pills and bed rest. 
i^nT 0 ™ ^ ,sa PP 0 Rred in about two weeks, and 
ij e 1 ^ ne ” during the ensuing seventeen months. 

months before entry she had recurrence of 
pain in the lower abdomen. This time, however, 
was dull, not crampy, and of much less 
1 WftV? l CC0Ix ^ n S t0 0ne stoI 7* ^ ut otampy and 
j- ' £ oy another. It involved both lower quad- 
Was a little more pronounced on the 
t* °P l ^ e r *8ht, and radiated to the vagina 
ijj i ,°j. Banks. She vomited greenish material 
irj * diarrhea productive of bright red blood 
ixrj k CUS ‘ *^* s a PParently lasted for several 
tf 0n L ^ CSe attacks recurred op the average 
cont inuing one or two days but 
^ ,ht for if * n t ^ ie sto °fo- Between the attacks 
/J k. ca * an d had a poor appetite. During the 


last month before entry, the pain became almost 
constant and there were bouts of diarrhea, the last 
episode occurring two days before admission. She 
had lost 30 pounds in six months. There had been 
no disturbance of urination. 

She had had an appendectomy and a bilateral 
oophorectomy twenty-four years before admission. 

Physical examination showed a well-developed, 
obese woman in no discomfort. The heart and lungs 
were normal. There were a sense of resistance and 
an indefinite mass in the suprapubic region. Rectal 
and pelvic examinations were negative. 

The blood pressure was 130 systolic, 90 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a red-cell count 
of 2 8S0,00O, with 65 per cent hemoglobin. The 
white-cel! count was 6900, with 74 per cent neutro- 
phils. The urine was negative. One stool examina- 
tion was guaiac negative. The nonprotein nitro- 
gen was 25 mg. per 100 cc., and the protein 6.1 gm.; 
the blood chloride was 109 milliequiv. per liter. A 
blood Hinton test was negative. Proctoscopic ex- 
amination was unsatisfactory in that the procto- 
scope could not be passed into the s.gmo.d, but so 
far as could be seen the mucosa was norma!. A 
barium enema showed a pressure defect on the medial 
aspect of the cecum, which was thought to be due 
to an extrinsic mass. The terminal ileum could not 
be filled. The cecum was quite spastic, and could 
not be filled satisfactorily. A gastrointestinal senes 
was unsatisfactory because of technical difficult es. 
Fluoroscopically, the esophagus, stomach and duo- 
denum were negative. The motor meal passed 
easily to the lower ileum and proximal colon. Set eral 
loops of the ileum were slightly dilated. The ter- 
minal 10 cm. appeared definite y narrow, and the 
* rtntvprn was not visible (1 ig- */• lucre 
waTsome swelling of the ileocecal valve, a def- 
inite constant deformity^of ie ^ 

barium enema s but no constant defect or 

T ! d “ce" of pressure on the cecum was seen. No 
barium entered the terminal ileum. An intravenous 

\ showed a lesion in the terminal 

\ 
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and cecum. No definite shelf could be seen. The 
mucosal pattern was partially preserved, and there 
was some swelling of the ileocecal valve. She was 
given several transfusions, and on the fifteenth hos- 
pital day an abdominal exploration was performed. 

Differential Diagnosis 

Dr. Horace K. Sowles: Apparently from the 
story the cramps two years before entry were of a 
mechanical nature. The recurrent pain in the lower 


shown a lesion in the terminak ileum. This could-' 
have accounted for her type of symptoms, because 
she might have had temporary obstruction or partial 
intussusception at the ileocecal valve, which caused 
the attacks of pain and vomiting and also, on one- 
occasion, blood in the stools. ..... 

The lesions of the terminal ileum are riot many. 
There was apparently no evidence in the x-ray films 
to suggest regional ileitis, tuberculosis or ulcerative 
colitis.-^ Perhaps it was a tumor of the terminal < 



Figure 1 . Spot Film of the Ileocecal Region Showing the Lesion at 
the Terminal Ileum . 


abdomen was of the spasmodic type, and there was 
no fever. Seven months before entry she had a 
recurrence of these attacks. 

The laboratory findings on entry' were normal, 
with the exception of the red-cell count and hemo- 
globin, which showed a definite anemia. The phys- 
ical examination was noncontributory. The barium 
enema, however, revealed a definite lesion. On one 
occasion the x-ray examination showed something 
at the cecum that may have been extrinsic, al- 
though that was not confirmed on the second ex- 
amination. The second observation seems to have 


ileum, such as a sarcoma or carcinoma.; They are.^ 
rare, but they do occur. A small tumor in the ter-.^ 
minal ileum can easily cause intussusception, whi? ^ 
would explain the pain but not the severe secondary,^ 
anemia. One does not usually see a marked anenua,y 
like this with lesions of the terminal ileum. It 
however, occur with carcinoma of the cecum; , 
the x-ray report says that the cecum was normal. 

The patient had a secondary anemia arid a mar 1 
weight loss, so my first guess is malignant d; se f s 
of the ileocecal valve, and my second choicSj 
regional ileitis, which does not explain'A-fie l° ss ° \ j 
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weight and tlic anemia so w ell as carcinoma Tuber- 
culosis is unlikely. I do not believe that it could 
fca\ebeen anything in the pelvis. 

Ia passing, the commonest extrinsic mass around 
the cecum is an appendiceal abscess, which is not 
possible in this case because of the previous appen- 
dectomy Furthermore, there is nothing in the 
history that suggests it. 

Dr Benjamin Castleman: Would you like to 
look at the x-ray films? 

Dr Soules* Yes; perhaps the roentgenologist 
can tel! me something that will change my opinion 


Anatomical Diagnosis 

Malignant carcinoid of ileum, with metastascs to 
regional lymph nodes. 

Pathological Discussion 

Dr Castleman The clinician in charge of the 
patient leaned, I believe, toward regional ileitis 
rather than tumor At operation the surgeon felt a 
mass in the region of the terminal ileum and resected 
the terminal ileum, the cccum and part of the 
ascending colon The terminal ileum was markedly 



Ficure 2 . Drawing Shomn e theLes,on in the Term, nctl Ileum 

The ,n,„l represents a cross seel, on of the tumor, tath neoplnst.c tissue above and below 
muscular i s 


Jl/' ^ rf °RD Scuta? . These films demonstrate 
itMl' 0 ' 1 ' n t *’ e term inal ileum The persistent ir- 
ttfiltr I f ti t ' ie cecu I n looks more like spasm than 
it,®** 1 The mucosal pattern in the terminal 
'^somewhat altered 

M>abl °' VLEs ; ^ the lesion was a carcinoma, it 
cf a - Varose in the ileocecal valve, the thickening 
lc$ IOns a erTTI,na ^ deum being due to edema Such 
are not > as a rule, primary in the ileum. 

Clinical Diagnosis 

,i eitls> 

Dr. Sowles’s Diagnosis 

i ^mor 


at deocecal valve, probably carcinrima. 

\ 


dilated Just proximal to the ileocecal ialve, there 
«as a 3 -cm mound-l.ke tan lesion, composed o 
nodules that were covered Hith a thin layer o 
mucosa (I'm 2) These nodules extended on to 
the edematous tip of the take, nhich pro- 
truded into the cecum for about 3 cm On cross sec- 
tion some of the nodules extended through 

“ At 'this'pomt, vi ouH *you like to commit yourself 

fUr D R er SoH r u:s-tiy Idea that the pa* . due to 

Uf course, me tumor of the bond 

suppose that it could have been ^ J 
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I should think that, because of the marked anemia, 
she must have had malignant disease of the car- 
cinomatous type. 

Dr. Castleman: The tumor involved the entire 
mucosa, submucosa and muscularis, extended into 
the 'serosa and tvas also present in the adjacent 
lymph nodes (Fig. 3). All the tumor cells were 
uniform in size, perfectly round and grouped in 
masses. The appearance is characteristic of a car- 
cinoid or argentaffinoma — a tumor that arises 
from the argentaffin cells of the small intestine. 
These tumors are usually benign, but in perhaps 



Figure 3. Photomicrograph of a Metastatic Lesion in a 
Regional Lymph Node. 

N oie the characteristic carcinoid cells. 


less than half the cases they metastasize to the 
regional nodes, where the cells may remain for years 
without going any farther. They are not uncommon 
incidental autopsy findings if they are hunted for. 
The tumors invade the mucosa, but ulceration 
rarely occurs. 

The involvement of the lymphatics in the tvall 
of the bowel and of the regional nodes makes this 
case a malignant carcinoid. In addition, at opera- 
tion' the surgeon felt a mass in the liver, so it had 
apparently gone farther than the regional nodes. 
We have had in the past, I believe, two or three 
other cases in which the tumor had metastasized 
farther than the regional lymph nodes, but it is 
extremely rare. 1 should think that, even though' 


the patient had a mass in the liver, the prognosis ’ 
is good for a number of years. These tumors grow ' 
extremely slowly. I recall a patient on whom the r 
late Dr. Daniel F. Jones operated for small-bowel 
obstruction, finding a tumor with a large adherent ; 
mesenteric mass of metastases. He resected the 
small bowel, but left the metastases. This was in ' 
1913, before these tumors were separated from : 
carcinomas, although Dr. J. Homer Wright in his ■ 
surgical report said, “The arrangement and ap- : 
pearance of these cells suggest the type of cancer ; 
that is found in the , appendix.” The man died 
twenty years later at this hospital following a pros- ; 
tatic operation, and at autopsy there were the same 
masses of nodes that Dr. Jones had left in. Some had - 
become calcified, but microscopically they showed : 
carcinoid. ' 


CASE 30242 

Presentation of Case - ' 

A sixty-six-year-old man entered the hospital • 
because of “bladder trouble.” 

For many years the patient had a great deal of \ 
“bladder trouble.” About fifteen years before entry ; 
he had a left nephrectomy for “pus in the kidney.” 
Following this, his condition improved for a year 
or two, but then he developed frequency and ■ 
urgency of urination, with pain and burning. He 
had aches and pains in the region of the right kidney. , 
About four or five weeks before entry, following a 
prostatic massage by his physician, he experienced \ 
increasing burning, frequency and urgency. There ■. 
was no change in the urinary stream. The urine was >. 
cloudy. He had had no chills or fever. 

He had had a chronic cough productive of yellow- ■, 
ish-white," thick sputum for many years. For four , 
years before entry he had had shortness of breath . 
on exertion and orthopnea". About seven months , 
before entry he developed ankle edema and “fluid , 
in the lungs.” He was put on 1 Y% gr. of digitalis , 
daily, but the time was reduced to every other day . 
because of an. episode of nausea and vomiting. 
Dyspnea on exertion continued. About two weeks _ 
before admission he was seen in the Emergency t 
Ward because of urinary difficulty. 

Examination showed considerable difficulty on ^ 
breathing, with prolonged expiration. The chest ^ 
was emphysematous. The lungs were full of coarse 1 
wheezes. There was tenderness over the bladder. 
Rectal examination revealed a small nontender • 
prostate, but the base of the bladder and the sur- 
rounding areas were exquisitely tender. . ; 

The blood pressure was 115 systolic, 70 diastolic. ^ 
The temperature was 98°F., the pulse 80, and , 
the respirations SO. \ * 

The urine was cloudy, with a pH of 6, a 
gravity of 1.010, and a ++ test for albumin! ^ ; 
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$*dimcnt contained numerous white cells and 
occasional red cells. 

The patient was given hot sitz baths, demcrol and 
sandalwood oil. He was also given 10 drops of a 
saturated solution of potassium iodide three times 
a dap, 3?4 gr. of aminophyllin four times a day by 
mouth and 1 Yi gr. of digitalis daily. Following this, 
thedjspnea and orthopnea disappeared. Although 
there was some relief ’of urinary trouble, he was still 
inconsiderable discomfort because of pain and burn- 
ing on urination. Two days before admission to the 
ward he developed “an asymptomatic morbilliform 
and acneform rash over the entire body and a 
conjunctivitis.” He had had no chills or fever. 

Examination on admission showed a patient who 
looked sick and complained of pain in the bladder. 
He was not dyspneic. There was a diffuse mor- 
billiform and acneform rash over the face, neck, 
arms and trunk. Moderate conjunctivitis and a 
yellow discharge were seen in both eyes. The pupils 
Rere small and fxed. Some moist rales and in- 
termittent rhonchi were heard in both bases. The 
est was emphysematous. 1 he heart was of normal 
dze. The sounds were distant, and a slight systolic 
murmur was heard over the precordium. A tender 
® a,s i measuring ’6 by 7 cm., was palpated in the 
right flank that seemed to have some connection 
rith the liver and that was finally believed to be a 
wcdel lobe of the liver. The edge of the liver ex- 
tended 4 cm. below the costal margin and was 
tender. There was exquisite tenderness over the 
prostate and bladder. 

Jhc blood pressure was 90 systolic, 40 diastolic. 

temperature was 102°F., the pulse 120, and the 
aspirations 30. 

Examination of the blood showed a red-cell count 
0 >'00,000, with 18 gm. of hemoglobin. The wlffte- 


ft !l count was 15,300, with 72 per cent neutrophils. 


The 


addition to this the patient had some sort of chronic 
disease, with emphysema or possibly bronchiectasis, 
which perhaps put a severe load on his heart, so that 
he had a certain amount of cardiac difficulty. In 
all probability that is aside from the main issue — 
the bladder trouble. 

The patient went to the Emergency Ward two 
weeks before he entered the hospital, complaining 
of his bladder. When he entered the hospital his 
chief difficulty concerned the bladder. What are 
the things that may give long-continued bladder 
irritability? First of all are the local conditions, 
infection, residual urine from some obstruction to 
the free flow of the urine and complete emptying 
of the bladder, such as stricture or enlarged prostate. 
These seem to have been eliminated because there 
had been no change in his ability to void. A vesical 
calculus may cause irritability and infection. 
Diverticulum of the bladder with infection may also 
cause considerable irritability of the bladder. This 
man, however, had had sufficient local symptoms, 
with tenderness on pressure over the bladder, to 
suggest even a pericystitis, involvement of the 
perivesical tissues, in addition to possible local 
lesions in the bladder, causing marked, continued, 
chronic irritability. 

There is also the upper urinary tract to be con- 
sidered, and it is reasonable to look there seriously 
for the source of the trouble. It is quite obvious 
that infection of some sort played a major role in 
this patient’s illness. We have no x-ray films, which 
would be helpful, but we have to get along with the 
information given to us. He had had a ne P llI [ ect0 / n ^ 


, ; unnc contained many white cells and gave a 
p *' test for albumin. 

of p l 5?' ,u ! n ^°riide was stopped. He was given 2 cc. 
l • intravenously, followed by 100 cc. of 

unophyllin intravenously. The skin rash dis- 
Fpeared in twenty-four hours, but the patient’s 
’ cra ^ndition seemed worse. The lungs showed 
ircr^ * R1 °* St ra ^ es * Ele developed fecal and urinary 
a nd became unresponsive. The non- 
ken m * mU ° 8en was 60 mg- Per 100 cc. He was 

<W- travenous ' fluids and 125 £ m ' of sulfa ~ 

15 ./^ravenously. A Foley catheter was placed 
^ ecame anuric, developed marked ab- 
kj * ° ls tention and Kussmaul breathing, and 
0a the third hospital day. 


UUUUIC. i 119k. .— -7 

of ,° na Ele to exclude malignant discasebecause 
durat, on of the symptoms. 


1 A *«ndi 
1 : 


J.. V#* Lilt jjij/ 

8 C0m p)aint was bladder 


years ago, and at the time .of entry : Probably had 


involvement of the remaining kidney. The 6-by-7- 
cm. mass felt in the right upper quadrant was pos- 
sibly the right kidney rather than the right lobe 

° f The conditions that may involve both kidneys 


are not many. In the first place there are the various 


congenital abnormalities that result in inadequate 
drainage of the kidney, such as aberrant vessels and 
kinks and so forth in the ureters, tilth hydro 


nephrosis! fhe kidney that had been removed was 
said to be a “pus kidney.” He might have had the 
left kidney taken out for a calculous pyonephrosis, 
and on entry he might have had stones and infection 
on the other side. Pyelonephritis does not sound 
reasonable. Any of these conditions may cause long- 
standing bladder irritability, and almost any one 
k, associated with perirenal infection, 


nf them can be Associated ... »• . rpt 

wh ch may not be evident on examination. The 
obvious lesion, however, to account for long- 


Differential Diagnosis 
•wl tlra ®®. Coley: Here is a patient with 
it,;! 5 ' "D- of bladder trouble. First of all, I think 




one kidue^ith removal and finahy the inv^ 


a ? e u r.thor kidney, is renal tuberculosis. 
Ren-d tuberculosis may stay dormant in one kidney 
. ^mnnv rears. I saw a pat.ent at the Lake 


The out- 
irritability- In 


for a 
vill 


who, after having had 
' t-d for tuberculosis, was 


i 
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I should think that, because of the marked anemia, 
she must have had malignant disease of the car- 
cinomatous type. 

Dr. Castleman: The tumor involved the entire 
mucosa, submucosa and muscularis, extended into 
the serosa and was also present in the adjacent 
lymph nodes (Fig. 3). All the tumor cells were 
uniform in size, perfectly round and grouped in 
masses. The appearance is characteristic of a car- 
cinoid or argentaffinoma — a tumor that arises 
from the argentaffin cells of the small intestine. 
These tumors are usually benign, but in perhaps 



that the disease simulated heart failure, with short- 
ness of breath; in fact, he had been treated for heart 
failure, having received digitalis and bed rest, but 
the dyspnea and orthopnea increased. Probably 
at the final entry he did have heart failure. He did 
not respond to aminophyllin or digitalis, and po- 
tassium iodide caused apparent toxic irritation. 
That sort of picture can simulate heart failure. 
It might be labeled a pulmonocardiac picture. The 
patient had emphysema, and yet all the evidence is 
against heart disease, because the heart was normal 
in size; the blood pressure was normal (115 systolic, 
70 diastolic) before he went into collapse. The red- 
cell count was 5,700,000 and the hemoglobin 18 
gm., which was a compensatory mechanism for 
the red cells in the lung circuit to make up for the 
emphysema. This was not a true polycythemia. 

Coming back to the tender mass, I think it was 
a hypertrophied kidney diseased with tuberculosis. 

Dr. Colby: "Dr. Butler has just whispered an 
important differential factor. Pyogenic infection 
of the upper urinary tract or of the bladder itself, 
such as an infected diverticulum, usually does not 
cause such protracted and distressing bladder 
symptoms and such tenderness as does tuberculosis. 

Dr. Allan M. Butler: The bladder irritation 
in the presence of long-continued renal infection is 
the thing that places the emphasis on this being 
tuberculosis. 

Dr. Joseph C. Aub: I saw this man in the Emer- 
gency Ward, and I thought that the mass was a big 
liver. Secondly, the severe pain was in the prostate 
and around it rather than in the bladder, and I as- 
sumed that he had prostatic abscess, which might 
have ruptured. He had an infection and was in 
uremia. I thought that he- had pyelonephritis from 
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the patient had a mass in the liver, the prognosis'"^ 
is good for a number of years. These tumors grow'H 
extremely slowly. I recall a patient on whom the'?'’/’ 
late Dr. Daniel F. Jones operated for small-bowel'",, 
obstruction, finding a tumor with a large adherent 7 f ! 
mesenteric mass of metastases. He resected the 
small bowel, but left the metastases. This was ir rr! , ( 
1913, before these tumors were separated froir"- 1 ; 
carcinomas, although Dr. J. Homer Wright in hi'-"’' c 
surgical report said, “The arrangement and ap 
pearance of these cells suggest the type of cancel M 
that is found' in the, appendix.” The man diet"-"" 
twenty years later at this hospital following a pros' '- n 
tatic operation, and at autopsy there were the sam'i’dd 
masses of nodes that Dr. Jones had left in. Some ha' 
become calcified, but microscopically they showed;;': 
carcinoid. *~;c. 
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Presentation of Case 


—A UUV,Kvu'Cw -* • 

Cystitis, acute and chronic. ' ' '-'-A. the hospil 
Pulmonary tuberculosis, healed, apic;Ly--~ — J 



Pulmonary emphysema.' 
Bronchiectasis, slight. 


a’i 

Pathological Discussion ^ 


Dr.. Castleman: The remaining kidney was not'., 
particularly large. The upper pole was sclerotic; 
the lower pole was smooth and somewhat enlarged 7t. 
and, on section, proved to have several reddish- * 
yellow caseous areas. It was suspicious of tuber- ^ 
culosis, but we were not sure at the time of autopsy. , 
The prostate had several small greenish-black 
abscesses without gross evidence of caseation, such ^ 
as was present in, the kidney. Microscopic sections, „ 
however, showed tuberculosis in both the prostate 
and the kidney. Sections from the bladder, whic 
in the gross was markedly injected and trnbecu- ^ 
lated, showed no evidence .of tuberculosis. The 
lungs-showed healed tuberculosis at the apices, wit - c ; „- 
out any evidence of activity'. There was a * air - 7 ,, 
amount of emphysema, and in one lower lobe sonic ^ - 
bronchiectasis. . , 

Dr. Chapman: How much bronchiectasis? 

Dr. Castleman: Very slight. There was some 
edema and congestion of the lungs, but no evidence ^ 
of pneumonia. ,’' r ' 

Dr. Aub: How about the liver? . , 

Dr. Castleman:' It was enlarged, and s h°'' e <-t, 
marked fatty change. The big mass that was . 
was undoubtedly the liver and not the kidney. ■ ■ 1 
Dr. James M. Neil: What did the heart show ^ 
Dr. Castleman: It was normal. _ , h'-, 

Dr. Chapman: You think that the patient die >j 
primarily of uremia? ' 


Dr. Castleman: Probably. 
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*b ou l^ he addrcaaed to the Ntio Eniland Journal o) 
‘ 5 Ooaton IS, Maaaachuaetta 


F00D FIGHTS FOR FREEDOM” 

Food, according to an alliterative slogan cur- 
cn ^l> popularized by our federal nutritionists, 
. I° r freedom.” We are reminded of the 
!^ ar of twenty-six years ago, “Food will 
I J ' ?ar *” The new slogan, as compared with 
ide ° ^ ^° CS n0t re P resent any particularly original 
neither does the fundamental principle on 
^ * S ^ ase ^* w hen the producers of food leave 
food 5 * n I urrows an ^ ta fo e U P th e * r muskets, 
becomes a peculiarly precious commodity, 
pro * s a ^ mos t taken for granted by a large 

^ Portion of the population in a still fertile country 
°I peace becomes another weapon with 
*° when the country goes to war. 


This sudden relative scarcity of life’s indispen- 
sable fuel brings into an embarrassing limelight 
certain interesting jugglings with the nation’s food 
supply that are too easily overlooked in normal 
times ■when everyone, like the king in Milne’s 
whimsical verse, had a little bit of butter for his 
bread. Many of our readers will no doubt recall 
the chapter and verse: 

The Dairymaid 
She curtsied, 

And went and told 
The Alderney: 

“Don’t forget the butter for 
The Royal slice of bread.” 

The Alderney 
Said sleepily: 

“You’d better tell 
His Majesty 

That many people nowadays 
Like marmalade 
Instead.” 


Times, however, can change. Many people now- 
adays arc being reminded by new governmental 
agencies, different from those that had helped to 
suppress it, that oleomargarine fortified with vita- 
min A is a food the equal in every respect, except 
perhaps for certain esthetic values, of natural (if 
sometimes artificially colored) dairy butter. Oleo- 
margarine, moreover, if accepted on the basis of its 
cost of production, should sell for half the price of 
butter; an ideal food for the Ion-income groups in 
norma! times — satisfactory for anyone in difficult 


times. 

Here enters pressure politics, one of the black 
spots of our democratic system, for in practtcally 
every state of the Union uhere margarine competed 
seriously with the sale of butter, as well as in the 
Congress of the United States, laws have been 
enacted to nullify the economic laws of such free 
competition. Thus, the Bureau of Internal Revenue 
Is authorized to levy an excise tax on every merchant 
selling the product, and every state has added one 
or another type of restrictive legislation, such as 
taxes ranging from S to 15 cents a pound, license 
fees for manufacturers and vendors and, in some 
instances, special licenses for restaurants and hotels 

serving margarine to their patrons. 

It was only recently, indeed, that the embattled 
farmers of Wisconsin rose in their wrath against 
a scientific investigator in their tax-supported urn- 
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versity who had dared to make public his findings 
in favor of margarine as a food substance 1 Thus 
does an entrenched interest show that sometimes 
food can fight against freedom. 


ARTHROPOD CONTROL 

Arthropods such as bedbugs, ticks, mosquitoes 
and house, stable and deer flies are well known as 
pests by civilians in this country, and the role 
played by certain species of anthropods, such as 
ticks, mites and biting insects, in the transmission 
of disease is well appreciated by the medical pro- 
fession. Previous to the present war, the develop- 
ment of insecticides and newer methods of control- 
ling arthropod vectors of disease was being inves- 
tigated on a smaller scale than was deserved by the 
immensity and importance of the problem for the 
protection and betterment of the public health. The 
present war, with its widespread outposts and fight- 
ing throughout tropical and subtropical areas, 
brought to the fore the urgent need for better and 
more effective methods of arthropod control, if 
major and possible disastrous epidemics of certain 
parasitic, rickettsial, bacterial and virus diseases 
were to be prevented. 

The challenge of the emergency was accepted by 
the combined intelligence and efforts of medical 
officers, entomologists, chemists and sanitary en- 
gineers. The foresight of this method of attack is 
now beginning to show successful results. Obviously 
much of the experimental evidence and procedures 
developed in the laboratory and the field will have 
to remain unknown until the end of the war. Cer- 
tain of the newer developments for arthropod con- 
trol, however, are reflected in published accounts, 
particularly those concerning the control of mos- 
quitoes that transmit malaria. 1 ' 2 

Russell 2 has reviewed the various methods of con- 
trolling mosquitoes now in use among the a med 
forces, methods that he had a great share in develop- 
ing and applying in the Philippines and India. The 
measures for military malaria control are applicable 
both tt> fixed 'installations, such as camps, and to 
field operations. In addition to the well-known 
methods of controlling mosquitoes by screening, the 
destruction of larvae and the use of sleeping nets', 
methods for the spray killing of adult mosquitoes 


and keeping them away with repellents are now 
effective. 

Methods for the spray killing of adult mosquitoes 
were given an effective trial in Africa by De Meillon 3 . 
and Ross. 4 Since that- time they have been widely - 
used in India, 5 and have been extremely successful 
in reducing the transmission of malaria. 5 The spray 
for the disposal of the effective agent, extract of 
pyrethrum flowers, may be applied with small house- - 
hold spray guns and paint-gun sprayer assemblies ' 
or from pressure cans or cylinders. Application in 
the form of an aerosol from pressure cylinders is be- 
coming increasingly useful both in the field and for - 
effective spraying of aeroplanes arriving from trop- 
ical areas. Effectiveness against the tsetse fly, 6 the 
vector of sleeping sickness, is particularly fortunate - 
because of the great danger of introducing this in- 
sect to South America in much the same way as the 
highly efficient malaria vector, Anopheles gambiae, 
was introduced some years ago in Brazil. 

The pyrethrum sprays are contact poisons, killing * 
all species of mosquitoes and certain other insects , 
by a destructive action on the central nervous sys- 
tem. These sprays are nontoxic to man and dower 2 
animals, although some irritation and inflammation 
may be caused by direct contact on the skin. 5- 

Mention should a’so be made of mosquito repel- 
lents, which are said to be effective for at least four « 
hours. Two of these listed by Russell 2 are known as . 
“612” (Everready) and dimethylphthalate (Skat). ^ 

Just how soon some of the above compounds will 
be released for civilian use will depend no doubt on ’ 
the length of the war. It should be appreciated, how- 
ever, that the war has stimulated research in a field n 

Vs 

that needed development, thereby helping in more . 
efficient control of arthropod-borne diseases and also 
providing the civilian with an eventual means of 
alleviating suffering from the bites of the ubiquitous , 
mosquito. 
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AWARD FOR VALOR 


Major John W. Henderson, M.C., A.U.S., of 
Worcester, was recently awarded the Silver Star 
for gallantry in action near Alimena, Sicily, on July 
22, 194a. The citation reads: “Besieging enemy 
forces had forced our troops to withdraw. Under 
cover of darkness, he successfully led a searching 
party well forward of the outposts to locate and 
evacuate casualties. His outstanding courage and 
coolness under heavy enemy Etc merit the highest 
praise.” 


William D. Ducy of Brockton, because of gross professional 
misconduct in tne practice of his profession as shown by bis 
conviction in court. 

I{. Quimbv Gallupe, M.D., Secretary 
c y t Board of Registration in Medicine 

state House 
Boston 


CORRESPONDENCE 

deprivation OF LICENSES 


Editor*. At a meeting of the Board of Registration i 


^ w April 12 the Board voted to revoke the 
Wit. \ P r * Matthias V. Bridges, 41 Buckingham Road, 
Cnm« 1 ^« ndo l ,c , r, .^ assac ^ u ® ctts » to practice medicine in the 
^wealth because of his conviction in court. 


hue House 

Boston 


H. Quimbv Gallupe, M.D., Secretary 
Board of Registration in Medicine 


UtAiSnJu'u'ifr a m cct ‘ng of the Board of Registration in 
WiS !d H, the Board voted to revoke the regis- 
try n , f P ract, ce medicine in this Commonwealth of Dr 
gro s » . cst barren, Massachusetts, because of 

b y “ ct *P Practice of his profession as shown 

■ ' 15 con viction in court. 

H. Quimbv Gallupe, M D., Secretary 
Board of Registration in Medicine 


House 
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hcause of ,L ^ Street, Pittsfield, Massachusetts, 

01 a mental condition. 

* , H. Quimbv Gallupe, M.D., Secretary 

hite Hom c Board of Registration in Medicine 

Boston 
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H. Quimbv Gallupe, M.IX, Secretary 
House Board of Registration in Medicine 

E 0Uoj> 


of the Board 

if^se to Dra . May 17, the Board voted to revoke tne 
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, n Mt5[ c j„^V r , : At a meeting of the Board of Registration 
e»*. eld A fay 17, the Board voted to revoke the 




to Dra • y ltie "Oard voted to revoke me 

h ctice medicine in this Commonwealth of Dr. 


The first meeting of the year of the New England Path- 
ological Society was held in the Amphitheater of the Mallory 
Institute of Pathology on Thursday evening, January 20. 

The first paper was given by Dr. Maxwell Finland, the 
title being ''Clinical and Phjsiologic Aspects of Conflagration 
Injuries of the Lungs and Air Passages.” Respiratory com- 
plications of conflagration injuries, as judged from clinical 
observations m the cases from the Cocoanut Grove disaster, 
vary^ markedly in severity. The mildest cases may show 
nothing more than slight cough and irritation of the throat. 

The next grade of severity is manifested by laryngitis with- 
out evidence of pulmonary damage. Then there may be 
laryngotrachcobronchitis, as evidenced by hoarseness, cough, 
sputum and scattered musical rales. Pulmonary involvement 
of varying extent is manifested by these signs and, in addi- 
tion, by increasing numbers of rales scattered throughout the 
lungs and, later, by atelectasis of varying extent and by signs 
of small areas of consolidation. The severer cases have more 
extensive rales with proportionally greater degrees of dyspnea 
and cyanosis. In such cases, there usually is considerable 
stridor, which may be severe enough to necessitate trache- 
otomy or bronchoscopic suction of the larynx and trachea. 
Such suction is productive of thick mucoid material that may 
contain fibrinous mcmbranehhc structures of varying size. 

The aspirated material also contains ciliated epithelial cells 
and many carbon particles. 

Practically all cases with injuries to the respiratory tract 
also have burns of the face and nose. In general, the severity 
of the respiratory damage is correlated fairly closely with the 
extent and severity of the surface burns. In those cases from 
the Cocoanut Grove fire in which there was a great discrep- 
ancy between the extent of the surface burn and the severity 
of the respiratory damage, a story of some attenuating cir- 
cumstance was usually discovered to account for discrepancy. 

For instance, some patients with extensive surface burns had 
covered their faces and noses with wet cloths and had avoided 
respiratory injury in that way; whereas those who were well 
clothed, or were stampeded and found themselves beneath 
other people, had extensive respiratory damage without 
surface burns. 

No single cause of the respiratory injury could be deter- 
mined. All the patients with the severest pulmonary damage 
had apparently had prolonged exposure after having become 
unconscious within the burning building, the loss of con- 
sciousness probably being due to excessive amounts of carbon 
monoxide. In this state the patients presumably inhaled hot 
noxious fumes that contained products of incomplete com- 
bustion of organic materials containing carbon and nitrogen. 

Some of these products are known to be pulmonary irritants. 
Interestingly enough large volumes of plasma, physiologic 
saline solution and other fluids were given to almost all the 
patients who had severe respiratory damage without ap- 
parently producing or increasing pulmonary edema to any 
appreciable extent. These studies were carried out with the 
collaboration of Dr. C. S. Davidson, of the Thorndike Memo- 
rial Laboratory, and Dr. Stanley Levcnson, resident surgeon 
to the Burn Assignment of the Surgical Services, Boston 
City Hospital. , 

In the discussion that followed, the question of the clinical 
effect of nitrous oxide was raised. If_ this had been present, 
itt Dr. Finland's opinion, the findings would have been 
similar to those seen in the Cleveland disaster, in which the 
patients exhibited more unper respiratory symptoms than 
tho-se referable to the tracheobronchial tree. 

The next paper was entitled .‘‘Pathology of CooftegrattfliB'*.,^ 

I - * *" the Respiratory Tract” and was giveti " • 
Leary. He reported the finding* 

*, Cocoanut Grove victims f 
\ Pathological Department of the ** 


748 


THE NEW ENGLAND JOURNAL 'OF MEDICINE 


-June 15, 1944 


Hospital and of the Medical Examiner Service of Suffolk 
County at the Mallory Institute of Pathology. According to 
the studies of Mr. Frank Stratton and Dr. W. W. E. jettcr, 
the blood from 9 of 10 victims dying at the club revealed a 
saturation with carbon monoxide adequate to account for 
the deaths. In 6 victims who died at the club there was in- 
jection of the mucosa of the upper tract with punctate hemor- 
rhages, as well as hemorrhagic edema of the widely distended 
lungs. 

Among the hospitalized victims the outstanding symp- 
toms were respiratory and were responsible for the high 
mortality. The lesions involved the upper tract and the 
terminal bronchioles, atria and alveoli. In the literature, the 
only similar conflagration injuries were reported frorn a 
German munition factory in 1917; this was associated with 
a flash fire with heavy smoke among women filling hand 
grenades, and the mortality was 50 per cent. 

Lesions in the victims comprised minor visible burns, in- 
cluding the nares, and pseudomembrane formation in the 
larynx and upper trachea; there was less effect in the lower 
trachea but in some cases, necrosis of the bronchial walls and 
pseudomembrane formation was present. Lesions of the 
lung parenchyma were focal, but with hemorrhage and fibrin 
formation in most cases rather than purulent broncho- 
pneumonia. The polymorphonuclear reaction was less than 
expected, as though negative chemotaxis was being exerted. 
Nonoccluding thrombi in veins were frequent. Occluding 
venous thrombi with infarcts were present in 3 cases. The 
victims who survived the first few days tended to show only 
slight lesions (injection and hemorrhage) of the upper tract; 
the lungs evidenced massive edema in some cases, but focal 
lesions of the terminal bronchioles and parenchyma were* 
found in all dying within twelve days after the fire. The lungs 
in general were distended, atelectasis was not marked, the 
bronchi were dilated, air was trapped focally and there was 
less emphysema than expected. 

Dr. Valy Menkin in discussing the paper stated that the 
findings were characteristic of the necrosin effect, with 
necrosis and fibrin thrombosis of veins. The liberation of 
euglobutin was, he thought, responsible for the bed fever. 
The absence of marked neutrophilic infiltration did not mean 
the absence of an acute inflammatory process but was a' 
phenomenon of gradation. Possibly lactic acid formation pre- 
vented the emigration. Dr. Leary stated that, although 
the neutrophilic reaction was not the usual type of response, 
the lesion was nevertheless inflammatory in type. In response 
to a question by Dr. Reuben Z. Shultz concerning the type 
of injury seen in cases of immediate death, Dr. Leary said 
that death was due to carbon monoxide poisoning with in- 
jected overdistended lungs. 

The last paper was by Dr. Alan Moritz and was entitled 
“An Experimental Study of Thermally Induced Injuries of 
the Lungs and Air Passages of Dogs.” Dry and moist air 
at initial temperatures varying between 100 and I000°C. 
was conducted to the larynx of anesthetized dogs through 
an insulated glass cannula. By means of an electrical heating 
unit, the inner wall of the cannula was maintained at a min- 
imum temperature of between 100 and 125° C. to reduce heat 
loss between the external source of heat and the larynx. In 
some experiments the inhalation of hot air occurred incident 
to the normal respiratory activity of the animal, and in others 
hot air was forced into the lungs by a pump in such a way as 
to simulate the rate and amplitude of respiration. Thermo- 
couples iwere placed in the larynx and at the bifurcation of 
the trachea to record the temperature of the inhaled air. 

It was observed that moist air at 10G°C. was more likely 
to produce pulmonary injury than dry air at 1000°C. Even 
with an initial external temperature of 1000°C., dry air was 
cooled to between S00 and 600’ at the larynx and to between 
60 and 80° by the time it reached the bifurcation of the 
trachea. The principal if not the only pulmonary changes 
produced by the inhalation of hot dry air were hyperemia 
and focal atelectasis due to the aspiration of detached masses 
‘of necrotic tracheal mucous membrane. 

Superheated moist air (100 to 125 °C.) produced direct pul- 
monary injury in the form of a necrotizing bronchitis with 
interstitial and intra-alveolar pneumonia of the central por- 
tions of all lobes, interstitial and intra-alveolar hemorrhage, 
and pulmonary edema. 

In normal circumstances the inhalation of superheated aiT, 
dry or moist, would not be expected to produce significant 
pulmonary disturbance except in association with severe 


burns of the skin and of the mucous membranes of the n 
or mouth and an obstructive edema of the larynx. P 
monary injury not associated with burning of the skin of i 
face and of the mucosa of the nose and mouth, or w 
laryngeal edema, is not likely to be of thermal origin. 

In response to a question concerning the length of 
posure, Dr. Moritz said that with heated air, the exposu 
were up to 100 respiratory cycles over a period of four 
seven minutes. With steam, the exposures were approximat 
forty seconds. In answer to another question, he stated tl 
the effect of hot air was greatest in the upper portion of i 
trachea, where the heat was given up most rapidly. There v 
also considerable discussion about the location of the edei 
of the larynx. In animals, Dr. Moritz found the picture to 
variable, depending on the amount of areolar tissue pres< 
in the different areas. This tissue is especially loose on i 
esophageal surface of the larynx. Dr. Leary stated that, 
his experience, the most marked edema in man was on 1 
aryepiglottic folds. 


BOOKS RECEIVED 

The receipt of the following books is acknowledgi 
and this listing must be regarded as a sufficient retu 
for the courtesy of the sender. Books that appear to 
of particular interest will be reviewed as space perm! 
Additional information in regard to all listed boo 
will be gladly furnished on request. 

Life Is Too Short: An autobiography. By C. Kay-Sci 
(Frederick Creighton Wellman, M.D.). 8°, cloth, 348 j 
Philadelphia: J. B. Lippincott Company, 1943. $3.50. 

This is an autobiography of a physician who v/ent_ 
Africa as a young doctor and remained there to study tropi 
diseases, compete with witch doctors, hunt big game, exph 
and survey where no white man had- been before. Fr< 
Africa, Dr. Wellman went to Europe and later to Sot 
America, finally returning to America. 

A History of Tufts College Medical School. By Benjan 
Spector, M.D., professor of anatomy and professor of t 
history of medicine, Tufts College Medical School. 8°, dot 
414 pp., with 49 illustrations. Boston: Tufts College Medii 
School Alumni Association, 1943. $5.00. 

This history is fully documented and is illustrated with 
large number of appropriate pictures. An appendix contai 
photographs of the deans and the heads of the various c 
partments of instruction, past and present, ninety-sev 
persons being included in this group. 

1944 Daily Log for Physicians. Champaign, Illinois: Colw 
Publishing Company, 1943. $6.00. 

This standard account book for physicians has been issu 
in its usual format for the year 1944. Of particular interest 
the comparative income schedule, considered a short cut 
accurate figures for income-tax purposes. The 1944 editu 
also contains a new form for nonprofessional deductions • 
that is deductible expenses that are personal in origin a> 
should not be included in professional expenses. 

A Surgeon’s World: A11 autobiography. By Max fhore 
M.D. 8°, cloth, 410 pp. Philadelphia: J. B. Lippmcc 
Company, 1943. $3.75. 

This is the autobiography of a successful surgeon who gf‘ 
up in the Old World and made his mark in Chicago. 


NOTICES 

ASSOCIATION OF MILITARY SURGEONS 

A meeting of the Association of Military Surgeons of tl 

United States will be held at th " ’ V..r! 

York City, November 2 to 4. In ’ ‘ y._ t 

Surgeons General of the Army, Navy, and United 0 
Public Health Service and by other distinguished gu 
there will be formal papers, panel discussions and scie 
and technical exhibits on the latest advances in ml 1 
medicine. 

(Continued on page xo) 
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THE MANAGEMENT OF A BLOOD BANK AT THE MASSACHUSETTS MEMORIAL 
HOSPITALS: THE NEW PROBLEM OF RH TYPING* 

Frank E. Barton, M.D.f 

POSTON 


IN 1938, the Massachusetts Memorial Hospitals 
•I established the first blood bank in Greater 
Boston. The great efficiency of this new procedure 
J n providing blood for transfusions has resulted in 
its continued growth and development. In 1939 
tlie use of placental blood for transfusions was re- 
ported. 1 In 1941 the methods followed in develop- 
a blood bank in a large metropolitan hospital 
* ere given in detail 5 and a simplified citrate- 
dextrose blood preservative was described. 3 In this 
Article I wish to report the further progress of this 
Wood bank in dealing with the new developments 
in blood typing, with special emphasis on the im- 
portance of Rh typing of all donors and recipients 
ln the bank. 

The Transfusion Service at Massachusetts Memo- 
, Hospitals not only concerns itself with furnish- 
es blood and' plasma but is also responsible for 
ttermining the causes of transfusion reactions. In 
H several reactions were encountered that could 
be explained. Rechecking of the bloods of the 
recipients and donors failed to show any agglutina- 
l, on. By typing for the Rh factor, however, in- 
. ,co ®patibility in the blood types between recipient 
311 donor was demonstrated and, in some cases, 
8 normal agglutinins were found in the patient s 

) t? rum. 

During 1940 an d 1941 , Levine* Wiener 6 and 
' L5n «tciner' published independently articles con- 
erning hemolytic transfusion reactions encoun- 
er cd from the use of homologous blood that seemed 
0 ear directly on our problem. Their conclusions 
re familiar and will not be dwelt on in any detail, 
v L? Ce a complete review of the subject has recently 
> published by Diamond 7 and by Hooker. 8 
J, Pointed out that a fatal transfusion re- 

1 pL'iJ ma ^ resu H from the use of apparently com- 
r lb ' » kl°°d without any previous warning. He 
j °^ed that Rh— patients are immunized or sen- 

of Surgery. M.mchu«U, Memorial Uoapiul*. 

' tl a ,, USooa Grouping Laboratory . t , 

! Schoo! ° r Med,c5ne * nMtoK 


sitized to the Rh blood factor by gestation involving 
one or two Rh + infants. Levine* believed that 
the patient is immunized against an antigen un- 
related to the blood properties A and B, which is 
present in the blood of the fetus but lacking in the 
patient’s own blood. The fetus inherits the factor 
from tlie father, who is Rh+. The fetal red cells, 
being Rh+, build up antibodies in the Rh— 
mother, so that the first transfusion of an Rh+ 
blood may result in a hemolytic reaction. Since 
no warning of such sensitization and the develop- 
ment of anti-Rh agglutinins in the patient’s serum 
can be obtained from a clinical examination or his- 
tory, tiie situation is fraught with danger. Wiener 5 
also pointed out that isoantibodies for Rh, unlike 
those for Types A and B, do not normally occur in 
human plasma, and that the initial transfusion of 
Rh+ blood into patients who do not have isoanti- 
bodies for this agglutinogen is ordinarily unevent- 
ful, the transfused ceils surviving and functioning 
in the circulation for as long as three or four months. 
Subsequent transfusions of Rh+ blood, however, 
result in increasingly severe reactions. 

Realizing that a well-organized blood bank should 
safeguard its patients from the possibility of such 
reactions, we felt obligated to carry out Rh typing 
in an efficient and active manner. In April, 1942, 
therefore, the Massachusetts Memorial Hospitals 
became a sponsor and member of the Blood Group- 
ing Laboratory, an organization formed for the 
purpose of, and equipped for, typing for the Rh 
factor in human blood. 

Record of Reactions _ 

During the past'year 1 169 flasks of blood have 
been collected and 1022 transfusions have been 
given. The percentage of reactions encountered 
was 6.4 per cent. The reactions are graded as 
follows: mild febrile reactions (99 to 101° F.) last- 
ing but a short time following transfusion, with or 
without chills; febrile reactions (102 to 103° F.), 
with chills but without evidence of hemolysis; and 
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The next case is reported to emphasize the 
difficulties that may be encountered from incomplete 
typing. The Blood Grouping Laboratory, as already 
stated, was organized in April, 1942; this patient 
was admitted only a few days following that date. 
The value of Rh typing was not yet fully realized, 
which accounts for the following history and did 
more to educate the staff than any number of lec- 
tures would have done. 

Case 2. H. M., a 33-year-old woman, was admitted with 
the following past history of pregnancies: a 7-pound term 
baby in 1932; a 2-month miscarriage, with no known cause, 
in 1933; a 7?4 pound normal baby at 9 months in 1935; 
3J4 _ n iont h miscarriage in 1936 and 1937; a 6-pound pre- 
mature baby, which was alive at birth but later died of 
anemia, in 1939; and an S-pound normal baby at 9 months 
in 1940. 

During March, 1942, the patient reported to the Prenatal 
Clinic. The hemoglobin was 48 per cent and the red-cel 1 
count 4,000,000. She returned to the clinic on May 8 with 
a hemoglobin of 36 per cent and a red-cell count of 3,000,000. 
Because of this progressive anemia, she was admitted to the 
hospital for transfusion. She was reported as Type B and 
was transfused the following day with Type B blood from 
the blood bank, cross matching showing apparent com- 
patibility. She immediately had a transfusion reaction, with 
a chill and fever. Soon after the reaction started, hemo- 
globinuria was noted and the patient developed jaundice. 
Sodium bicarbonate was administered intravenously. The 
original blood specimens were rechecked and were found 
by the usual technic to be still compatible. On May 9, the 
patient was found to be Rh-. Her husband was found to be 
Rh-p. On May 10 the patient went into labor and delivered 
a small live baby whose size corresponded to that of an 8- 
month fetus. The baby developed anemia on the 4th day 
and was found to be Rh-p, showing a slight amount of anti- 
Rh agglutinin. After transfusion the baby did well, and on 
discharge from the hospital it was gaining weight and the 
jaundice was clearing. The mother was given a transfusion 
of Rh- blood, without reaction. Her blood continually 
improved and she was discharged on May 23. Four anti-Rh 
determinations were made between May 19 and May 23. 
Immediately following the reaction the titer became markedly 
reduced, only to return to approximately its original strength 
on discharge. Later it subsided. < 

On March 29, 1943, the mother was again admitted to the 
hospital for surgery. Following operation it was necessary to 
transfuse her, and she was given Rh- blood, without re- 
action. The anti-Rh agglutinins present before this last 
transfusion completely disappeared. 

The last case is reported simply to show the value 
of routine Rh determinations on all surgical cases 
that have a probability of repeated transfusions. 
If this patient had been unfortunate enough to 
have received Rh-j- blood, he might have had a 
serious reaction with the third or fourth transfusion. 


Case 3. F. B., a 75-year-old man, was admitted to the 
Surgical Service on November 11, 1942, with a diagnose 
of carcinoma of the stomach and prepared for a subtota 
gastrectomy. Realizing that several transfusions migh 
be required, the surgical staff had him typed and found hin 
to belong to Group A and to be Rh-. He was given on< 
preoperative transfusion and three postoperative trans 
fusions with Rh- blood, without reaction. 


Summary 

The methods employed by the Massachusetts 
Memorial Hospitals in dealing with the Rh factoi 
in conjunction with its blood bank have beer 
described. 

To avoid hemolytic transfusion reactions anc 
other untoward effects from the use of banked 
blood, it is pointed out that Rh typing is indicated 
for all surgical and medical patients when there ij 
likelihood of repeated transfusions; for all patients 
with a history of previous reactions; for all patients 
who have received emergency transfusions without 
typing, before a second transfusion is given; for 
all obstetric cases, before admission, and all surgical 
deliveries; and for all babies born with jaundice and 
anemfca. 

It has been demonstrated that a practical and 
efficient method of carrying out Rh typing for all 
needed cases, especially in a hospital having an 
active obstetric service, is the organization of a 
blood-grouping laboratory, jointly sponsored by 
several institutions. 

29 Bay State Road ' • « 
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FUNCTIONAL VOMITING AS INTERPRETED BY AUSCULTATION OP THE ABDOMEN 

Neil C. Stevens, M.D. 

WALPOLE, NEW HAMPSHIRE 


T HE two types of vomiting, postoperative and 
periodic, discussed in this article rest on a func- 
tional basis. Both are frequently the result of spasm 
of the pylorus, with simultaneous relaxation of the 
fundus and inhibition of the cardia. These factors 
may be produced by a number of different causes, 
the most important being certain drugs and the 
'condition' of the nervous system. Fatigue, alcohol 
and dietary excesses also play a leading part. 

Many physicians and surgeons fail to remember 
that spasm of the~pyIorus is the primary cause of 
tomiting in these functional conditions, and that 
acidosis and loss of fluids are the result and not the 
cause. Furthermore, the antispasmodic action of 
luminal sodium is not sufficiently appreciated, and 
one frequently overlooks the fact that this drug 
stops vomiting in the majority of such cases, usually 
within half an hour. No good results are obtained 
hy giving it by mouth, since it either is vomited 
or fails to be absorbed. It must be given hypo- 
dermically and in fairly large doses, the first one 
being 5 or 6 gr. Usually one dose is enough. 

, H one makes a practice of listening to the 
abdomen of patients with functional vomiting, one 
finds that they are uniformly silent before any 
medication is given. The spasm at the pylorus 
seems to effect the motility of the entire bowel. 
Twenty minutes to half an hour after the adminis- 
tration of luminal sodium peristalsis begins, and 
almost immediately the nausea and vomiting cease. 

Postoperative Vomiting 


Postoperative vomiting I s °f frequent occurrence. 
H not only may be exceedingly distressing to t e 
Patient but at times results in disaster, so far as t ie 
deration is concerned. It is more frequent in 
nervous, high-strung persons than in others. ts 
occurrence depends to a large extent on the pre- 
operative sedative and the kind of anesthetic use 
Morphine is the sedative preferred by most sur 
Keons and the one most conducive to vomiting } 
ns central emetic action. Many surgeons still to 
not realize that morphine causes, on the one ian , 
Pyloric spasm and, on the other, hypermotihty oi 
[ he small intestine. The net result is an irritame 
, Q 'vel, which together with the shock of the opera 
* l0n frequently produces postoperative vomiting. 
, luminal sodium were always used in large oses^ 
oth preopera tively and postopera tively, 1 c 1 “ 
adence of vomiting and gas pains would be re u 
a minimum. Contrary to the prevailing c i , 
Pains are due to a collection of gas not in a 
d!| ated, flaccid bowel but in a hypertonic and spastic 
s ?all intestine. Morphine and other stimulants 
0 the motor function of the bowel, althoug i 


may produce a temporary relief, in the end aggravate 
and prolong the trouble. 

Illustrative of the type of case under discussion is 
the following. 

A 50-ycar-old woman had a hysterectomy and vaginal re- 
pair and was given Y\ gr. of morphine preoptratively. The 
anesthetic was ether. The operation was uneventful. After 
coming out of the anesthetic the patient vomited and con- 
tinued to do so for the next 24 hours. During that time, 3000 
cc. of 5 per cent glucose solution was administered intra- 
venously and H gr. of pantopon w-as given at 4-hour intervals, 
but the nausea and vomiting continued unabated. Oxygen 
was administered, but it had only a temporary beneficial 
effect. On the evening of the day following the operation, I 
was called to see the patient. Except for the intense nausea 
and vomiting, she seemed to be in good condition. The tem- 
perature, pulse and respirations w-ere practically normal. The 
abdomen was not distended and was completely silent on 
auscultation. ... , , 

With the permission of the surgeon who had performed 
the operation, 5 gr. of luminal sodium vvas given intra- 
muscularly. No other medication was administered. Twenty 
minutes later the first peristaltic sounds were heard, and 5 
minutes after that the patient felt better. The nausea 
stopped and there was no further vomiting. One half-hour 
following the administration of the luminal sodium she asked 
for something to eat. 

There is nothing unusual about this case, except 
that the nausea and vomiting were intense and pro- 
longed. Countless other similar cases arc due to the 
same causes — the shock of the operation, the an- 
esthetic and the administration of morphine or 
pantopon or any one of these. Having listened to 
the abdomen of many such patients, I believe that 
the chief cause is a spasm of the pylorus, which 
permits no gas or contents to pass from the stomach 
into the intestine. The evidence for this point of 
view is that no peristaltic sounds are heard so long 
as nausea and vomiting persist, and that after the 
administration of luminal sodium, usually twenty 
minutes, peristaltic sounds are heard and nausea 
and vomiting disappear. 

Periodic Vomiting 

Periodic vomiting is a frequent condition during 
the first decade of life, especially in nervous, high- 
strung children. Adults, especially neurotic women, 
are also subject to it. It is in all probability a 
functional condition. It may or may not be asso- 
ciated with attacks of migraine and it may come at 
regular or irregular intervals. There is apt to be 
more regularity in the periodic vomiting of children 
than in that of adults. 

The apparent cause of periodic vomiting is a 
neurotic background. The attacks, which arc often 
precipitated«by nervous tension, emotional^ 
fatigue * ^^retions in diet and g»^.* ^ 

in alc^V . I ,;t for a few hours or f« 
deed,;. *ases the attack *•» 
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The onset is usually without much warning, often 
following a hard day’s work or an emotional crisis. 
The vomiting is apt to be frequent and severe. If 
the stomach contents have been expelled and the 
stomach has been at rest for a while, any attempt 
to take solids or fluids is almost sure to precipitate 
another attack. It is useless to give medicine by 
mouth in these cases, since it is never retained. 

Except for the abdomen, the physical examina- 
tion is usually negative. The abdomen is slightly 
spastic and somewhat tender, owing to strain on 
the abdominal muscles. It is silent on ausculta- 
tion and may remain so for long periods except 
for an occasional tinkle. There is in all probability 
an intense spasm of the pylorus that is transmitted 
over the entire length of the small intestine. So 
long as the spasm lasts, the vomiting continues. 

The treatment for this condition varies a good 
deal. Excellent results have been obtained with 
luminal sodium given hypodermically. As much as 
6 to 10 gr. every twenty-four hours may be given. 
It may be necessary to repeat this dosage in the 
second twenty-four hours, but in my experience 
only one patient, whose case is discussed below, 
failed to respond within twenty-four hours. Luminal 
sodiLm relieves spasm and slows the peristaltic 
rate. The following case illustrates the condition 
and its treatment. 

A 35-year-old woman, the mother of two children, began 
to have attacks of periodic vomiting when she was 20 years 
of age, after the first child was born. For IS years she aver- 
aged about three attacks a year, each in her opinion due to 
fatigue or an emotional upset. She had had repeated ex- 
aminations, including several series of x-ray examinations of 
the stomach and intestinal tract. Nothing abnormal was 
found. When the attacks first began, they were extremely 
severe and lasted from 1 to 2 weeks. At the beginning, vomit- 
ing was frequent, occurring every half-hour or every hour, 
and the patient was unable to retain anything. When she 
attempted to take fluids of any kind, they were immediately 
vomited. 

The last attack of vomiting occurred in October, 1941. 
The patient had been working hard and was extremely tired 
before it started. It began with the same intensity as had 
the other attacks. When I was called, she had been vomit- 
ing continually for 24 hours, and even turning over in bed 
_ caused vomiting. Treatment during previous attacks had 
consisted of gastric lavage, the intravenous administration 
of 5 per cent glucose solution and the hypodermic injection 
of a solution consisting of hyoscine, morphine and extract 
of cactus. On the patient’s request this treatment was con- 
tinued, although it was not thought that the hypodermic 
injections were indicated. For 3 days, no beneficial results 
accrued. The vomiting continued unabated, and the patient 
rapidly lost weight and strength. 

On the 4th day, large doses of luminal sodium were given 
subcutaneously — 4 gr. every 6 hours. This was kept up 
for 2 days. On the 2nd day of this treatment, the patient 
still vomited, but at less frequent intervals, and the return 
of peristalsis was noted. On the following day, — the 6th 
day of the attack, — she was much improved. Vomiting 
stopped and she was able to take fluids without nausea. 
Thereafter she continued to improve. 


For the past 22 months, the patient has been in good health. 
She has been taking two Jdrgr. tablets of luminal sodium 
twice a week to allay the' irritability of the stomach and 
nervous system and to prevent a recurrence of the attacks. 

Only 6 cases of cyclic vomiting in children have 
been studied, but these were so similar in their 
history, symptomatology, physical findings and 
response to treatment that one may be hopeful that 
the underlying principle in these cases will hold true 
in a much larger group. All 6 children were between 
the ages -of three and eight years at the time they 
were seen. All were nervous, and at least one-parent 
of each child gave evidence of nervous instability. 
The parents of one patient were heavy drinkers 
and had been for several years preceding its birth. 
The symptomatology was much alike in all the 
cases, with vomiting once or twice a month and 
sometimes oftener, usually precipitated by fatigue, 
nervous tantrums or the consumption of indigestible 
food. Every patient was below normal -weight. 
During prolonged attacks, acetone was present in 
the urine. Marked and persistent hypermotility 
of the bowel was the physical finding common to all 
cases. One of these patients, a boy four years of 
age, did not improve under treatment, and it was 
not until a pair of large, diseased tonsils had been 
removed that he began to do so. For the last two 
years his vomiting has practically ceased. 

The following case is quite typical. 

A 6-ycar-old girl had never been in good health, and her 
mother could not remember when she did not have periodic 
attacks of vomiting. When first seen, she was a pale and 
asthenic child and 11 pounds underweight. She had had an 
attack of vomiting about once a month, occasionally at 
shorter intervals, that lasted about three days; each caused 
extreme weakness and required 2 days’ rest in bed to regain 
strength. Physical examination was normal except for evi- 
dence of extremely active peristalsis. For the previous 3 
years, the patient had been under the care of a New York 
pediatrician, who had unsuccessfully tried many diets. 

She was first seen during an attack of vomiting. One gram 
of luminal sodium was given intramuscularly, and thereafter 
about gr. of luminal sodium was given by mouth three 
times a day for 3 days. The dose was then reduced to gr- 
This was continued for a week and at intervals during the next 
6 months. On only a few occasions since then has she had 
any of the drug. She has now had no attacks for 3 years, 
except one following “grippe.” Up to a year ago, she had 
gained 15 pounds in weight, was going to school, played 
games and was apparently a normal child. 

Summary 

Functional postoperative vomiting and periodic 
vomiting are In all probability largely due to spasm 
of the pylorus. So long as the vomiting continues, 
the abdomen remains silent. A few peristaltic 
sounds are sometimes heard at intervals. 

Luminal sodium given hypodermically in large 
doses relieves the spasm and almost always stops 
vomiting. Peristaltic sounds are usually heard 
within half an hour after its first administration. 
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PRACTICAL DETAILS IN THE MANAGEMENT OF STERILITY, 

WITH SPECIAL REFERENCE TO ENDOCRINE FACTORS* 

Samuel R. Meaker, M.D.,| Charles H. Lawrence, M.D.,} and Samuel N. Vosc, M.D.§ 

boston 


T HE emotional tension of wartime and the ac- 
companying social and economic upheavals 
promptly reflect themselves in outworkings of the 
reproductive instinct. Thus are created new and 
larger problems of prostitution, venereal disease and 
illegitimacy. Thus also new demographic trends ap- 
pear, notably affecting marriage, divorce and the 
birth rate. In 1942 this country attained an all-time 
record of 3,000,000 births, the highest peak of the 
curve coming ten months after Pearl Harbor. At 
the same time there has been a great increase in the 
number of patients seeking the relief of barrenness. 
It therefore seems opportune to survey the present 
status of the investigation and treatment of in- 
voluntary sterility, and to define those lines of pro- 
cedure that have proved to be most useful in clinical 
practice. 


Causation of Sterility 
In order to obtain the best results in the manage- 
ment of sterility, one must appreciate clearly the 
general principles of causation, which are three in 
number. 1 First, clinical cases of sterility arc due 
almost without exception to multiple causes. The 
average such mating presents four or five demon- 
strable factors of infertility. In a minority of cases 
some one factor predominates, in the sense that it 
serious enough by itself to prevent conception. 
Oftener the causative mechanism is a combined 
action of several milder factors, each of which lowers 
ertility to some extent and all of which together 
Produce a sterility that is relative rather than 
absolute. Second, in more than 80 per cent of cases 
J’bese multiple factors are divided between the hus- 
and and the wife. Thus, it is comparatively un- 
common to find that the fault lies entirely with one 
partner. In the aggregate, the sum totals of male 
an d female responsibility are about equal. 1 hird, 
constitutional disorders, both endocrine and noti- 
fy 0c rine, play a large part in the causation of 
u man infertility. In the male they arc considerably 
m °' e important than are local abnormalities of the 
genital organs. 


Diagnostic Study of Sterile Mating 
From what has been said about etiology, it follows 
at ever)' sterility problem ought to be surveyed 
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from four viewpoints — urologic, gynecologic, medi- 
cal and endocrinologic.fi A basic routine should be 
followed, with supplementary examinations made on 
special indication. Complete study is essential to 
reveal all the causative factors present and so to 
permit a therapeutic attack from all possible angles. 
Procedure on this basis has more than doubled the 
number of successful results obtained. It would be 
sadly inadequate in sterility cases to accept the first 
abnormality discovered as the sole and only cause, 
on the unwarranted assumption that other faults 
do not coexist. 


Urologic Management 


The urologist takes a history and makes a careful 
examination of the male reproductive organs. In a 
small number of cases these steps in the investiga- 
tion reveal major obstacles to fertility, such as in> 
potence, testicular atrophy and blockade in the 
epididymides. Oftencr the examiner discovers con- 
ditions of comparatively minor importance. The 
most frequent finding is chronic prostatovesiculitis. 
This disorder was formerly considered to be a lead- 
ing cause of male sterility because of the fact that 
the spermatozoa, after leaving the testicles, come 
into contact with bacteria and pus. Our experience 
has been that prostatovesiculitis, like any other 
chronic focal infection, contributes to infertility 
principally by elaborating toxins that pass into the 
blood stream and depress spermatogenesis. 

In complete azoospermia, fortunately com- 
paratively uncommon, it becomes necessary to dis- 
tinguish between inactivity of the seminiferous 
tubules and bilateral obstruction of the epididy- 
mides. Puncture and aspiration of the testicle have 
been used to make this differential diagnosis. A 
better method is testicular biopsy, which gives 
precise information about the functional condition 
of the germinal epithelium. If adequate spermato- 
genesis is found to be going on and if spermatozoa 
arc present in the epididymides, the operator may 
proceed to perform an cpididymovasostomy. Al- 
though this operation succeeds in only a minority 
of cases, it ofTcrs the only chance of remedying an 
otherwise hopeless situation. 

The critical examination of semen has contributed 
more to the successful management of sterility than 
has any oilier detail of modern progress. With cer- 
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tain reservations, it may be assumed that a quan- 
titative estimate of male fertility is afforded by the 
mathematical evaluation of the spermatozoa on the 
four counts of number, morphology, motility and 
endurance. An average normal specimen contains 
100,000,000 spermatozoa per cubic centimeter; 
80 per cent of these are mature and well formed; 75 
per cent exhibit lively motility; and under favorable 
conditions of temperature and moisture they remain 
active for the better part of twenty-four hours. If 
a specimen falls notably short of these standards 
in any respect, some degree of infertility is indicated. 
An excess of morphologic faults is a finding of the 
greatest significance, since it strongly suggests a con- 
stitutional disorder. Unfortunately, only a minority 
of urologists make a practice of evaluating seminal 
morphology, and in consequence innumerable cases 
of male infertility go unrecognized. This point is so 
important that it deserves illustration. 

Case 1, Mr. and Mrs. A had been married for 6 years and 
involuntarily sterile for 5. The wife presented no serious 
obstacle to fertility. The husband’s 6emen showed a sperm 
count of 60,000,000, with 32 per cent abnormal forms, a 
motility of 70 per cent and an endurance of 10 hours. There 
was nothing grossly wrong with his genital organs. He was 
referred back to his family physician with the recommenda- 
tion that he be further studied from the medical and en- 
docrinologic viewpoints. The physician elected to send him 
to a urologist, a man eminent in his field but without special 
experience in sterility. The consultant reported that the 
patient was free from prostatovesiculitis, that his semen con- 
tained large numbers of active spermatozoa and that he 
might therefore be regarded as perfectly fertile. This opinion 
prevailed. The wife was subjected to a useless curettage, 
and is now, I believe, receiving vitamin E. She has not 
conceived nor, unhappily, is she likely to do so. 

By way of contrast, a case is cited in which a 
similar problem was handled intelligently. 

Case 2. Mr. and Mrs. B had been married and involuntar- 
ily sterile for 3 years. By a former marriage the husband 
had a son 8 years old. The referring physician reported 
that the wife’s uterus was retrofiexed and contained a fibro- 
myoma as large as a hen’s egg and that the husband’s semen 
appeared excellent. A complete investigation of the couple 
was carried out. Insufflation of gas showed the tubes to be 
patent, and postcoital examination demonstrated that sper- 
matozoa had reached the cervix; thus both of the uterine 
conditions were proved unimportant as factors of infertility. 
The' semen had a sperm count of 72,000,000, with 34 per cent 
abnormal forms, a motility of 7 S per cent and ah endurance 
of 24 hours. No local genital lesion was demonstrable. Con- 
stitutional study of the husband identified chronic dental 
infection, poor hygiene, and mild hypothyroidism. He was 
treated; his wife was not. The abnormal forms diminished 
to 23 per cent. Two months later the wife conceived, and she 
is now approaching the end of an uneventful pregnancy. 

Pregnancy has followed improvement in seminal 
morphology in so many cases that one may jus- 
tifiably assume a cause-and-effect relation. A detail 
of Case 2 worthy of emphasis is the fact that the 
husband, the responsible partner in this sterile mat- 
ing, had been able to produce a conception nine 
years previously. Individual fertility levels are not 
constant but undergo continual fluctuations. This 
is easily demonstrated in male patients, in whom 
conspicuous changes for the better or for the worse 
may occur within a few months. 


Gynecologic Management 

An adequate gynecologic survey' of the infertile 
woman includes the following items: history, ab- 
dominopelvic examination, measurement of the 
uterine index, study of the endocervical secretions, 
postcoital examination, a test of tubal patency and 
the taking of a specimen for endometrial biopsy. 

Certain details of the gynecologic history acquire 
special importance when the complaint is sterility. 
Among these are duration of marriage, use of con- 
traception and pregnancies, if any, with their out- 
come. Inquiry about the sex life sometimes reveals 
such infrequency of intercourse that on this count 
alone the chances of conception- would be small. 
Normal menstrual behavior usually means that 
ovulation occurs, although exceptions are not un- 
common; abnormalities are worthy of close atten- 
tion as possible indications of ovarian malfunction. 
Perhaps a third of observant women report periodic 
midmenstrual phenomena, such as brief spotting, 
leukorrhea and Mitlelschinerz ; these symptoms 
presumably coincide with ovulation. Information 
should be obtained about previous investigation and 
treatment for sterility, as well as about pelvic and 
abdominal operations of any sort. Two recent pa- 
tients took treatment for years in the hope of con- 
ceiving, unaware of the fact that they had under- 
gone bilateral salpingectomy. 

Positive findings on abdominopelvic examination 
must be specially evaluated with regard to their 
effect on fertility. Many gross lesions, notably the 
majority of uncomplicated retrodisplacements of' 
the uterus, are unimportant from this point of view. 
On the other hand, conditions ordinarily trivial / 
sometimes become highly significant in sterility 
cases. Chronic Skene’s adenitis indicates old gonor- 
rhea, with the ever-present possibility of tubal occlu- 
sion. Stenosis of the external os and strictures of the 
cervix may prevent free drainage of the endo- 
cervical secretions. Stigmas of hypoplasia are often 
in evidence, particularly in the form of a cervix that 
is long, conical and anteflexed. Polycystic ovaries 
represent the result of faulty ovulation in the 'past 
and at the same time offer an impediment to normal 
ovulation in the future. 

Some years ago, one of us (S. R. M. 3 ) defined the 
uterine index, a quantitative measure of the dif- 
ferential development of the uterus based on the 
relative lengths of corpus and cervix. In a com- 
pletely infantile uterus the index is 0.25; in the 
mature organ it is 0.75 or higher. True infantilism 
is rare, although mahy practitioners have the habit 
of making this diagnosis whenever the uterus seems 
small; but lesser degrees of female genital hyp°* 
plasia frequently present themselves, and are clin- 
ically important because of the fact that under- 
developed ovaries produce few if any highly fer- 
tile ova. ~ 1 

The endocervical mucus must afford an environ- 
ment favorable to spermatozoa if they are to reach 
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the upper genital tract in good condition. It nor- 
mally undergoes a cyclic variation in consistence, 
being rather thick and viscid through most of the 
month but becoming thinner around the time of 
otulation. Congestion, inflammation and faulty 
drainage may lead to the formation of an inspissated 
mucous plug that entangles and kills the male cells. 
In such cases pregnancy is sometimes made pos- 
sible by such simple measures as the passage of a 
sound, precoital clearing of the cervix and the use 
of heat. When the trouble is more obstinate it may 
require cauterization, conization with the high- 
frequency current or a slight plastic operation to 
enlarge the external os and provide freer drainage. 

For postcoital examination the wife reports two 
hours or less after intercourse. Microscopic study 
of the cervical contents shows the presence or ab- 
sence of spermatozoa and the condition of those 
present. JThe special value of this test lies in the 
information that it affords as to norma! delivery 
and reception of the male cells. It also gives direct 
evidence of the favorable or harmful effect of the 
endocervical environment. The recovery of living 
spermatozoa from the cervix indicates that the hus- 
band possesses at least some degree of fertility, but 
does not suffice to permit the necessary quantitative 
evaluation. The findings of postcoital examination 
should always be correlated with the results of direct 
examination of the semen. 

There arc two standard methods of testing the 
Patency of the tubes: transuterine insufflation of 
p s a °d transuterine injection of iodized oil, fol- 
lowed by x-ray. Each of these lias its particular 
advantages. Insufflation gives more information 
about the functional condition of the tubal muscu- 
ature, whereas hystcrosalpingography is superior 
or the demonstration of structural conditions and 
or distinguishing unilateral from bilateral patency. 
^ generally good practice to do insufflation first, 
^serving oil injection for those cases in which the 
arc not normally patent to gas. Apparent 
■ockades sometimes disappear when chronic pas- 
S! ve congestion is relieved by the use of heat or 
retr °displacement is corrected. Both in- 
sufflation and injection^have therapeutic as well as 
'agnostic value: they are indicated in mild ob- 
structions, in occlusions unsuitable for operation 
* n ~, as a detail of the aftercare of salpingostomy. 

There is, unfortunately, no test that demon- 
strates conclusively whether ovulation has occurred, 
"direct evidence may be obtained by any of half 
ozen technics, of which endometrial biopsy is the 
"°st practical. By a simple office procedure a small 
J*nple of endometrium is taken not longer than 
r ce days before the beginning of a menstrua 
£nod. ]f the specimen shows a normal secretory 
one may conclude that the ovary contains an 
ct n e corpus lutcum, presumably the result of a 
c *ntly ruptured follicle. Such a finding does not, 
°Hcver, prove that a highly fertile ovum has been 


liberated. In cases in which the premenstrual en- 
dometrium fails to exhibit a physiologic secretory 
phase, there is strong reason to believe that the cycle 
just ending has been anovulatory. 

The surgical treatment of female infertility in- 
cludes procedures of three general sorts. Mention 
has been made of dilatation and of tracheloplasty 
for the purpose of improving drainage of the en- 
docervical secretions. Operations to restore tubal 
patency may be undertaken with a fair hope of 
success, provided that cases are carefully chosen 
and that the aftercare is skillful . 4 Conservative sur- 
gery of the ovaries, notably the removal of retention 
cysts and persistent corpora lutea, is sometimes 
necessary to make ovulation possible. Two other 
procedures should be mentioned only to be con- 
demned Suspension operations are irrational un- 
less malpositions of the uterus are complicated^ by 
conditions demonstrably unfavorable to conception; 
they ought never to be performed except after a 
therapeutic trial of reposition and use of the pes- 
sary. Curettage of the endometrium as commonly 
practiced is not only valueless as treatment for 
sterility but sometimes harmful. 

There is still a widespread misconception among 
both physicians and laymen about the indications 
for artificial insemination with the semen of the 
patient’s husband. The general impression seems 
to be that this is a procedure of last resort, to be 
tried when other methods of treatment have failed. 
As a matter of fact, artificial insemination offers no ; 
advantage whatever over sexual intercourse in cases 
where spermatozoa are naturally delivered to the 
cervix and there encounter a favorable medium. 
Its utility is therefore limited to the treatment of 
such comparatively uncommon disorders as hypo- 
spadias, impotence, vaginismus and intractable 
hostility of the endocervical mucus. On the other 
hand, insemination with donor semen, now coming 
more and more into favor, provides a remedy for 
childlessness in that large group of matings in 
which the husbands are incurably sterile. 

Medical Management 

Stockbreeders have always found it profitable in 
terms of dollars and cents to pay attention to the 
general physical well-being of their flocks and herds. 
In the old days physicians made a point of giving 
similar care to their sterility patients. \\ tth the 
featuring of complicated modern technics of in- 
vestigation and treatment, this simple aspect of 
management has become neglected. It should re- 
ceive more consideration, for the proper functioning 
of the gonadokinctic mechanism depends in no 
small measure on sound health and good hygiene. 

Complete study of cases brings to light a high in- 
cidence of certain constitutional factors of in- 
fertility. One of the commonest of these is poisoner 
""^hronic focal infection of the tccth^.i- 
\ '..nasal sinuses. Chemical poise. 
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example, lead and alcohol — fall into the same 
category. Debilitating diseases of all sorts are im- 
portant, particularly the milder grades of anemia 
frequently encountered. Among dietary faults in- 
adequate protein intake easily holds first place; 
avitaminosis is occasionally found. Sterility patients 
are often underexercised and in consequence suffer 
from the effects of a sluggish metabolism. Many of 
them, especially men, are victims of overwork, 
nervous tension and the general complex created by 
the artificial conditions of modern civilization . 6 

It is clinically demonstrable that disorders of the 
sorts just mentioned depress human fertility, some- 
times severely. The practitioner who seeks and 
treats them as routine will accomplish not a few 
cures impossible by other means. 

Endocrinologic Management 

Physicians have come to believe that the results 
of endocrine treatment of infertility are generally 
disappointing. Many of the physiologic responses 
obtained in laboratory animals fail to manifest 
themselves with the same regularity in human 
beings. Optimistic claims made for new hormonal 
preparations prove to be exaggerated. Moreover, 
glandular therapy as commonly practiced in sterility 
cases can scarcely be expected to bring any great 
measure of success, since oftener than not it means 
simply the haphazard giving of “shots” on in- 
sufficient indications. 

Although the efficacy of present-day endocrino- 
logic methods admittedly leaves much to be de- 
sired, the fact remains that in certain types of cases 
the judicious use of potent glandular preparations 
increases fertility to the point where conception 
becomes possible. To accomplish such results the 
practitioner must have the best possible idea of the 
endocrinopathic states responsible for infertility 
and of the lines of procedure that offer a reasonable 
chance of correcting these disorders. He should also 
bear in mind that there are two important pre- 
requisites to successful endocrine therapy. First, 
coexistent nonendocrine factors of infertility must 
be eliminated. Measures to stimulate the ovaries 
are obviously futile if the wife’s tubes are closed or 
the husband has azoospermia, and yet an immense 
amount of treatment fully as irrational as this has 
been administered. Second, conditions inhibiting 
normal endocrine function should be removed. 
Under this heading come local impediments to 
ovulation, such as retention cysts, and in both sexes 
any type of depressing constitutional state, par- 
ticularly toxemia from chronic focal infection. 

Since the chief aim of opotherapy in sterility is 
to improve the production of spermatozoa or ova, 
it is worth while to review briefly the endocrine 
mechanism thai v controls gametogenesis.' Among 
the several hormones supplied by the anterior lobe 
of the pituitary gland there are two, or possibly 
two phases of the sWne hormone, that are gonado- 


tropic or gonadokinetic in the sense that the 
stimulate testicular and ovarian function. In th 
male these hormones maintain the activity both c 
the seminiferous tubules and of the interstitial cell 
of Leydig. The interstitial cells in their turn elabo 
rate the androgenic or male sex hormone, testos 
terone. In the female the pituitary, gonadotropi 
hormones bring about cyclic ripening of follicle 
and formation of corpora lutea. The ovarian follicl 
secretes the female sex hormone, estrin; the corpu 
luteum produces estrin and progesterone. Botl 
testosterone and estrin have the property of limit 
ing or checking the secretion of gonadotropins; thu 
a pituitary-gonad balance is established. To a cer 
tain extent this balance is dependent on the prope 
functioning of other endocrine glands, notably th 
adrenal cortex, the islands of Langerhans and th 
thyroid gland. 

The four endocrine disorders that figure mos 
prominently as factors of human infertility ar 
hypogonadotropism, male hypogonadism, femal 
hypogonadism and hypothyroidism. 

Hypogonadotropism 

An insufficiency of pituitary gonadotropic actioi 
during adolescence results in some degree of genita 
hypoplasia, with permanent anatomic stigmas am 
functional impairments that can seldom be cor 
rected after the end of the plastic age. Hypo 
gonadotropism occurring in adult patients leads t< 
an underfunction of the testicles or ovaries that 
provided that these organs are essentially normal 
often responds to treatment. 

It is not easy to make a precise diagnosis of the 
gonadotropic insufficiencies that usually present 
themselves in sterility cases. In men and non- 
pregnant women the urinary output of the hormones 
in question is so small that assays are not very help- 
ful. Blood-serum assays may be more informative, 
If all other causes of poor spermatogenesis can be 
ruled out, such findings as oligozoospermia and de- 
fective morphology may be presumed to indicate 
either subnormal stimulation of the seminiferous 
tubules or subnormal responsiveness, both of which 
conditions suggest the need of a stronger gon- 
adotropic effect. Similarly in women one arrives at 
a diagnosis of hypogonadotropism indirectly, on 
the basis of evidence of poor follicular function 
obtained from endometrial biopsies, pregnanediol 
determinations and vaginal smears. In both sexes 
a proper therapeutic test often serves to confirm 
the presumptive diagnosis. 

For purposes of treatment there are available 
preparations of the pituitary glands of animals ana 
anterior-pituitary-like substances of chorionic origin 
derived either from the urine of pregnant wom ®j! 
or from the blood serum of pregnant mayes. Ai 
these must be given parenterally, since their active 
principles are destroyed by trypsin. Each of them 
is reported to have accomplished good results in 
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i cases of deficient spermatogenesis. 6 As to their 
effect on the ovaries, they have somewhat different 
properties. Pituitary gonadotropins tend to ripen 
follicles, whereas the chorionic hormones arc pre- 
dominantly luteinizing. For this reason it is often 
advisable to use these preparations in some sort of 
combination. Excessive dosage should be avoided, 
since it may produce atrestc follicles and other 
degenerative changes. 7 

In theory, gonadotropic therapy ought to be a 
specific remedy in that considerable group of cases 
'in which deficient gametogenesis is due to pituitary 
underfunction.' In practice, results have not come 
up to expectations, but successes are frequent 
enough to warrant the use of this method when 
rational indications for it are present. 

Male Hypogonadism 

Hypogonadism in adolescent boys interferes with 
i the development of the secondary sex characteristics, 
i When the secretion of testosterone drops below the 
| normal level in adult men, other results appear. 
There is sometimes loss of sexual desire and po- 
tency. A more constant effect is depressed function- 
ing of the epididymides, prostate gland and seminal 
vesicles. 

Testosterone insufficiency may be demonstrated 
by absence from the urine of the degradation prod- 
uct androsterone. The semen is likely to be re- 
duced in volume and to exhibit increased viscosity. 
The most frequent spermatozoic defects in such 
cases are diminished motility and short duration of 
hfe, if not complete necrospermia. Other types of 
■ P°° r 8emen, notably those with oligozoospermta 
a nd abnormal spermatozoa, are seldom if ever 
caused by a lack of androgenic hormones. 

from the foregoing facts it follows that there are 
lwo ynain indications for testosterone therapy in 
sterility. First, androgens are valuable in impotence 
^hen this disorder is directly caused by hypo- 
gonadism. The physician should, however, bear in 
unnd that in most cases impotence is primarily of 
Ps>chic origin. Second, decreased spermatozoic 
Vitality and thick, scanty semen indicate the need 
or physiologic stimulation of the epididymides and 
accessory glands. When androgenic treatment is 
undertaken it is usually advisable to give gon- 
adotropins also, to offset the tendency of the gonadal 
hormones to check or inhibit the function of the 
anterior lobe of the pituitary gland. Without this 
Precaution there is considerable risk of depressing 
spermatogenesis. 

Female Hypogonadism 

Inadequate secretion of estrin at the time of 
adolescence prevents the full development of second- 
a T sex characteristics. In mature women a lack 
0 estrin or progesterone, or both, produces a number 
0 effects, in particular pathologic muscular and 
pithelial reactions in the tubes, uterus ' 


The uterine disturbances may lead to abortion, as 
well as to various menstrual disorders, but as a 
factor of sterility in the sense of inability to conceive, 
female hypogonadism plays a relatively minor role. 
This endocrinopathy is a result, rather than a cause, 
of abnormal ovarian behavior. 

Urine assays afford quantitative information con- 
cerning the excretion of the derivatives of estrin and 
of progesterone; in cases of the more obscure type 
these tests are worth the difficulty and expense en- 
tailed. Ordinarily one depends on vaginal smears 
to reveal estrin deficiency, and on endometrial 
biopsies to show insufficiency of progesterone. 

The chief practical uses of estrogens in sterility, 
however, are not for replacement therapy in demon- 
strable underfunction of the ovaries, but rather for 
specific stimulation of the tubes and uterus. Thus, 
good results have been obtained in tubal obstruc- 
tions, both hypoplastic and inflammatory. 8 Thus 
also, whenever any marked degree of genital hypo- 
plasia is present, a course of estrogenic treatment 
may advantageously precede attempts to stimulate 
ovulation by the administration of gonadotropins. 5 
For these purposes diethylstilbestrol and the various 
biologic preparations appear to be equally satis- 
factory. In no way, either as replacement or as 
stimulation, can ovarian therapy logically be ex- 
pected to improve oogenesis. Nevertheless, by 
some mechanism imperfectly understood, cyclic 
estrin-progesterone treatment of certain menstrua! 
derangements, notably amenorrhea and anovula- 
tory bleeding, is not infrequently followed by 
conception. 10 

Hypothyroidism 

It is a well-established fact that in both sexes 
underactivity of the thyroid gland, even of slight 
degree, exerts a markedly depressing effect on fer- 
tility. The mechanism may be either a secondary 
upset of the pituitary-gonad balance or the harm- 
ful influence of a sluggish metabolism on the germ 
plasm. Whatever the explanation, clinical ex- 
perience proves that an adequate level of thyroid 
function is one of the requisites of good sperma- 
togenesis and oogenesis. 

Routine examination of infertile patients reveals 
a considerable incidence of hypothyroidism. Many 
of these patients have low metabolic rates, slow 
pulses and subnormal temperatures but are free 
from the more conspicuous signs and symptoms 
of their disorder. They are energetic and alert 
and not overweight, and in general present nothing 
of the typical myxcdemic picture. The semen often 
shows oligozoospermia or a high percentage of 
abnormal forms. 

It should be remembered that a low metabolic 
rate is not by itself proof of hypothyroidism, and 
that treatment , instituted on this sole indication 
may be useless or even harmful. ut when, -the 
diagnosis is properly established other, f 
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of infertility are ruled out, replacement therapy, 
with periodic checks to regulate dosage, gives 
remarkably satisfactory results. 


Summary 

Some forty or fifty abnormal conditions are now 
recognized as obstacles to human fertility. These 
include constitutional depressions as well as dis- 
orders of the reproductive organs. In the typical 
clinical case of involuntary sterility several of these 
factors are present, and they are usually divided 
between the husband and the wife. This paper dis- 
cusses the methods of complete diagnostic study 
prerequisite to any well-organized plan of treatment. 
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BOSTON MEDICAL LIBRARY 
Report of the Librarian* 


T HE Library passed through its second year of 
our participation in the war, unbombed, un- 
wept and almost unsung. The trustees carried their 
burden with fortitude; the librarian made a moderate 
effort to use his budget appropriately; and the 
director and staff continued to serve the fellows and 
the public in the standards so long established. 
Slowly, as many of our more active members, the 
young men and women in the full bloom of their 
inky careers, went into the services or were called 
for more arduous and time-consuming hospital or 
teaching jobs, attendance fell off to one third and 
the use of our books, periodicals and pamphlets 
decreased by an almost equal amount, when com- 
pared with the figures for 1942. So, too, did inter- 
library loans. We were not actually hibernating, 
but our activities were somewhat slowed down jn 
relation to the number of people we served daily. 
Within the Library itself, however, work went on 
at an even increasing pace. We tried to catch up 
on cataloguing and, although only 2000 new items 
were added to the Library in 1943, 15,000 catalogue 
cards were written, thus finally making available 
to our readers hundreds of volumes, not previously 
classified and catalogued. Much time was given, 
moreover, to our duplicate material, the director 
being only too glad to have a few extra moments 
for this. important work. We were fortunate in re- 
ceiving a considerable number of physicians’ li- 
braries as gifts during the year. This welcome ma- 
terial means to the director and his staff careful 
checking for items that we do not have, comparing 
ail duplicates with our copy in order to retain the 
best and discard the old, classifying and cataloguing 
the new accessions and finally putting the items into 

♦Read tn part at the 'annual meeting of the Boston Medical Library, , 
March 7, 1944. The full report will appear in the Sixty-Eighth Annual' 
Report of the Boston Medical Library (Boston, 1944), 


circulation. Thus a personal library, donated by a 
physician or his heirs, is integrated into our collec- 
tions. In this way our library was largely built 
up in the past and our shelves are filled, as you well 
know, with the personal books formerly owned by 
past members. Such is the natural growth of a 
library such as ours, for the deeds of good men live 
after them in our overflowing stacks. 

The rate of use of our collections remains about 
the same from year to year, although the quantity 
is less as the war proceeds. The 6000 readers of all 
types in 1943 used slightly more than four items 
apiece. Members, however, averaged eight items 
per individual for home use and about fifteen for 
use in Holmes Hall. Such figures are of little value 
for meticulous analysis, since many members did 
not use the Library at all. The estimates go to show, 
however, much to the satisfaction of the librarian, 
that the Library is used perhaps more extensively 
than many of our colleagues realize. 

Book-Review Department 

The war has caused some changes in book re- 
views. Fewer long reviews can be published in the 
New England Journal of Medicine owing to restric- 
tions of space, and fewer reviewers, particularly the 
younger men who often were actively engaged m 
research and the writers of books in their specialties 
before the war, are available. To ease the situation, 
an excellent compromise has been made; as each 
book is received, a brief description of its contents, 
usually limited to six or eight lines, accompanies the 
listing under “Books Received.” In addition, cer- 
tain books are selected for more extensive critical 
appraisal by competent reviewers, whose names are 
published in each index number of the semiannua 
volumes of the Journal . In 1943, seventy-eight 
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physicians furnished one hundred and forty-six 
review's. The quality of the work seems to the 
librarian to be uniformly good, for men chosen for 
this combined service to the Journal and the Library 
are among the outstanding members of the medical 
profession. The librarian, moreover, is fully con- 
vinced that their reviews are sounder because they 
are unsigned. So long as the quality of the group of 
reviewers is maintained, even the most sensitive 
author has little reason to complain of their un- 
biased and natural sentiments. The librarian has 
vet to see a grossly unfair or overpersonal book re- 
ilew in the Journal. He only wishes more reviewers 
ivfluld add punch to their blows ! There are far too 
much slipshod writing, inconsequential changes to 
juahe a "new edition,” and poor publishing in 
medical literature. 

Occasionally a book is reviewed in the editorial 
columns of the 'Journal , particularly contributions 
of local interest or of outstanding value as dis- 
tinctive additions to medical advancement. Three 
such books were so treated in 1943; the splendid 
book The Embry ological Treatises of Hieronymus 
Fabricins , translated and edited by Howard B. 
Adelmann, of Cornell; F. C. Irving’s Safe Deliver - 
' ai l Ce \ a sound history of the Boston Lying-in Hos- 
pital and the growth of obstetrics in Boston; and 
Nurse Redmond’s I Served on Bataan , a stirring 
account of her experiences. 

Special Accessions 

With book funds limited to specific purposes, 
the addition of books in certain fields of medicine 
continues to be one of the main functions of the 
• Library. To spend such funds wisely and well is 
^ by any means an easy task, but paths well laid 
down by our predecessors are usually followed in 
the fields of incunabula, early English imprints, 
Americana and books in Hebrew. 

Incunabula 

Twelve incunabula were added in 1943, ten after 
jhe Catalogue was compiled. Thus the total num- 
. er °f Incunabula of medical and scientific interest 
,n the Library at the end of 1943 was six hundred 
a nd eighty-four, representing the most complete 
.lection of its type in America. With the publica- 
pon of Air. Ballard’s Catalogue, dated 1944 but not 
deluding all accessions in 1943, it is presumed that 
t collection will become more widely known by 
scholars and consequently more useful to them. 

he additions, moreover, in 1943 have helped to fill 
out cer tain sections of the collection, thus carrying 
0Ul 0ur aim to make the incunabula on our shelves 
a s representative as possible, without duplicating 
^yier holdings in Boston and its immediate vicinity. 
of Q n 8 *’ ne lt ™Y noted that the addition 
0 Be iirinis et pulstbus by Aegidius Corbolicnsis, 
tcording to the Stillwell CrnsUs, brings the -first.. 


copy of this book to New England. Three more 
books, or editions, of the prolific writer Philippus 
Beroaldus bring our total of volumes by this author 
up to eighteen. The Library has added another ex- 
ample of the Lunarinm of Bernardus de Granollachs 
and now possesses three editions of this rare book, 
two in Latin and one in Italian. The De lanliis et 
phitontcis mulieribus by Molitoris is another book 
not previously listed as in New England. Still in 
line with the same policy is the acquisition of the 
Exposttio in libros posteriorum by Thomas de 
Aquino, for by consulting Stillwell we find three 
other copies distributed in the United States, in 
San Marino, California, Chicago and Baltimore. 
With the addition of one in Boston, the regional 
distribution for scholars appears to be excellent. 
Finally, a book by Trithemius not previously repre- 
sented in our collection is the only copy, according 
to Stillwell, in a library on the East Coast. Thus, 
in buying incunabula in 1943, the geographical 
availability of these rare books has been given due 
consideration in its proper relation to all the other 
factors that go into wise selection. 

Air. Ballard’s A Catalogue of the Medieval and 
Renaissance Manuscripts and Incunabula in the 
Boston Medical Library , finished by February, 1943, 
could not be printed until the last of the year owing 
to war conditions, and therefore was not published 
until 1944. In spite of the complicated nature of 
the task of compiling this book, only one important 
error has been noted. The illustration of a manu- 
script in Hebrew by Bernard of Gordon (Fig. 3, 
page H) was inadvertently printed upside down. 
This annoying oversight is not fully accounted for, 
but one fact in explanation, although not excusing 
our carelessness, is of interest. The manuscript, 
formerly in the Prince Dietrichs tein library, was 
also inserted upside down by the original binder 
of the volume, apparent\y unnoticed by the Prince’s 
librarian! A new plate, with the illustration in 
correct posit/on, has been printed and distributed 
to subscribers of the Catalogue and inserted in 
copies for future sale. 

English Imprints before 1640 

Two valuable and important imprints in this class 
were added in 1943: the first English surgery, The 
■Noble Experyence of the Verluous Handy lVarke of 
Surgeri , by Hieronymus Brunschwig, printed in 
Southwarke by Peter Trcveris in 1525, and The 
Grete Ilerbalf issued the next year by the same 
printer from the same section of London, These 
two books, with two others previously acquired, 
The Vcrluose Bol’e of Distyllacyon and The Judycyall 
of Utyns , bring to the Library examples of the 
four important folio publications of medical in- 
terest issued in the early sixteenth century in 
English. They serve to illustrate., the character of 
early Tudor medicine at a time when medieval 
medicine was still holding sway 1 ough beomping 
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to loosen its grip before the overwhelming might lieve that he was a scholarly observer who drew 
of the humanistic and scientific Renaissance. many valid conclusions from his practical surgery 

Brunschwig, an Alsatian field surgeon, who wrote on the field of battle.. The striking illustration on 
a detailed account of gunshot wounds, was the author the title page of the man being trephined for .a head 
of a famous work on surgery, written in the Strass- wound shows marked powers of observation. The 
burg dialect and published in Strassburg in 1497. right facial paralysis is well shown; it. is clearly of 



The book was popular and full of striking illustra- the peripheral type, with the wide palpebral fissure 
tions. ' The English translation of Brunschwig’s and smooth brow. A third nerve palsy is shown on 
... Surgeri (Fig. 1), printed in 1525, omits much of the the other side, the eye being pulled to the outer 
text and many of the woodcuts, but still preserves corner by the unopposed action of the sixth nerve, 

. the. essence of the work with the description of with the dilated pupil, the result of unrestrained 
‘ " ligature of vessels and reduction and immobiliza- sympathetic stimulation. A paralysis' of the let . 
tion of fractures. Although Jerome of Brunswick side of the tongue is also well shown. This drawing 
has not been awarded a high place in medical his- resulted from more than a hasty glance by the sur- 
a C areful reading of this book leads one to be- geon. The book, moreover, contains much S 00 , 
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advice to students and young surgeons and was cer- 
tainl) worthy of the folio volume provided by 
Treteris. One only wishes that the whole of the 
book with all the illustrations had been included 
in the first important surgery to appear in England. 

The second book, The Grete Ilerball (Fig, 2), was 
translated from the French by Peter Treveris, the 


by Treveris became the most famous of the early 
English herbals. It was preceded in England by 
only one other herbal, issued by Richard Banckes 
in 1525, recently published in facsimile from the 
rare copy m the British Museum. 

An important part of herbal medicine was the 
preparation of the herbs by distillation. To Hierony- 



Ficure 2. The Title-Page of The Grete Herball ( London in Soulhaarhe , 1526). 


Ppnter of Brunschwig’s Surgeri , and issued from 
” IS press in Soutluvarke in 1526. Its predecessor, 
e trant herbier , was one of the many fifteenth-cen- 
tUr y Prench herbals, dealing with medicinal plants 
an d the virtues of herbs as remedies used in the 
Raiment of disease. This was one of the most 
Popular of the early herbals, compiled from sources 
E° in g back into the Middle Ages. The book printed „ 


mus Brunschwig, the surgeon, we also turn for the 
most complete treatise of the time. This, The 
Vertuose Bole of Distyllacyon (Fig. 3), was pub- 
lished by Laurens Andrew e in London in 1527. 
It describes the elaborate apparatus used in the 
technical procedure of preparing herbs. 

The fourth book deals wdth a study of urine, one 
of the most valuable aids to diagnosis known to the 
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sixteenth-century physician. Urinalysis was de- 
veloped to such an extent that often the physician 
made the diagnosis without ever seeing the patient. 
The book was also to be used by the patient so that 
he could properly describe the urine to his physician. 


America (Boston, 1749-1751), in two volumes, by 
William Douglass, the writer of the controversial 
pamphlets against Zabdiel Boylston, has long been 
a desired item. Benjamin Rush’s An Account of 
the Sugar Maple-tree (Philadelphia, 1792) is a wel- 
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Figure 3. The Title-Page of Brunschung’s The Vertuose Boke of Distyllacyon 

( London , 7527). 


The folio, The Judycyall of Uryns (Fig. 4), was pub- 
lished by Peter Treveris about 1527. 

American Imprints 

To the books published in this country we have 
added a few important items. The first edition of 
A Summary, Historical and Political, of the First 
Planting ... of the British Settlements in North 


come addition, as is the personal copy, with correc- 
tions, of The Young Stethoscopist (New York, 1848) 
by Henry I. Bowditch. The Library, moreover, 
has also acquired the first issue of the Art Anatomy 
of William Rimmer, published in JBoston^ i n 1 877^ 
Other Accessions 

The Library added in 1943 the daybooks of Sil 3& 
Brown, of North Wilmington (1809-1844), c e 
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prescription books from Lemon Drug Store, Marble- quartered in our building. In addition, a rearrange- 
head (1S30-1870); a considerable collection of ment of space has allowed for a further expansion 
various foreign imprints, including Linacre's trans- of the ever-increasing activities of the Massachusetts 
lation of Galen’s De pulsmtm usu, many medical Medical Society, long a close associate and ardent 
dissertations from the College of Physicians, Phila- supporter of the Boston Medical Library. With 



r icURE 4 . The Title-Page of The Judycyall of Uryns ( London , 15271). 


delphia, and the University of Rochester; and 
numerous other gifts or purchases. 

* * * 

/l he Library continues to enjoy its close associa- 
ll °n with The New England Journal of Medicine 
an d The Journal of Bone and Joint Surgery , both 

1 


these friends and others, together with the loyal 
work of the trustees and the various committees, 
the librarian looks back on 1943 as a successful year 
in medical library history and toward a fuller stage 
of usefulness to the medical profession and to the 
public in the years to come. 

Henry R. Viets, Librarian 
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tions in susceptibility to this solvent dependent on 
age. In his series, 277 employees were studied — 
158 men and 119 women. Under the conditions 
of exposure to tetrachlorethane experienced by this 
group, striking hepatic involvement was noted, 
and enlargement of the liver was found in nearly 
25 per cent of the women but in only 12.6 per cent 
of the men. Not only was there a great difference 
in susceptibility based on sex, but it also appeared 
evident that older persons were much more liable 
to hepatic damage than younger ones. Of workers 
under the age of thirty, 9.8 per cent had demon- 
strable liver enlargement; of those between the 
ages of thirty-one and fifty, 29.4 per cent showed 
a similar finding; and in those from fifty-one to 
seventy years, essentially the same percentage was 
involved (28.5 per cent). It seems obvious, there- 
fore, that employees exposed to tetrachlorethane 
should be chosen from young men Frequent 
physical examinations are desirable, with particular 
attention to the size of the liver. Simple laboratory 
procedures also are indicated at periodic intervals, 
and determination of the level of the bile pigments 
m the blood and urine has diagnostic and prognostic 
value. In 6ome cases in this series, hyperbili- 
rubinemia or the appearance of bile in the urine was 
the first indication of liver damage. The cephalin 
flocculation test seemed to give additional valuable 
evidence. 

In view of the widespread use of carbon tetra- 
chloride in industry as well as therapeutically, a 
case report of acute poisoning following the acci- 
dental ingestion of between 30 and 40 cc. of this sub- 
stance is of interest. Beattie and his collaborators 6 
successfully treated such a case, which was unusual 
M 3 ^ ,Se large quantity of carbon tetra- 

chloride ingested and because of the successful out- 
come. The maximum therapeutic dose is 4 cc., and 
there seemed to be no doubt that the massive dose 
noted above was ingested and absorbed. Within 
nineteen hours the liver was easily palpable. Shortly 
afterward intensive therapy was started, con- 
sisting of the intravenous injection of a casein 
d»gest-methionine solution, at the rate of 2 cc. a 
minute. At the end of three hours the infusion was 
stopped because of chilliness, malaise and muscle 
aches, and it was noted that the liver w'as still en- 
tender, its edge being at the level of the 
umbilicus. On the following day the liver was no 
onger tender, and its edge had receded to within 
cm. of the costal margin. It subsequently became 
« n5 arged again, at which time the patient was 
reared by the oral administration of 2 gm. of 
methionine in the morning and evening. On the 
,°unh day the patient was asymptomatic, and ab- 
ominaj palpation revealed a second reduction in 
% f S12e of the liver to near the costal margin. The 
u sequent course of events was entirely satisfactory. 

e use of (//-methionine in large doses in this case 
3 °f interest, and it is possible that- the successful 


results of treatment were primarily due to the 
protective effect of this amino acid. 

It has long been known that many of the an- 
esthetics commonly employed may result in transient 
or at times in permanent liver damage. Morrison 7 
studied the effects on liver function of seven cur- 
rently used anesthetics as measured by the con- 
centration of bile salt in the urine. Although the 
method employed is probably not too acceptable 
a measure of hepatic function, there can be little 
doubt that the evidence obtained by this author 
is reasonably accurate and suggestive. Evipal 
sodium, cyclopropane and nitrous oxide, under the 
conditions employed, showed no deleterious effect 
on liver function as determined by this test. Aver- 
tin and chloroform produced evidence of hepatic 
dysfunction lasting for twenty-four hours. Ether 
produced a marked disturbance in hepatic function 
as judged by the concentration of bile salt in sur- 
gical-drainage bile, whereas spinal anesthesia re- 
sulted in only moderate increases in elimination of 
bile salt. The conclusions reached in this study are 
in no sense new, but they are timely because of the 
many innovations in anesthesia that are employed 
at present. The chief importance of such findings 
should be to increase the general awareness of sur- 
geons and anesthetists of the risks that may be run 
incident to the various types of surgical anesthesia, 
particularly in patients with potential hepatic 
damage. Because of the advantages accruing to the 
use of chloroform in war, it is necessary periodically 
to stress also its dangers. Avertin should be used 
with extreme caution in depleted patients and in 
those with biliary-tract disease, and as has been 
pointed out on numerous occasions, the use of ether 
as an anesthetic in jaundiced patients should be 
associated with great care and with special pre- 
cautions to prevent anoxia. 

The troublesome question of liver damage follow- 
ing the use of arsenicals has been revived because 
of the large number of patients receiving anti- 
syphilitic treatment in the armed services. The 
hepatic pathology associated with arsenotherapy 
has been carefully studied by various observers. In 
the past, the jaundice has usually been ascribed to 
injury of the liver parenchyma, and in cases ter- 
minating fatally it has been possible to confirm the 
hepatogenic character of the jaundice by histologic 
studies that showed marked degenerative changes 
in the hepatic lobule. Hanger and Gutman s in 1940 
presented evidence based on liver biopsies that in 
some cases the icterus was the result of obstructive 
processes within the bile ducts rather than of injury 
to the liver parenchyma. In 12 cases of post- 
arsphenamine jaundice there was a preservation of 
essentially normal hepatic parenchyma, the prin- 
cipal lesion being pericholangitis, with bile throm- 
bi in the finer biliary radicals. In these cases, var- 
ious laboratory tests indicated little damage to 
i j r i-i 
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obstruction. Although the jaundice persisted for 
weeks or months, recovery eventually occurred. 
More recently Dible and McMichael, 9 , using the 
technic of Roholm and Iversen for obtaining biopsy 
material, studied 35 cases of arsenical jaundice, and 
in addition, cases of ordinary infectious hepatitis 
that were regarded as controls. These authors be- 
lieved that the histologic picture and the sequence 
of pathologic developments in arsenical jaundice 
showed no significant differences from those seen in 
epidemic hepatitis or in the hepatitis seen after 
serum injections. The histologic appearance of the 
biopsy specimens did not support the suggestion 
that either syphilitic lesions of the liver or arseno- 
benzol poisoning played any part in their produc- 
tion. Although varying degrees of damage were 
noted, the histologic changes primarily suggested 
damage of the parenchymal cells. 

Riddell and Anderson, 10 using the oral hippuric 
acid test for liver function, studied a group of 188 
patients already under arsenical treatment for early 
syphilis. Treatment consisted in the employment 
of neoarsphenamine or Mapharside. These authors 
attempted to determine whether impairment of 
the detoxicating function of the liver is directly 
proportional to the quantity of the arsenical used; 
whether failure of the detoxicating mechanism pre- 
cedes the onset of clinical jaundice and the appear- 
ance of bile products in the urine by an interval 
sufficient to allow the clinician to modify the treat- 
ment; and whether the hippuric acid test is of prog- 
nostic value in postarsenical jaundice. Twenty- 
seven per cent of the patients receiving arsenical 
treatment for early syphilis excreted less than the 
normal amount of hippuric acid in the urine, al- 
though they were free from abnormal signs and 
symptoms, a finding that led the authors to believe 
that arsenotherapy impairs the normal detoxicating 
function. On the other hand, they found no direct 


modification of arsphenamine liver injury in dogs 
by dietary measures. Liver injury was trivial when 
the animals were on a protein diet, and the damage 
was promptly repaired. A high-carbohydrate in- 
take, although also beneficial, was not so highly pro- 
tective as the protein diet, and on it the liver injury 
was sometimes somewhat greater. Progressive jaun- 
dice, severe liver injury and fatal intoxication were 
noted when the animals were kept on high-fat diets 
during the administration of arsphenamine. An 
interesting point, which I have confirmed in human 
beings, was that animals protected by high-protein 
or high-carbohydrate diets showed a progressive 
increase in the icteric index when an increase in 
dietary fat was given, even though no additional 
arsphenamine was injected. Conversely, dogs on 
fat-free diets that showed severe intoxication due to 
arsphenamine injury usually improved immediately 
when a shift was made to a high-protein and high- 
carbohydrate diet. These experimental facts are in 
keeping with many other investigations and are 
fairly well recognized, but are of special significance 
in relation to the care of patients who are receiving 
arsenotherapy for syphilis. 

Of the various antisyphilitic arsenicals, Maphar- 
sen seems to be tolerated the best. The studies of 
Anwyl-Davies 12 provide an interesting comparison 
between the results obtained after the use of neoars- 
phenamine and those noted following treatment with 
Mapharsen. Of 1946 patients treated with neoars- 
phenamine, the astounding number of 574 (29 per 
cent) developed jaundice. Of 1147 patients treated 
with Mapharsen, 146 (12.8 per cent) developed 
jaundice. Thus the latter drug not only produced 
less frequent evidence of hepatic damage but was 
also accompanied by jaundice of much shorter dura- 
tion than that occasioned by other compounds, and 
the mortality rate was reduced. Some patients who 
became jaundiced after the use of neoarsphenamine 


relation between the results of the hippuric acid 
test of liver function and the amounts of arsenicals 
taken. The effect of the arsenicals on the liver, there- 
fore, was thought to be dependent primarily on 
individual sensitiveness rather than on the quantity 
given. By means of numerous tests performed 
during treatment, it was shown that the failure of 
the detoxicating function detected in this study 
preceded the onset of jaundice and the appearance 
of bile products in the urine. Although arseno- 
therapy was stopped as soon as evidence was ob- 
tained of hepatic dysfunction, jaundice resulted in 
about one third of these cases. Tests performed 
every two weeks after the development of jaundice 
showed a steady and sometimes rapid return to nor- 
mal function. A very low hippuric acid output did 
not necessarily imply a fatal outcome or irreparable 
damage to the hepatic detoxifying mechanism, a 
finding that should occasion little surprise. 

In this regard it is of interest to refer to an article 
by Messinger and Hawkins 11 published in 1940 on 


tolerated Mapharsen without incident. 

The possible association of infectious hepatitis 
(catarrhal jaundice) with arsenical jaundice has 
always been a moot point. For this reason the report 
by Mitchell 13 is of interest. From July, 1941, to 
June, 1942, all soldiers in the Canadian Army ' n 
England who exhibited jaundice were hospitalized. 
Mitchell made a careful study of this group. A 
considerable number of them were found to be re- 
ceiving arsenical treatment for syphilis. The climca 
severity of the hepatitis encountered was relatively 
mild. There were no differential features between 


hepatitis occurring during antisyphilitic treatment 
and that noted in nonsyphilitic patients not re- 
ceiving arsenotherapy. As suggested previously 
liver biopsies showed a marked similarity of the 
lesions in the two groups. During the year, 0. 
per cent of the total army personnel were hospita - 
ized for jaundice, exclusive of those suffering front 
extrahepatic biliary obstruction from various causes. 
Of these men, 17.8 per cent were syphilitic patients 
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receiving treatment. The remainder were non- 
$> philitic patients and presumably suffered from 
uncomplicated infectious hepatitis. The former 
group represented 5.84 per cent of all syphilitic 
patients receiving arsenotherapy during the period. 
The incidence of clinical jaundice in those patients 
receding arsenotherapy for syphilis was over thirty- 
sir times as high as that in the group of syphilitic 
patients not receiving arsenicals. Jaundice was 
noted three times as frequently in the patients 
treated with neoarsphenamine as in those treated 
with Mapharscn! Deaths from acute yellow atrophy 
in the treated group numbered 1.47 per cent and 
In the untreated group 0.95 per cent. During the 
period reviewed, hepatitis was endemic not only in 
the Canadian Army in England but also in the 
civilian population with whom the soldiers mingled. 
The author suggests that a larger number of cases 
with infectious hepatitis without jaundice occur 
than has been hitherto recognized, and that it is 
the association of two hepatotoxic agents (arsenic 
and the agent of infectious hepatitis) that produces 
a higher incidence of infectious hepatitis in patients 
under arsenotherapy. 

In view of recent findings in so-called “post- 
vaccinal jaundice,” the article by Bigger 14 is of in- 
terest. This author investigated the possibility that 
jaundice in syphilitic patients receiving intravenous 
arsenicals is due to the transmission of a virus from 
patient to patient. In the clinic under observation 
it was noted that the same syringe was fitted with 
a succession of sterile needles and was used for ten 
w more consecutive treatments. After each in- 
jection the syringe was thoroughly washed with 
sterile water and a 1:1000 solution of biniodide, 
,fhc washings in all. It had been presumed that 
the procedure used would remove the few drops of 
hlood drawn into the syringe at the beginning of 
each injection, but experiments showed that the 
Method of cleaning the syringes was not sufficient 
to remove all the living organisms from it when 
these were present in the blood. A virus might thus 
pass from patient to patient in clinics where the 
same or similar technics were used. Such a finding 
] s extremely suggestive as helping to explain, at 
least in part, the incidence of jaundice in this par- 
ticular group of patients. The suggestion of the 
au thor that a thoroughly boiled syringe be used for 
ca ch patient is obviously sound. t 

Rossling 16 studied the effect of arsenic on the 
h'er ' m relation to acute and chronic forms of 
damage. From a variety of observations, he con- 
t'udcd that cirrhosis of the Laennec type due to 
arsenical poisoning alone is unlikely, and stresses 
importance of considering the additive effects 
0 such substances as alcohol, lead, nicotine an 
^Pper and those of infections, metabolic distur 
? nces /nd cachexia. Certainly the combination of 
*patic infection and malnutrition may well 10rin 
t background for specific toxic damage to t e 


liver when the dosage of the poison is minimal. The 
summation effect of several factors in producing 
liver damage is also mentioned by Kulchar and 
Reynolds 16 in a discussion of bismuth hepatitis. 
Although it can hardlj' be stated that liver damage 
from bismuth is a generally accepted fact, the sur- 
vey of 120 cases made by the£e authors is of con- 
siderable interest. Jaundice developed in this group 
of patients during courses of bismuth therapy for 
syphilis. Except for 2 patients, all were in the 
latent stage of the disease. Half the entire group 
had received varying amounts of treatment prior 
to entry, but none of these patients gave a history 
of previous jaundice. In over 8 per cent of the pa- 
tients treated, there was a recurrence of hepatitis 
with a resumption of bismuth therapy. The effect 
of previous arsenical therapy, as well as the less 
evident factors of diet, alcohol and intercurrent in- 
fection, was thought to have predisposed the liver 
to damage from bismuth. 

Reports on hepatic damage following sulfonamide 
therapy have been occasionally presented. In most, 
if not all, cases such damage has appeared to be 
the result of an individual hypersensitivity or an 
organ hypersensitivity rather than of overdosage. 
The observations of Machella and Higgins 17 are 
striking and worthy of comment. These authors 
carried out four separate experiments devised to 
determine the effect of sulfanilamide on the already 
damaged liver or on the liver predisposed to damage 
by a recognized procedure. The drug was ad- 
ministered to rats in which hepatitis had been in- 
duced by carbon tetrachloride, to a second group 
in which hepatitis was being induced by the same 
means, to a third group receiving alcohol and 
finally to a group in which obstructive jaundice had 
been induced by ligation of the common duct. In 
the animals in which hepatitis had already been 

produced by carbon tetrachloride, sulfanilamide did 

not increase the damage to the liver but appeared 
to lessen it; in the second group, the drug did not 
impede regeneration of the liver after the adminis- 
tration of carbon tetrachloride had been discon- 
tinued. In the animals receiving alcohol and sulfan- 
ilamide, no damage resulted to the hepatic cells, 
although in some of the animals receiving only 
alcohol fat was deposited in the liver. In the animals 
with extrahcpatic biliary obstruction, no detectable 
injury to the liver not ascribable to the biliary’' ob- 
struction was produced. On the basis of these ex- 
periments, reported in 1942, Torbcs and Evans 
carried out further experiments on the protective 
action of sulfanilamide against hepatic damage from 
chloroform. These studies were made primarily 
because of the desirability in modern warfare of 
such an anesthetic, which is not inflammable and 
can be transported in small bulk. Acute poisoning 
was produced, and the animals were sacrificed 
twenty-four hours later. Histologic examination 
of the li\cr$ showed that the ora! administration of 

* * 
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sulfanilamide apparently exerted a protective action 
against damage to the liver from the inhalation of 
chloroform in both rats and rabbits. On the basis 
of these experiments, the authors suggest that sulfan- 
ilamide or some other sulfonamide compound be 
given preoperatively to wounded men who are to be 
anesthetized with chloroform, and stress the wisdom 
©f giving the drug soon enough to obtain a thera- 
peutic level in the blood stream and liver before 
the administration of the anesthetic. 

That sulfathiazole and sulfadiazine do not neces- 
sarily constitute a threat to hepatic efficiency in 
the treatment of bacterial infections is suggested 
by the studies of Peterson, Deutsch and Finland. 19 
These authors report a series of 37 patients who 
showed evidence of acute or chronic liver damage 
and who, for various reasons, received one or the 
other of these drugs in full therapeutic doses. 
Studies were made to determine the effect of the 
drug on hepatic function. In patients with acute 
hepatitis and bacterial infection, sulfonamide ther- 
apy was almost always accompanied by improve- 
ment in hepatic function parelleling improvement 
in the underlying infection. In patients with 
chronic liver damage, there was no aggravation of 
the hepatic condition during the administration of 
the drug. There was some apparent improvement 
in the cases in which bacterial infection was added 
to hepatic injury. On the other hand, severe toxic 
effects, other than those of direct injury to the liver, 
were unusually frequent in patients with portal 
cirrhosis and intercurrent infection. These un- 
desirable reactions were about twice as frequent 
after the use of sulfathiazole as after treatment with 
sulfadiazine. The authors conclude that the presence 
of liver damage should not be construed as a contra- 
indication to therapy with sulfathiazole or sulfa- 
diazine in patients with bacterial infections against 
which these drugs are effective, sulfadiazine being 
the drug of choice. Caution should be exercised 
in the administration of sulfonamide compounds in 
patients with severe portal cirrhosis of the liver. 

That sulfonamide therapy may occasionally re- 
sult in direct damage to the liver, however, is in- 
dicated from various recent clinical reports. 
Menten and Andersch 20 report, out of approxi- 
mately 300 autopsies performed during three con- 
secutive years', 38 cases of liver disease in children 
who had had sulfonamide therapy. Pathologic 
changes included toxic necrosis of the liver in 3 
patients, toxic central necrosis in 9 patients and 
serous hepatitis and beginning toxic central necrosis 
in the remainder. No relation could be established 
between the sulfonamide dosage and the develop- 
ment of liver lesions. The Gray colloidal-gold test 
of liver function was positive in 13 per cent of the 
children studied, and slightly positive in an addi- 
tional 20 per cent. No correlation was found be- 
tween the amount and duration of therapy and the 
colloidal-gold reaction. Like all recent observers, 


these authors believe that inadequate nutrition 
may render the liver more vulnerable to the sulfon- 
amides. They stress particularly protein depletion 
and an inadequate intake of vitamin B. Cantarow 
and Wirts 21 mention the presence of hyperbili- 
rubinemia following the administration of sulfon- 
amides in an important number of cases. Twenty 
patients were studied, and increases of blood bili- 
rubin were noted at periods ranging from one to 
seven days after the institution of sulfonamide 
therapy. A return to normal followed in every case 
after cessation of treatment. Other evidence of 
hepatic functional impairment was demonstrated 
in 2 cases treated with sulfanilamide, in 3 cases 
following the use of sulfathiazole, in 2 after sulfa- 
pyridine and in 3 after sulfadiazine. Hyper- 
bilirubinemia occurred after the administration of 
varying amounts of the drugs and with widely 
varying sulfonamide concentrations in the blood. 
When one considers the total number of patients 
receiving sulfonamide therapy in one form or another 
without deleterious effects on hepatic function, 
and the paucity of cases such as those already cited, 
one is forced to conclude that in most cases these 
drugs do not cause tremendous danger to the liver, 
particularly when a proper indication for their em- 
ployment exists. Thus, Anglem and Clute 22 cite 75 
cases in which intraperitoneal ' sulfanilamide was 
used following gastrointestinal resections, with a 
toxic reaction to the drug in only 1 case. In this 
case a toxic hepatitis occurred, but recovery took 
place. 

The potential damage to the liver from the use of 
tannic acid in the treatment of burns has been re- 
corded by several observers. With newer methods 
of treating burns, this hazard will presumably be- 
come of little or no importance. The possibility 
of such danger, however, should be mentioned if 
for no other reason than to stress the inferiority 
of tanning to other procedures that are less dan- 
gerous as well as more efficacious for the treatment 
of such common injuries. That hepatic damage may 
result from serious burns of large areas of the body 
without the addition of any chemotherapeutic 
factor is the assumption of Boyce. 23 This author 
discusses the hepatic factor in burn cases from ex- 
perimental, clinical, laboratory and autopsy aspects. 
The article is of particular interest in relation to 
the unexpected fatalities that occasionally occur in 
slightly burned persons. It is quite possible that 
in these cases certain toxic factors associated with 
the burn exist that have produced a minima 
amount of liver damage, and that additional 
therapeutic measures may provide the necessary 
factor for ultimate fatal poisoning of the liver. An 
autopsy report by Duffin 24 shows .what seem to be 
the characteristic findings associated with tannic acid ”, 

poisoning of the liver. In this case, about one twelfth 

of the body surface was burned, and the treatment : 
was essentially that of tanning. Icterus developed ^ 
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on the second day and progressed rapidly, with con- 
comitant enlargement of the liver. On the eighth 
day, however, the jaundice had diminished and the 
liver was no longer palpable, but because of inter- 
current pneumonia death occurred on the tenth 
day. An autopsy showed intense central and mid- 
zonal necrosis. A careful experimental study of the 
relation of tannic acid to liver necrosis occurring 
in burned patients was published in 1942 by Wells, 
Humphrey and Coll. 25 Central necrosis of the 
hepatic cells was noted not only in 4 patients who 
died following such treatment for burns but also 
in a large number of animals experimentally in- 
jected with tannic acid. The degree of hepatic 
damage in general varied directly with the amount 
of tannic acid injected. Further observations were 
made by Forbes and Evans, 26 who also showed that 
in rats tannic acid injections were hepatotoxic. 
These authors, moreover, found that no protection 
t\as afforded either by the oral or subcutaneous ad- 
ministration of sulfanilamide or by the subcutaneous 
administration of xanthine. 

That massive burns predispose to liver damage, 
even in the absence of coagulating agents used in 
burn therapy, is indicated by the studies of Hart- 
man and Romence. 27 Large experimental burns 
resulted in engorgement of the sinusoids of the 
liver, especially in the central areas. The intro- 
duction of coagulating agents — tannic acid, ferric 
chloride and silver nitrate — - increased the in- 
cidence of degeneration and necrosis of the liver 
cells. Tannic acid used as a wet dressing produced 
clinical jaundice and central necrosis; the adminis- 
tration of subcutaneous tanning produced liver 
necrosis' in 25 per cent of the animals; and when 
8‘ v en intraperitoneally, it caused necrosis in 33 
Per cent. Various tannic acid preparations were 
employed, and similar results were obtained with 
I ea ch. Silver nitrate administered subcutaneously 
produced necrosis and edema at the site of injec- 
bon and, at the same time, degeneration, hemor- 
fhage and necrosis of the liver, but not the clinical 
jaundice that was observed following the use of the 
mn nates. Ferric chloride introduced subcuta- 
neously also produced necrosis, edema and hemor- 
rhage at the site of inoculation, and hepatic lesions, 
'vith clinical jaundice, that resulted in death. Clark 
a nd Rossiter 28 obtained further information re- 
garding the toxicity of tannic acid by following 
■Ver function in rabbits after the use of this drug, 
mpairment of liver function in these animals was 
nmonstrated by intravenous galactose-tolerance 
Barnes and Rossiter 19 also carried out ex- 
periments on guinea pigs and mice with tannic acid 
3f ]d sodium tannate that were entirely in keeping 
l jh the foregoing. After application of tannic 
fcid the raw area produced in guinea pigs by 
^rns to the extent of one third of the body sur^ 
f rTfiL t * lere was slight liver damage, which was 
i .^nitely greater than that seen in * t ' A ■■ ■ 

j 'mdarly burned. 


The harmful effect of other therapeutic agents on 
hepatic function has also attracted attention. 
Krupski et al. 30 studied the effect of caffeine on the 
liver in rabbits. Solutions containing several milli- 
grams per hundred cubic centimeters did not affect 
the oxygen consumption of perfused rabbit livers, 
although higher concentrations (100 mg. per 100 cc.) 
increased the oxygen uptake. When the initial 
caffeine concentration was as high as 200 mg. per 
100 cc. in the perfused blood, the final caffeine con- 
centration after one hour or more was 17.5 per cent 
of the initial caffeine concentration. It is evident 
that the liver progressively lost the ability to 
destroy caffeine when the drug was administered 
in concentrations above 200 mg. per 100 cc. 

It has been generally recognized that liver damage 
is accompanied by an impaired tolerance to mor- 
phine and other alkaloids. Gross 31 carried out a 
study on the effect of liver damage on morphine 
conjugation in tolerant and nontolerant dogs main- 
tained on a constant diet and constant water intake. 
Urinary morphine determinations were made before 
and after liver damage with the animals on a con- 
stant dose of morphine. Control observations on 
the damage produced by carbon tetrachloride were 
obtained by repeated determinations of brom- 
sulfalein excretion. The urine was analyzed for 
total, free and easily hydrolyzable morphine. The 
fraction of morphine that was hydrolyzable with 
difficulty was determined by the difference between 
the last two figures and the total urinary morphine. 
The author’s earlier observation that liver damage 
by chloroform produced an increase in free morphine 
excretion also held true when carbon tetrachloride 
was used as the damaging agent. . In addition to 
the marked increase in free morphine after carbon 
tetrachloride injury, there was a decrease in the 
excretion of the easily hydrolyzable fraction of com- 
bined morphine. Since the total recoverable mor- 
phine was not materially altered and the portion 
hydrolyzed with difficulty remained fairly constant, 
the easily hydrolyzable compound appeared as free 
morphine. One may conclude from these experi- 
ments that the easily hydrolyzable form of con- 
jugation is the only one that takes place in the liver. 
Liver damage apparently inhibits the conjugation 
of morphine to a certain extent, as shown by the 
fact that the free morphine found in the urine in- 
creased without any corresponding increase in the 
total morphine excreted. These studies confirm 
and partially explain the known clinical fact that 
ordinary clinical doses of morphine may present 
special hazards when administered to patients with 

liver disease. . , , ... 

Although the exact effect of alcohol on the liver 
is imperfectly understood, there can be little reason- 
able doubt that this substance is a noxious agent 
in the presence of hepatic damage. It is K cner j*j]>. 

- accepted that the primary oxidation of alcdm? 

- ^ in the liver. Partial removal of or f 
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CASE 30251 
Presentation of Case 

A fifty-six-year-old toolroom clerk was admitted 
to the hospital complaining of increasing weakness. 

, The patient had been well until a year prior to 
admission, at which time he noted generalized weak- 
ness becoming progressively more pronounced. This 
was accompanied by gradual weight loss, amount- 
ing to 25 pounds. Six months before entry he had 
severe diarrhea, lasting about two weeks and asso- 
ciated on one occasion with nausea and vomiting- 
This was followed by a rise in temperature (105.2°F.) 
and a diffuse cherry-red erythema over the upper 
portion of the body. This episode lasted for about 
three days, the temperature gradually reaching 
normal. Following it, weakness was more pro- 
nounced, and weight loss more rapid. 

Because of these symptoms he attended a local 
outpatient department, where he was found to have 
anemia (2,500,000 red cells, with 7 per cent retic- 
ulocytes). The spleen, but not the liver, was pal- 
pable. The urine showed a test for al- 

bumin, with rare hyaline casts. The stomach con- 
tent contained no free hydrochloric acid, and was 
positive for occult blood and lactic acid. Treat- 
ment with Feosol, yeast and dilute hydrochloric 
acid resulted in little improvement and three months 
later he was finally admitted to a local hospital, 
where he remained for five weeks. At that time the 
liver was palpable five fingerbreadths below the 

*On leave of absence. 


costal margin; the spleen was still palpable. The 
red-cell count was 2,750,000, with 10.5 gm. of 
hemoglobin; the mean corpuscular volume was 109 
cubic microns, the mean corpuscular hemoglobin 38 
millimicrograms, and the reticulocyte count 0.4 
to 2 per cent. The bleeding, clotting and pro- 
thrombin times were normal. The icteric index was 
within normal range. The serum protein was 8.7 
gm. per 100 cc., with an albumin-globulin ratio of 
2. The serum phosphatase was 13 Bodansky units 
per 100 cc. X-ray studies' of the chest, gastro- 
intestinal tract, long bones and pelvis were nega- 
tive. A sternal marrow biopsy revealed no charac- 
teristic cellular picture, but suggested pernicious 
anemia. A liver biopsy revealed almost complete 
replacement of normal tissue cells by dense fibrous 
tissue in which there was bile-duct proliferation. 
The liver on peritoneoscopy appeared grossly en- 
larged and roughly granular. 

Following discharge, the patient was treated with 
yeast and liver by mouth and parenterally, with no 
response, and he was finally admitted to this hospital 
two months later. 

Physical examination revealed a pale man, show- 
ing evidence of recent weight loss. A spider angioma 
was present on the neck. An area of diminished 
resonance and inconstant inspiratory rales was 
present at the right base. The heart revealed a soft 
systolic murmur, not transmitted, over the pul- 
monic area. The liver edge extended from the right 
iliac crest to the costal margin in the left mid- 
clavicular line and felt somewhat nodular. The 
lower pole of the spleen was palpable. The prostate 
was slightly enlarged. There was questionable 
pitting edema of the ankles. 

The blood pressure was 100 systolic, 60 diastolic. 
The temperature was 99.2°F., the pulse 80, and the 
respirations 20. 

Examination of the blood revealed a red-cell 
count of 2,570,000, with 8.5 gm. of hemoglobin. The 
white-cell count was 5700, with 49 per cent neutro- 
phils, 30 per cent lymphocytes, 20 per cent mono- 
cytes and 1 per cent eosinophils. There were a few 
macrocytic red cells. The urine revealed a +’++4' 
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I test for albumin, and occasional red cells, white 
cells and granular casts. A bromsulfalein test 
showed 30 per cent dye retention. The van den 
Bergh was within normal limits. The protein 
Tanged from 6.2 to 7,0 gm. per 100 cc., with an 
albumin-globulin ratio of 2.1 to 2.5. The blood 
cholesterol was 122 mg. per 100 cc., the calcium 
10.7 mg., and the phosphorus 4.8 mg. The alkaline 
phosphatase was 4.8 units, and the acid phosphatase 
1.8 units per 100 cc. A Congo red test was negative 
for amyloid. The prothrombin time was 22 seconds 
{normal, 16 seconds). A blood Hinton test was 
negative. 

A roentgenographic examination of the chest, 
a gastrointestinal scries and a barium enema re- 
vealed no abnormalities, except an enlarged liver 
and spleen. 

On the sixteenth hospital day a peritoneoscopy 
revealed an enlarged liver, exactly as palpated, with 
a tongue of liver tissue extending down below the 
umbilicus in the right lower quadrant and flank. 
The surface was mottled, reddish-yellow and ques- 
tionably granular; there was a fairly sharp edge. 
There was no evidence of neoplastic implants. The 
spleen was about twice its normal size, smooth and 
dark brown. There was no ascites. The liver was 
htopsied. . 


Differential Diagnosis 


, Chester S. Keefer*: The patient was fifty - 
years of age and had been ill for over a year 
! v, th constitutional symptoms and loss of weight, 
increasing fatigability and weakness. In the past 
cre had been one episode of diarrhea of two weeks’ 
nation, during which time he developed a tem- 
perature of I05°F., and a diffuse cherry-red erythema 
° Ver upper part of the body. I am unable to 
e *p ain that episode. It has occurred to me that 
perhaps this man had received some sulfonamide 
rom one of his physicians for the treatment, of 
larrhea and developed the fever and skin eruption 
a I eSu ^* n °t stated, however, in this record 
, j r that was known. There are few patients 
o have diarrhea of more than two or three days 
^uration who do not receive one of the sulfonamides; 
them develop fever and a skin eruption if 
c drug is continued for a period of seven days 
or longer. 

( j u ^ ne . m, '8ht, for the sake of mental exercise, in- 
d!<^V n SOme speculations concerning what other 
i °r er s cause diarrhea and skin eruptions. We 
locT? l ” at certa * n strains of hemolytic Staphy- 
as CCU }\ aureus are capable of liberating exotoxin 
t* t u S endotoxin, and occasionally these pa- 
ciat w typical scarlatiniform eruption asso- 
j C . ' v ‘th infection. These infections are of short 
atl °n, the skin lesions are exfoliative in charac- 


Memorial* Mimchutetu Memorial Hoipital*; 
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ter, and the gastrointestinal symptoms appear 
within a short period after the ingestion of food. 
The common foods that are contaminated by the 
staphylococcus, of course, are custard pies and the 
filling of cream puffs. If the organisms grow freely, 
they liberate an exotoxin and some strains liberate 
an erytlirogenic toxin, which is exceptionally difficult 
to distinguish from the streptococcal crythrogenic 
toxin. Antiscarlatinal antiserum will, on occasion, 
blanch the rash of staphylococcal infection. 

When this patient was admitted to the first out- 
patient department he had an anemia with enlarge- 
ment of the spleen and albuminuria. This anemia 
apparently did not respond to any form of treat- 
ment that was prescribed - — iron, yeast and dilute 
hydrochloric acid. One might expect that the 
anemia would be refractory to hydrochloric acid, 
but not to tlie iron or the yeast. On admission to 
that hospital the anemia was still present and was 
hyperchromic. The sterna! marrow biopsy showed 
nothing definite but was suggestive of pernicious 
anemia. The liver biopsy showed dense fibrous 
tissue, with bile-duct proliferation. That is the 
picture that one might see in extensive cirrhosis 
of the liver. With fibrosis, the bile ducts make a 
frantic effort to proliferate and to join up with the 
new nodules in an attempt to excrete biie from these 
cells. I think that we cannot accept that conclu- 
sively, however, in light of the fact that the 
iiver increased in size rather than decreased, in 
any event it seems dear that this anemia was 
refractory and did not respond to liver, and that 
it was not an ordinary pernicious anemia. _ 4 
The physical examination on the last admission 
says that a spider angioma was noted over the 
neck. When one finds spider angiomas it is usually 
suggestive that the patient has liver disease. These 
spider angiomas attracted attention in the medical 
literature over twenty-five years ago. If you read 
about the old descriptions of cirrhosis of the liver 
they are freely discussed. Then, for a long time 
no one paid any attention to them, but in the last 
few years a great deal of interest has again been 
shown. They are dilated arterioles, and when ex- 
amined carefully, they tend to occur only on the 
upper half of the body and, for some curious reason, 
over the area drained by the superior vena cava. 
It has been suggested that the disturbances in the 
estrogenic hormones that take place in liver disease 
may be responsible for these angiomas. In any 
event it was noted here that there was a spider 
angioma on the neck, suggesting that the man had 

liver disease. , , 

Then, once again, there were enlargement of the 
liver and spleen, anemia that did not respond and 
albuminuria. Someone expressed the opinion that 
this man may have had amyloid disease because 
of the albuminuria, the big liver and the enlarged 
spleen. This was a good suggestion, but the Congo 
.i ..... A Lrnmsulfalcin test showed 



776 


THE NEW ENGLAND JOURNAL OF MEDICINE 


June 22, 1944 


that he retained at least 30 per cent of the dye, 
indicating that he had a disturbance of hepatic 
function. 

The x-ray studies were negative except that they 
showed an enlarged liver. Finally, there was another 
peritoneoscopy, and they found that the liver was 
still large; a biopsy was taken, and Dr. Castleman 
will shortly tell you the diagnosis. 

The question that arises in this patient, of course, 
is, Was this simply a case of cirrhosis of the liver, 
or was there some process superimposed on the 
cirrhosis? If one assumes that it was just cirrhosis, 
it is difficult to explain why the liver was enlarged. 
One must believe the record, which states that the 
liver increased in size from the first admission until 
the time of the biopsy that disclosed the answer. 
Patients who have an enlarging liver usually have 
some infiltrating process in that organ. The one 
type of liver disease that is associated with fibrosis, 
and even with cirrhosis, and a very large liver is the 
fatty liver. They may reach enormous proportions, 
weighing 4000 to 5500 gm. The story in these cases 
is usually characteristic. The patient is either a 
heavy gin or whisky drinker, consuming anywhere 
from a pint to a quart a day over many years. There 
„ is no evidence that this was an enlarged fatty liver. 

The first examination, with the tender spleen 
and hyperchromic anemia, certainly suggests that 
he might have had pernicious anemia, but that was 
not borne out by the therapeutic test and did not 
seem to be borne out by the gradual enlargement 
of the liver. One may encounter a refractory form 
of macrocytic anemia in patients with cirrhosis 
of the liver or some disorder of the bone marrow, 
such as a lymphoma. That naturally raises the 
question whether this patient might have had a 
lymphoma with a big liver, a big spleen and an 
anemia that was macrocytic in type. From the 
original biopsy, however, there is no evidence that 
there was lymphocytic infiltration of the liver. The 
bone marrow showed no changes consistent with 
the diagnosis of lymphoma. So we have no basis 
in this record for making such a diagnosis. 

It seems to me that the likeliest explanation 
for this case is that the patient had a cirrhosis 
of the liver on which was superimposed a car- 
cinoma, but when one makes that diagnosis one 
is always treading on dangerous ground. There are 
two forms of primary liver-cell cancer. One is a 
hepatoma, in which there is an initial lesion that 
expands and usually metastasizes by way of the 
veins, so that there is one large lesion with mul- 
tiple small or varying sized nodules in the liver, 
with few metastases elsewhere. The other type 
of liver-cell carcinoma usually arises, from the small 
bile ducts. There is some evidence in this case that 
«*is of the liver was present, with bile- 
JIOr oB ^o n. That is somewhat suggestive 
tiiaj. P. r °^ferauWtion of the bile ducts was not just 
tfip * ls P r °Iiferl*. sees associated with cirrhosis of 
ype *'■« o„\ 


the liver with disorganization of the tissue. The 
one point that I cannot explain on the basis of un- 
complicated cirrhosis of the liver is the fact that the 
liver was so large. We know that it was fibrous 
and that the liver increased in size. These are the 
points that lead me to suspect that this man had 
cirrhosis of the liver with a superimposed car- 
cinoma of the bile-duct-cell type. That is the best 
diagnosis that I can offer; perhaps, in addition, 
the patient had some degree of nephrosclerosis. 

Dr. -Benjamin Casti.eman: The field is still wide 
open. 

A Physician: The patient had diarrhea for two 
weeks, high fever and a large spleen. The liver in- 
creased in size so rapidly, without pain or jaundice, 
that one might suspect that he had either amebiasis 
or some other infection that was causing an abscess 
there. 

Dr. Chester M. Jones: It seems to me that, 
with an amebic abscess, the patient would have been 
running a septic temperature. 

Dr. Castleman : The chart was flat. 

Dr. Wyman Richardson: How about the right 
half of the diaphragm? 

Dr. Laurence L. Robbins: It is normal. About 
all that these x-ray films do is to confirm the find- 
ings of physical examination — an enlarged liver, 
which extends down over the iliac crest, and a 
large spleen, which is visible below the costal mar- 
gin. The only thing that I can add is that there 
are definitely no varices of the esophagus.- The 
diaphragm is perfectly smooth in outline and shows 
nothing to suggest lobulation. 

Dr. Richardson: The bone marrow was normal? 

Dr. Castleman: That examination was done at 
another hospital. We have only the report. 

Dr. Jones saw this patient and said: “I am not 
convinced that cirrhosis is the answer, although it 
may be. The lack’ of fever, varices and ascites and 
the presence of a big liver make me question the 
diagnosis of cirrhosis of the liver.” Have you any 
further comment, Dr. Jones? 

Dr. Jones: No, except I think that the first 
biopsy report of fibrosis and apparent bile-duct 
proliferation does not prove that that was the pic- 
ture throughout the liver. I do not believe that 
it was. 

Dr. Castleman: Unless a man is expert at 
taking a biopsy through a peritoneoscope, he may 
take a bit of the capsule of the liver, with little 
underlying tissue, so that the specimen is not a true 
sample of the liver. 

Dr. Jones:, The specimen may be a thickened 
capsule with a few bile ducts, and. thus does not 
give an accurate picture. I do not believe that this 
biopsy makes or breaks the diagnosis. If it were 
pure cirrhosis, it would tend to be a fatty liver, as 
Dr. Keefer has pointed out, or biliaiy cirrhosis. 
The description given at the second peritoneoscopy 
— a smooth or finely granular liver with mottle 
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’yellow areas — is not at all unlike what we see in 
: cases of biliarj\cirrhosis, but it is curious for biliary 
cirrhosis to show this clinical picture. It docs 
happen, but it is unusual. 

Dr Castleman: How would Dr. Keefer account 
for the appearance of the liver at the second peri- 
toneoscopy with a diagnosis of cirrhosis and hepa- 
toma? Would they not be easily visible? 

Dr. Keefer: That would depend entirely on how 
i far from the surface the hepatoma was. In some 
hepatomas the original mass is beneath the capsule 
and does not project beyond the capsule Although 
many of them produce large lobulated masses of 
the liver, a few do not. 

Dr. Richardson: It would be useful to have de- 
tailed information regarding the blood picture. This 


Clinical Diagnosis 

Cirrhosis? 

Carcinoma of liver? 

Dr. Keefer’s Diagnosis 

Cirrhosis of liver, with superimposed bile-duct- 
cell carcinoma. 

Anatomical Diagnosis 

Plasma-cell myeloma involving liver and bone 
marrow 

Pathological Discussion 
Dr. Castleman: The biopsy of the liver showed 
no evidence of cirrhosis. The most striking finding 



Figure 1. Photomicrograph of the Biopsy Specimen from tie I . irer . 


was a macrocytic anemia. Pernicious anemia could 
account for it. 

Dr. Castleman: I do not believe that the blood 
Ptcture as reported gave evidence of pernicious 

anemia. 

| Dr. Richardson: The mean cell volume was 109 
fnbic microns. I do not know where it was done, 
f it was done in the Baker Memorial Laboratory 
mat would be on the macrocytic side. Ordinarily 
I ’k should perhaps be more than that before one 
sure that it was really a macrocytic anemia; 
.. cubic microns would be quite suggestive, 109, 
( sll Sbtly suggestive. 

Dr. J. H. Means: I suppose it could be lymphoma, 
although there is no proof of it. He had a large 
s P’cen, anemia and fever on one occasion, all of 
f "Inch is suggestive. 


was tremendous dilatation of the sinusoids, which 
were filled with typical plasma cells (Fig. 1). This 
patient, therefore, had plasma-cell myeloma ^involv- 
ing the liver. 

To confirm that diagnosis a sternal biopsy w f as 
done, and this allowed that the marrow was almost 
completely replaced by plasma ceils. When that 
was confirmed a peripheral blood smear w'as ex- 
amined by Dr. Richardson, who found plenty of 
plasma ’cells. 

The urine was examined and found to contain 
Bence-Jones protein, which had not been looked 
for before. 

The patient died at home three months later, 
but no post-mortem examination was performed. 

X-ray 'films were taken after the diagnosis w'as 
established. 
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[ count was 2,180,000, with 8.3 gm. of hemoglobin. 
Hie blood nonprotein nitrogen was 36 mg. and 
later 26 mg. per 100 cc., and the chloride 88.5 milli- 
equiv. per liter. The blood protein varied from 5.8 
to 7.2 gm. per 100 cc., with an albumin-globulin 
ratio of 0.8. A formol-gel reaction was positive 
{+ after five minutes, ++ after two hours and 
4"f4-+ after twenty-four hours). A brom- 
sulfalein test revealed 10 per cent of dye in the serum 
after twenty-four hours. The urine urobilinogen 
was normal. A chest film on the eleventh post- 
operative day was normal. 

The patient received two transfusions and 
numerous intravenous infusions but continued to 
become weaker. He finally became comatose; the 
temperature fell to 93.8°F., breathing became very 
dow, and he finally expired on the twenty-seventh 
postoperative day. 

v Differential Diagnosis 
Dr. Chester M. Jones: It is apparent from the 
first few paragraphs of the history that this patient 
bad symptoms of ulcer, proved by x-ray and sub- 
sequently by operation. The only discrepancy is 
the x-ray examination, which implies that the ulcer 
was in the prepyloric region, but it actually turned 
out to be at the pylorus, where the incidence of 
malignant disease is much lower. He had diabetes 
On the first admission with a high blood sugar and 
glycosuria. Then there is the statement, which I am 
not willing to take at face value, that he had had 
cirrhosis. It is an interesting statement, and I 
wonder if it is true. 

Dr. Benjamin Castleman: Dr. Harwood, do 
>ou know whether this patient had had cirrhosis 
in the past? 

Dr. Reed Harwood: His employer stated that 
die patient had'vomited blood and that a diagnosis 
nf cirrhosis had been made, but I think it would be 
fair for this discussion to say that at the first opera- 
tion hepatic changes were not seen. 

Dr. Jones: I do not believe that there is any 
reason to say he had cirrhosis on the basis of the 
story or the findings. Everything's against it, and 
the hematemesis was probably due to ulcer rather 
than to esophageal varices. Against the diagnosis 
°‘ c > r rhosis at the time of the first admission are 
the facts that no liver or spleen was felt, that no 
x-rays were taken to demonstrate esophageal varices 
. that he had a dye retention at the end of thirty 
totnutes of only 5 per cent or less. The diagnosis 
^ u ght to be put in a pigeonhole as a very improbable 
a ckground against which the rest of this picture 
18 Another variable is the hypertension on 
^mission (systolic 210, diastolic 110), which sub- 
tf quently disappeared. On the first admission one 
"Quid be entitled to say that he had hypertension 
M hypertensive heart changes. 

1 know nothing about the operative findings. It 
^culd be interesting to know about the liver, the 


gall bladder and the pancreas. In doing a subtotal 
resection the surgeon should have learned a good 
deal about these organs. I do not suppose, how- 
ever, that it is possible to get this information at the 
moment. 

Dr. Castleman: It is not in the operative note. 

Dr. Jones: It should have been, but after a diffi- 
cult operation, where the surgeon’s main attention 
is directed toward a difficult diagnostic problem, the 
omission can be understood. The operative note 
should be as full as possible, and in my experience 
operations with detailed surgical notes are of im- 
mense value aftenvard. 

Dr. Castleman: The duodenum in the region of 
the ulcer was adherent to the pancreas, and no 
attempt was made to free it. 

Dr. Jones: The chances are that the patient did 
not have gross cirrhosis of the liver or cancer of the 
pancreas, since the surgeon would have noticed it. 
This patient had a striking loss of weight during 
the few months before the first admission, a drop 
from 155 to 123 pounds in a month. That could 
have been due to diabetes, and yet it does not seem 
that the diabetes was quite that severe. Possibly 
there was some associated disease which at that 
point had not come to light. 

The next series of events came after the operation. 
He went home for three and a half months, and the 
diabetes, which may have caused the marked loss of 
weight and certainly caused increased thirst and 
polyuria, disappeared from the picture. He had 
no diabetic symptoms and was having insulin re- 
actions on relatively small doses of insulin. He may 
have had only a mild diabetes. His appetite was 
poor after operation, and he had gaseous eructations 
after meals. After subtotal gastrectomies the ma- 
jority of patients do extremely well, eat three good- 
sized meals without symptoms and gain weight 
rapidly. A fair number, on the other hand, do not 
have a good appetite and are unable to eat ade- 
quately without discomfort, even though their ulcer 
is cured. Then there is an intermediate group with 
a long convalescence and slow gain in weight. Three 
weeks before re-entry he became jaundiced and 
something new came into the picture that had not 
been found on careful physical examination three 
and a half months earlier — a mass that his phy- 
sician thought was gall bladder. The liver was 
slightly enlarged and tender, and in addition, a 
lobular mass was found in the region where the gall 
bladder could and frequently does lie — the mtd- 
davicular line under the hepatic border. 

The blood pressure, which had been 210 systolic, 
110 diastolic, was 110 systolic, 70 diastolic.^ That is 
a rather striking single fact. I cannot explain it, un- 
less it was associated with general loss of weight 
and of appetite and loss of body tone. It is a 
curious change. 

On readmission we have further evidence that the 
diabetes was cither nonexistent or extremely mild. 
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Dr. I t rwood: When I first saw this patient he 
came in /or .study because of abdominal pain and 
,diabeteJ. H' had severe diabetes, and my recollec- 
jprn.^ ^ preoperatively he needed 60 units of 
'lu&ufm. f“ 'had never been sugar free before the 
gastric resei don, but immediately following opera- 
tion his diabetes diminished, and he was discharged 
on 24 units of protamine insulin, f followed him for 
the next three months, and he did well on a four- 
stage gastric diet and had no digestive symptoms 
He continued to feel poorly, however, and was never 
able to do the lightest type of domestic work. He 
was still weak, and I could not understand why 
His blood pressure was 95 systolic, 60 diastolic. I 
kept wondering if the combination of decrease in 
need for insulin and of drop in blood pressure was 
due to adrenal-gland deficiency and kept watching 
for signs of pigmentation that never developed. He 
'returned to the hospital, but unfortunately wc did 
not get a blood sodium. His jaundice developed at 
the same time that he began to have gaseous eructa- 
tions and loss of appetite, and as I remember, there 
was no pain associated with it. 

Djt. Leland S. McKittrick: I have arrived just 
in time to explore the patient, I take it. 

Dr. Jones: Yes, and may I ask a question ? I 
made the statement, which I should like to have you 
comment on, that ordinarily one would have done 
more than a cholecystostomy for obstructive jaun- 
- dice, and therefore the explanation is that the patient 
was too sick to do more or that a condition was 
found at operation that made it unwise to go 
farther. Is that reasonable? 

Dr. McKittrick: Or else that I did not want to 
burn any bridges. 

, Wc were told that he had had cirrhosis over a long 
period of time. In addition, he had a big palpable 
gall bladder and he really had an enormousl}' dilated 
biliary tree, so that, regardless of cirrhosis or any- 
thing else, he must have had obstruction of the out- 
let to the common duct. What it was, or what was 
back of it all, we knew no more at the completion 
of the operation than we did at the beginning. The 
patient was a sick man and was getting sicker, and 
°ne of the reasons he was getting sicker was the 
biliary obstruction. Therefore the obvious thing 
to do was to relieve the biliary obstruction and do no 
more, and that is where he was left. 

Dr. Jones: I am sorry that you w’ere not here to 
bear a statement that I made. If he had cirrhosis, 
unless it was a slight biliary cirrhosis, would it not 
have been easily noticed at the first operation? 

Dr. McKittrick; When one is presented with 
a big problem, and one as important as this, it is sur- 
prising how blind one may be. 

Dr. Jones; I suggested that. 

Dr. McKittrick: It is possible that he had cir- 
rhosis of the liver. 

, My general concern was eliminating what at that 
time was thought to be carcinoma of the stomach. 


The only type he could have had would have been 
a moderate biliary cirrhosis without jaundice or 
evidence of biliary obstruction. 

Clinical Diagnoses 

» 

Carcinoma of head of pancreas? 

Biliary cirrhosis of liver. 

Diabetes mellitus. 

Dr. Jones’s Diagnoses 

Extrahepatic biliary obstruction, due to malig- 
nant disease (probably cancer of ampulla of 
Vater or of pancreas). 

Moderate hepatic changes secondary to biliary 
obstruction. 

Anatomical Diagnoses 

Carcinoma of head of pancreas. 

Biliary obstructive cirrhosis, very early. 

Bile nephrosis. 

Diabetes mellitus. 

Hyalinization of islets of Langerlians. 

Pathological Discussion 

Dr. Ca stl cm an; The autopsy on this man 
showed a finely granular greenish liver that was not 
particularly big; we thought at that time that it 
was an obstructive type of lesion *— general bile 
stasis or perhaps a mild obstructive cirrhosis. 

Dr. Jones: Of six or eight weeks’ duration? 

Dr. Castleman: It could have been longer. 

The head of the pancreas was firm, and on section- 
ing it contained areas of yellowish necrosis, which 
we were not too sure were carcinoma. Most of us 
thought that they probably were, but there were 
no firm granular areas such as one usually sees in 
carcinoma of the head of the pancreas. The micro- 
scopic sections, however, showed that it was a 
primary cancer of the head of the pancreas. 

Lie also had a mild bile nephrosis and an extremely 
early biliary obstructive cirrhosis. 

Dr. Harwood: Possibly the thing that cured the 
diabetes was anorexia and the resultant starvation, 
which used to be the antidiabetic treatment before 
insulin was discovered. 

Dr. Castleman; The pancreas showed marked 
hyalinization in the islands of Langerlians, which 
we have seen in about half our diabetic cases. 

Dr. Harwood: Were the adrenal glands normal? 

Dr. Castleman: Yes. 
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BACILLARY DYSENTERY IN THE 
UNITED STATES 

It is generally believed that dysentery is a disease 
primarily encountered in tropical and subtropical 
regions. As a matter of fact, epidemic and endemic 
bacillary dysentery occurs throughout the world, 
and although less of a public-health problem in the 
temperate than in the tropical zones, should be 
constantly kept in mind by all practicing physicians. 
The subject has recently been reviewed by Weil, 1 
and several of its aspects deserve comment. 

Bacillary dysentery is caused by a variety of 
organisms, including Bacterium shigae, B. jlexneri 
(including a variant, the Newcastle strain), B. 
sonnet and B - ambiguum (Schmitz bacillus). Fortu- 


nately, the organism causing the most serious type of 
dysentery, B. shigae, is practically unknown in the 
United States, the- etiologic agents in order of fre- 
quency being B. jlexneri, B. sonnet and the New- 
castle bacillus. The last is more or less limited to 
the southern states. 

Epidemics of dysentery are chiefly confined to 
institutions or hospitals for the care of patients 
with mental diseases or of children — in other words, 
where living quarters are crowded, where faulty 
habits of personal hygiene frequently exist and 
where the carrier rates are usually high. On the 
other hand, the disease occurs endemically through- 
out the United States. This is evidenced by the 
fact that in 1933-1937 vital statistics from twenty- 
one states recorded over 79,000 cases, with- a mor- 
tality of 17.8 per cent, and since the actual death 
rate is believed to be about 2 per cent, this means 
that the total number of cases, reported and un- 
reported, was in the neighborhood of 700,000. The 
fatal cases occur chiefly in infants and children; 
-in fact, prior to 1910, diarrhea and enteritis were 
the most frequent cause of death in infants. Al- 
though these diseases have subsequently shown a 
remarkable decline in many sections of the United 
States, they are still only exceeded by prematurity 
as a cause of infant deaths in many southern states. 

Infection is spread by direct contact with patients 
or healthy carriers and by food contaminated by 
such persons or by flies in areas where there are im- 
proper facilities for sewage disposal. The impor- 
tance of the carrier problem is evidenced by the fact 
that dysentery bacilli have been cultured from 0.1 
per cent of healthy persons in institutions, in New 
York City and from 3.8 per cent in Georgia and New 
Mexico, from 28 per cent of healthy persons in 
families in which there had been a case of bacillary 
dysentery, and from 80 per cent of the inmates of a 
children’s institution in which the disease had been 
present in epidemic' form. 

Control of the disease is dependent on adequate 
methods of sanitation and on thej?roper handling 
of patients and of carriers. The patient with bacil- 
lary dysentery harbors the causative organism in 
his intestinal tract for varying periods of time: 
nearly 3 per cent develop a chronic form of the 
disease, and 80 per cent of all patients yield positive 
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stool cultures for a month or more after the acute 
attack. 

Of primary importance is full appreciation by 
the physician that the disease rarely causes the 
textbook picture of acute bacillary dysentery, gen- 
eral malaise with one or two days of slight fever, 
with or without loose stools, being the most frequent 
clinical syndrome. The patient should not be dis- 
charged until an appreciable number of negative 
cultures have been obtained — the British authorities 
recommend eight negative cultures in four weeks, 
or six in six weeks. Certain of the sulfonamide 
drugs, particularly those that are slowly absorbed 
from the intestinal tract, — such assulfaguanidine, — 
have been claimed to be effective in ridding the 
bowel of the bacilli; in fact, a recent report states 
that in 208 cases, of which 190 were caused by 
B-fiexneri and 18 by B. sonnet ^ that occurred among 
the armed forces in North Africa the stools were 
negative in 194 after one course of treatment with 
sulfaguanidine and those of the remainder became 
negative after a subsequent course of sulfadiazine. 2 
Others have reported less successful results, par- 
ticularly in cases due to B. sonnet , but this method 
deserves a thorough trial. 

The detection of carriers presents a difficult 
Problem. It is obvious that all carriers cannot be 
discovered, and even the examination of food 
handlers in institutions, hospitals, hotels, restau- 
rants and the like has proved to be impractical. 
One of the most effective methods of lowering the 
incidence of the disease is the enforcement of proper 
P e rsonal-hygiene practices among food handlers. 3 

Although typhoid fever has been practically 
eradicated in temperate zones, it appears unlikely 
that the same results can be obtained with bacillary 
dysentery. On the other hand, there is no doubt 
that the incidence of the disease can be greatly 
lowered if proper precautions are observed. 
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INJURIES TO THE EVES FROM 
AIR RIFLES 

Injury to the eye from the pellet of an air rifie is 
an all too frequent injury. Probably there is no 
time during the year when one cannot find on the 
wards of one of the Boston eye hospitals a patient 
whose eye has been injured in this manner. Usually 
the pellets, although they strike the eye with great 
force, do not perforate the globe. The violent con- 
tusion, however, may lead to the most serious com- 
plications. One often sees massive intraocular 
hemorrhage, dislocation of the lens, cataract, rup- 
tures of the retina and choroid, and detachment 
of the retina. Seldom does an eye injured in this 
way escape permanent damage, and often per- 
manent total blindness results. 

This is truly preventable blindness. So long as 
air rifles arc allowed to come into the hands of 
young people these injuries are bound to occur. The 
world would be no loser if this gun were outlawed. 
Since, however, there is no control over those who 
arc permitted to use air rifles, every Massachusetts 
physician should comply with the law that requires 
the reporting of all such injuries and should con- 
form to the other suggestions that appear in a letter 
published elsewhere in this issue of the Journal. 


MASSACHUSETTS MEDICAL SOCIETY 

DEATH 

DOWNING — Andrew F. Doivnjng, M.D , of Cambridge, 
died June 2. He was in his sixty-seventh year. 

Dr. Downing received his degree from Harvard Medical 
School in 1904. He was a member of the staffs of the Cam- 
bridge City Hospital, Boston Dispensary, St Elizabeth's 
Hospital and the Massachusetts General Hospital. He was a 
member of the American Medical Association and a former 
president of the Cambridge Medical Improvement Society. 

His widow and two daughters survive. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


CONSULTATION CLINICS FOR 
CRIPPLED CHILDREN 


Cuxic 

Date 

Clinic Consultant 

Salem 

July 3 

Paul W. Hugcnbcrger 

Haverhill 

July 5 

William T. Green 

Brockton 

July- 13 

George W, Van Gorder 

Pittsfield 

July 17 

Frank A. Slowick 

Worcester 

July 21 

John W. O’Meara 

Fall River 

luly 24 

Eugene A. McCarthy 

Hyannia 

July 25 

Paul L. Norton 
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COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR MAY, 1944 


Resume 

{Diseases 

Anterior poliomyelitis 

Chancroid ...... 

Chicken pox 

Diphtheria ♦ 

Dog bite 

Dysentery, bacillary . . 

German measles 

Gonorrhea 

Lymphogranuloma venereum 

Measles 

Meningitis, meningococcal 

Meningitis, Pfeiffer-badllus . . . 

Meningitis, pneumococcal 

Meningitis, staphylococcal 

Meningitis, streptococcal 

Meningitjs, other forms 

Meningitis, undetermined . . . 

Mumps * 

Pneumonia, lobar 

Salmonella infections 

Scarlet fever 

Syphilis . . . - 

Tuberculosis, pulmonary 

Tuberculosis, other forms . 

Typhoid fever 

Undulant fever 

Whooping cough 


May 

May 

Si.veh-Y ear 

1944 

1943 

Median 

1 

1 

1 

3 

* 

* 

2560 

1125 

1207 

22 

4 

11- 

1421 

1136 

1259 

36 

12 

5 

377 

8077 

259 

440 

~ 360 

358 

4 

* 

* 

4209 

6993 

4118 

54 

74 

8 - 

1 

2 

2 

3 

11 

t 

0 

0 

t 

2 

' 1 


5 

1 

T 

9 

23 

■j 

1438 

645 

943 

292 

232 

355 

15 

6 

20 

1513 

1947 

976 

439 

507 

507 

248 

279 

285 

14 

17 

23 

3 

1 

2 

7 

3 

3 

324 

537 

757 


*Made reportable in December, 1943. 

tPfeiffer-bacillus meningitis only other form reportable previous to 1941* 


Comment 

Chicken pox continues at a high level. Thcjscasonaljicclinc 
is also slow this year. 

Diphtheria continues at a {airly high level as compared 
with last year. The figure for May is exactly twice the 
seven-year median. 

Bacillary dysentery figures arc high but most of the cases 
occurred in a large state hospital. 

This is the third successive month in which meningococcal 
meningitis has been lower than in the corresponding month in 
1943. 


Geographical Distribution of Certain Diseases 

Anterior poliomyelitis was reported from: Newton, 1; 
total, 1. 

Diphtheria was reported from: Belmont, 1; Boston, 4; 
Fairhaven, 1; Fall River, 1; Haverhill, 2; Lawrence, 3; 
Medford, 1; Melrose, 1; Somerville, 6; West Newbury, 1; 
Winthrop, 1; total, 22. 

Dysentery,' bacillary, was reported from: Boston, I; 
Chicopee, 2; East Bridgewater, 1; Newton, 1; Worcester 
(State Hospital), 31; total, 36. 

Encephalitis, infectious, was reported from: Billerica, 1; 
Worcester, 1; total, 2. 

Malaria was. reported from: Andover, 1; Boston, 2; Brook- 
Line, 2; Cambridge, 4; Camp Edwards, 7; Concord, 1; Cush- 
ing General Hospital, 9; Fort Banks, 10; Fort Devens, 19; 
Hanson, 1; Haverhill, 3; Holbrook, 2; Holyoke, 1; Medford, 
5; Revere, 1; Salem, 1; Somerville, 3; U. S. Marine Hos- 
pital, Boston, 1; Wakefield, 3; Waltham, 1; Wareham, 1; 
Weymouth,. 1; Woburn, 2; Worcester, 1; total, 82. 

Meningitis, meningococcal, was reported from: Amherst, 1; 
Attleboro, 1; Boston, 19; Brockton, 1; Brookfield, 1; Cam- 
bridge, 2; Chelsea, 1; Easton, 1; Everett, 1; Fall River, 1; 
Fitchburg, 1; Hingham, 1; Lawrence, 2; Lexington, 2; 
Lowell, 1; Malden, 1; Millville, 1; Needham, 1; Newton, 1; 
North Attleboro, 1; Oxford, 1; Quincy, 2; Reading, 1; Salem, 
1; Seekonk, 1; Somerville, 3; Springfield, 2; U. S. Marine 
Hospital, 1; Winthrop, 1; total, 54. 

Meningitis, Pfeiffer-bacillus, was reported from: Monson, 1; 
total, 1. 

Meningitis, pneumococcal, was reported from: Brockton, 1; 
Easthamp.ton, 1; Ware, f; total, 3. 

Meningitis, streptococcal, was reported from: New Bed- 
ford, 2; total, 2. 

Meningitis, other forms, was reported from: Boston, 4; 
Lynn, 1; total, 5. 


Meningitis, undetermined, was reported from: Hingham, 2; 
Needham, 1; New Bedford, 1; Quincy, 1; Southbridge, 1; 
Springfield, 1; Weymouth, 1; Worcester, 1; total, 9. 

Salmonella infections were reported from: Gardner, 1; 
Holden, 1; Malden, 2; Manchester, 3; Melrose’, 1; Spring- 
field, 1; Wellesley, 2; Worcester, 4; total, 15. 

Septic sore throat was reported from: Boston, 10; Carver, 

1; Everett, 1; Haverhill, 3; Hingham, 2; Lowell, 1; Malden, 1; 
Mansfield, 1; Quincy, 1; Winchester, 1; total, 22. 

Trichinosis was reported from: Boston, 1; total, 1. 

Typhoid fever was reported from: Attleboro, 1; Brockton, 
1; Newton, 1; total, 3. 

Undulant fever was reported from: Boston, 1; Bridgewater, 
1; Danvers, 1; Egremont, 1; Fitchburg, .1; Great Barrington, 
1; Shelburne, 1; total, 7. 

CORRESPONDENCE . 

INJURIES TO THE EYES FROM AIR RIFLES 

' 4. 

To the Editor. Since the start of the war there has been an 
alarming increase in the number of eyes seriously injured 
by BB guns. This is not surprising when one stops to 
note that children of all ages are war conscious, as evidenced 
by the preponderance of toys fashioned in military motives. 
The present law, a copy of which is appended., requires that 
all air-rifle injuries be reported to the Commissioner of Public 
Safety and to the police, regardless of the triviality of the 
wound. 

The -Massachusetts Division. of the Blind is extremely 
anxious to get statistics on all BB-gun injuries. Its program 
of prevention of blindness can make no concession with the 
use of these dangerous toys by children, and it is exerting 
every effort to make illegal the sale of this weapon. Most 
of these injuries occur in children under sixteen years of age, 
and often et than not, it is an innocent person who is the vic- 
tim. The time to act is before an accident occurs. The non- 
magnetic character of the pellet makes for a poor prognosis ; 
in the eye, although it may do no serious damage elsewhere 
in the body. For the sake of many potential victims every 
physician in the Commonwealth is urged to: 

Comply with the law requiring that all BB-gun injuries . 
be reported to the Commissioner of Public Safety and 
to the local police department. 

Drop a card to the Massachusetts Division of the Blind, 
110 Tremont Street, Boston, stating that a case has 
been treated (regardless of what part of the body was 
struck). 

Spread the word of the dangers of BB guns to all patients.- 

Arthur F. Sullivan, Director 
Division of the Blind 

110 Tremont Street 
Boston 

* * * , 
Chapter 112 

Section 12 A * Every physician attending or treating a case of bullet 
wound, gunshot wound, powder burn or any other injury arising from or 
caused by the discharge of a gun, pistol, BB gun, or other air rifle or other 
firearm, or, whenever any such case ts treated in a hospital, sanitarium 
or other institution, the manager, superintendent or other person in charge 
thereof, shall report such casc at once to the commissioner of public safety 
and to the police authorities of the town where such physician, hospital, 
sanitarium or institution is located. . , , 


DEPRIVATION OF LICENSE ' ' 

To the Editor : At a meeting of the Board of Registration 
in Medicine held May 17, the Board voted to revoke the 
license to practice medicine in this Commonwealth of Dr. 
Louis L. Hoff, Holyoke, Massachusetts, because of gross 
misconduct in the practice of his profession as shown by his 
conviction in court. 

H. Quimby Gallupe, M.D.j Secretary 
Board of Registration in Medicine 

State House 
Boston 
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PERFORATED PEPTIC ULCER* 

A Follow-Up Study of One Hundred Cases 
Ashbel C. Williams, M.D.f 

BOSTON 


D OES operative closure of an acutely perforated 
ulcer result in cure of the ulcer? Is acute 
perforation of a peptic ulcer an indication for gastric 
resection? What is the prognosis, and what regime 
should be recommended after a patient has re- 
covered from the immediate episode of an acute 
perforation? In which cases is further surgery 
indicated? 

The ensuing study was undertaken for the pur- 
pose of gathering information that would be help- 
ful in answering such questions as the above and 
that, from a broader standpoint, would contribute 
to the establishment of sound criteria governing 
the follow-up management of perforated peptic 
ulcer. A number of papers dealing with perforated 
peptic ulcer have appeared in the literature during 
the past twenty years, but these publications have 
been concerned for the most part with the diagnosis 
and operative treatment of the acute perforation. 
In the present study, these latter aspects will be 
only briefly mentioned, emphasis being placed on 
the follow-up results and ultimate prognosis. 

4 No attempt will be made to review the literature, 
since a fairly complete review was published by 
Sallick* in 1936. 

Material 


was interviewed and examined by me on one or more 
occasions, a gastrointestinal barium study being re- 
quested in each case. Patients who replied by 
letter or telephone and did not report in person were 
also excluded. Previous to this study, the majority 
of the patients had returned to the Outpatient 
Department on several occasions for follow-up 
examinations or treatment. Their previous out- 
patient records and the inpatient records in all 
cases were carefully studied. Every effort was 
directed toward making observations both impartial 
and accurate. 

In the present series, 27 of the patients were in 
the fourth and 32 in the fifth decade at the time of 
perforation. The incidence falls steadily as one 
proceeds toward the younger and older age groups. 
The youngest patient was nineteen years of age and 
the oldest seventy-four. Ninety-seven patients 
were males and 3 per cent were females. This un- 
explained preponderance of perforation in the male 
sex has been noted in all previous studies. 

The average length of the follow-up period was 
three years and four months, the longest period 
being twelve years and the shortest six months. 

The ulcer was gastric in 54 cases, — prepyloric in 
42 and located elsewhere in the stomach in 12, — 
duodenal in 40, and pyloric in 3; in the remaining 


I’rom the record files of the Boston City Hospital 
a complete roster was obtained of all the patients 
operated on for acutely perforated peptic ulcer at 
that institution from 1934 to 1941, inclusive. Those 
patients who died during the period of postoperative 
hospitalization were excluded, leaving about 300 
patients who survived the immediate convalescence. 
These patients were requested by letter to return 
*o the Outpatient Department for follow-up studies, 
and 104 of them complied. For simplicity of statis- 
tics the last four patients responding were not m- 


3 cases the exact site was not stated. In all cases 
the ulcers were in the anterior wall of the stomach 
or bowel. There were no cases of multiple perfora- 
tions occurring simultaneously. 


Surgery or the Acute Perforation 


The operative treatment of the acute perforation 
has been the source of considerable diversity of 
opinion. A review of the recent literature reveals, 
however, that a substantia! majority of surgeons 
regard simple suture as the procedure of choice. *“* 


-i, . ' , ; r-” ~ regard simple suture as me procedure ui uiuiw.- 

eluded m this study. They did not differ SI g n ^^tly G J slroenterostomy is thought to be indicated in 
Eom the preceding 100 patients, every one of whonr i„ : — : 


Third Surgical Service, Boston City Hospital, and 
&o * l0n University School of Medicine 
IForniMU turf ical resident, Boston City Hospital, and > 
wr iery, Boston University School of Medicine. 


'SU^on to simple suture only in cases in which jJrfT 5 
is so encroached on as to make * 


*tion a probable complication.^*’ 
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little justification for other procedures. It seems 
wisest to perform the simplest operation that will 
tide the patient over the emergency. 

Simple suture alone was employed in 94 cases 
in this series. Local excision of the ulcer followed by 
suture of the resulting defect was performed in 2 
cases. In 2 cases gastroenterostomy was performed 
along with simple closure of the ulcer. The 
ulcer was excised and pyloroplasty carried out in 
1 case. Appendectomy was performed in addi- 
tion to simple suture in 1 case, the original diag- 
nosis having been acute appendicitis. It thus be- 
comes obvious that this study is concerned almost 
entirely with the follow-up of patients treated by 
simple suture alone. The other procedures were too 
few to be of any statistical significance. 

No effort was made to determine the operative 
mortality of the acute perforation among the 300- 
odd patients treated during the period from 1934 
through 1941. However, Morrison, 7 also working 
at the Boston City Hospital, in a statistical analysis 
of 200 cases of ..acutely perforated ulcer found the 
operative mortality to be 21 per cent. Although 
his study was carried out from 1930 through 193 S, 
his figures apply in a general manner to the series 
of cases considered herein. 

Following suture of the perforation, the average 
patient at the Boston City Hospital was main- 
tained on parenteral fluids for one to four days and 
then started on frequent feedings of water, milk 
and cream, and Sippy powders. A week or ten days 
postoperatively a progressive convalescent Sippy 
diet was allowed. When discharged the patient was 
given printed instructions outlining an ulcer regime 
based chiefly on a full Sippy diet, the use of alkalis 
and tincture of belladonna and abstinence from 
alcohol and tobacco. The present paper is chiefly 
concerned with what happens to the patient from 
this stage on; that is, commencing with his discharge 
from the hospital. 

Follow-up Results 

It is perhaps best to begin with a presentation 
of figmes regarding the follow-up results in this 
study. These results were appraised as excellent 
in 28 cases, as good in 27, as fair in 22 and as poor 
in 23. Results were considered as excellent when 
there was no recurrence of symptoms, barium 
studies showed no ulcer activity and the patient 
was able to return to and remain at work. They 
were classed as good when mild symptoms such as 
occasional epigastric discomfort and belching of 
- gas were experienced but did not interfere with 
work and were easily controlled by diet. They were 
described as fair when the patient experienced 
fairly frequent recurrences of synptoms and when 
there Was occasional loss of time from work or the 
x-ray showed some evidence of ulcer activity such 
as marked spasm or an ulcer crater. The results 


were considered poor when the symptoms were so 
constant and severe as to make attendance at work 
irregular or impossible or in which repeated hos- 
pitalizations were necessitated. In this category 
also fall the cases in which obstruction developed, 
second perforations occurred or further surgical 
procedures were performed for "the relief of symp- 
toms. 

By pooling the excellent and good results on the 
one hand and the fair and poor results on the other, 
all the cases may be roughly grouped as satisfactory 
or unsatisfactory, there being 55 per cent in the 
former group and 45 per cent in the latter. ' 

“The life history of ulcer can be said to end only 
with the life of the patient.” 8 Accordingly, it is ob- 
vious that the above classification of results does 
not represent a final analysis, since the average follow- 
up period was only three years and four months. 
It is significant, however, that of the patients 
who fell into the poor or fair categories, the vast 
majority had experienced recurrences of one sort or 
another within six months after perforation. In 
other words, what happens to a patient during the 
first six months to one year after perforation is a 
relatively accurate guide to his -future course. Few 
patients who were symptom free for as long as a 
year had any serious recurrences at a later date. 

Duration of Symptoms Prior to Perforation 
As a Guide to Prognosis ' 

It is a well-known fact that acute perforations 
often occur in persons who have never suffered from 
ulcer symptoms of any sort. There were 23 such 
cases in this group. Following perforation, 17 of 
these enjoyed a satisfactory result, and the remain- 
ing experienced difficulties such as to class them as 
having unsatisfactory results. There were 14 pa- 
tients who had experienced symptoms for less than 
six months prior to perforation; 8 of these had satis- 
factory and 6 unsatisfactory results. In 57 cases 
symptoms had existed for from six months to many 
years prior to perforation; of this group, 25 pa- 
tients experienced satisfactory and ' 32 unsatis- 
factory results. In summary, the longer the pre- 
perforation symptoms the poorer the postperfora- 
tion results. Thus the presence or absence of an 
ulcer history prior to perforation has prognostic 
significance. Unsatisfactory late results were over 
twice as frequent among patients who had had 
symptoms for six months or longer as among those 
who gave no history of pre-perforation symptoms. 

There were 31 patients who gave a history of 
severe symptoms prior to perforation. Of these, 
23 had unsatisfactory and 8 satisfactory late results. 
Thus, a patient who has suffered markedly from 
ulcer symptoms prior to perforation, regardless of 
the duration of such symptoms, has about one 
chance in four of a successful late result* 
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Influence or Diet, Alcohol and Tobacco on 
Recurrences 

The relation of diet, -alcohol and tobacco to post- 
perforation recurrence of ulcer symptoms was in- 
vestigated. Surprisingly, among a group of 25 
patients who had made no effort to diet the recur- 
rence rate was 40 per cent, whereas of 44 patients 
who had attempted to follow a diet it was 45 per 
cent. These figures serve chiefly to emphasize that 
there are factors that may be more potent than diet 
in determining the behavior of an ulcer. The pa- 
tients who were able to remain well without diet- 
ing undoubtedly suffered from less virulent ulcer 
tendencies k and found by experience that dieting 
was unnecessary. On the other hand, the patients 
who followed their diets for years did so for the 
most part because they had symptoms either in 
spite of dieting or whenever the diet was neglected. 
In short, their ulcers were of a more stubborn and 
potent nature. Thus, deductions that might be 
made from a statistical study of the relation of 
diet to ulcer are of limited significance. The same 
may be said of alcohol and tobacco. Many patients 
in this group partook moderately of alcohol and even 
excessively of cigarettes and yet remained symptom 
tree. 

Before the reader takes issue with the preceding 
paragraph, 1 hasten to state that there was a group 
°f patients— namely, the 23 whose follow-up re- 
sults were classified as poor — in whom adherence 
to diet and abstinence from alcohol and tobacco 
were of the utmost importance. Indiscretions along 
tnese lines in such patients precipitated symptoms 
almost as constantly as a barometer reflects changes 
m the weather. 

As has been seen, the necessity for following a 
strict ulcer regime varies from patient to patient, 
and in any one patient is unpredictable at the out- 
set. It is therefore essential to assume the worst 
and to insist on a strict regime for every patient 
indefinitely or until, over a period of years, his ulcer 
Proclivities have been thoroughly assessed. If dietary 
liberties are allowed and are followed by a recur- 
r ence of symptoms, one should close the door for- 
e ver on such liberties for that patient. It is far 
'User to explain to every patient at the outset that 
'f niust adhere to an ulcer regime for the rest of 
his life and that the bars can be let down only at the 
Peril of firing anew the embers of ulcer activity. It 
I s a distressing and frequent experience to learn 
rom a patient in the throes of recurrence that he 
"as told by his physician that dietary restrictions 
'"ere only an expedient to aid convalescence and 
tould be dropped after that stage. 

Correlation Between X-ray Examinations and 
Symptoms 

Barium studies were first ordered in all cases in 
"hich symptoms were severe. Then, since some 


patients apparently have ulcers that, although 
active, are relatively asymptomatic, it was decided 
that x-ray examination should be made in all cases. 
Seventy-eight of the 100 patients reported for this 
examination. Eight additional patients had had 
such an examination fairly recently, so that barium 
studies were available in 86 of the 100 cases. 

X-ray films were considered positive for ulcer, 
either active or chronic, under the following cir- 
cumstances: when an ulcer crater was visualized; 
when there was pyloric obstruction with a gastric 
residue; and when persistent marked tenderness 
and spasm of the duodenal cap were noted in 
repeated studies. • 

Measured by the above criteria, x-ray examina- 
tion showed ulcer activity in 50 (58 per cent) of the 
86 patients who were subjected to such studies. 
Of these 50, symptoms varying from moderate to 
severe were present in 40 cases (80 per cent), and 
no symptoms whatsoever had been suffered in 
10 (20 per cent). Barium studies were negative for 
ulcer activity in 36 cases (42 per cent). Twenty 
(55 per cent) of these patients were asymptomatic 
and 16 (45 per cent) had suffered from symptoms, 
which were mild in 12 cases and severe in 4. 

It may be seen from the above that the x-ray 
findings were in complete agreement with the symp- 
tomatology in 69 per cent of the cases examined; 
there was only a slight divergence between these 
two factors in another 14 per cent, and there was 
no correlation whatsoever between the symptoms 
and the x-ray findings in 16 per cent. These latter 
discrepancies may be explained partly on the basis 
of inaccuracies in x-ray diagnosis on the one hand 
and the unquestionable existence of silent ulcers on 
the other. Deformities resulting from the surgical 
treatment of the acute perforation are difficult to 
evaluate and to differentiate from ulcer. Also, the 
significance of spasm and tenderness is always open 
to question. In short, it is important to realize 
that x-ray and fluoroscopy have limitations and 
that decisions should never be made through these 
mediums alone. 

Second Pereorations 

Three patients experienced a second acute per- 
foration. One of these patients was sixty-seven 
years of age. He had suffered from symptoms prior 
to his first perforation but said that his second came 
“out of a clear sky” ten months later. He has not 
followed a strict diet since this last perforation, 
drinks beer freely, has an active duodenal ulcer as 
shown by x-ray examination and ha$ recurrent 
symptoms. Surgery was advised but refused. This 
patient will undoubtedly experience further trouble. 

Another of these patients was seventy-four years 
of age. He had had symptoms for twenty, yean 
prior to his first perforation. The second perforation 
came eight years later, the, interval being marked 
by transient moderate symptoms. He lias had 
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severe recurrent symptoms, and recent x-ray 
examination showed an active prepyloric ulcer. 
This patient improved after strict dieting. Surgery 
was withheld because of his age and because he 
presented a poor surgical risk. 

The third patient was forty-six years of age. He 
had experienced symptoms for only fifteen hours 
prior to his first perforation, which was duodenal. 
Four years later he experienced a second per- 
foration, also duodenal. The interval was marked 
by symptoms and failure to follow a diet.' A recent 
barium study showed a penetrating duodenal ulcer. 
This patient is awaiting gastric resection, which 
has been advised. 

These experiences, although brief, are typical of 
others reported in the literature. 

For several reasons it is concluded that a second • 
perforation should be considered an indication for 
elective subtotal gastric .resection. First, an ulcer 
that perforates twice is of a virulent, persistent 
nature and is likely to lead to further grave com- 
plications. Second, these patients have not ad- 
hered strictly to an ulcer regime in most cases, even 
though vividly aware of the consequences of laxity 
in this regard. If a patient does not conform to 
restrictions after he has experienced one perforation, 
there is little cause to assume that he will ever do 
so. Of course, if following an acute perforation a 
patient is told that an ulcer regime is unnecessary 
or is told nothing and fails to adhere to a regime 
through ignorance of it, he cannot be held at fault 
if a second perforation occurs. He is still entitled 
to a trial of medical treatment, and not unless he 
has recurrence under such treatment should he be 
subjected to surgery. 

Carcinoma in a Gastric Ulcer 

Carcinoma apparently developed in a gastric 
ulcer in one of the cases of this series. The patient 
was fifty years of age. At the time of perforation 
the lesion was prepyloric and on the lesser curva- 
ture. Carcinoma was suspected because of wide- 
spread induration, but biopsy showed only chronic 
inflammation. X-ray films were negative one year 
after perforation and the patient was free of symp- 
toms for two years, but then began to lose weight 
and to experience severe epigastric pain and vomit- 
ing. The x-ray diagnosis was prepyloric carcinoma. 
A subtotal gastric resection was performed and an 
easily resectable colloid carcinoma of moderate size 
was found in the exact site of the previous ulcer. 
This patient has remained free of symptoms for 
four months. 

The possibility of the development of carcinoma 
is certainly to be kept in mind and is an added 
reason for leaning toward subtotal resection for 
chronic gastric ulcers, especially in cases in which 
ulcers have perforated, Walters 9 believes strongly 
that surgery is indicated for chronic gastric ulcers 
in general. ■ 


Secondary Surgical Procedures 

Secondary surgical procedures were performed 
in 11 patients of this series. The indications were 
as follows: intractability, 5 cases; pyloric stenosis, - 
4 cases; carcinoma, 1 case; and possible carcinoma, 

1 case. Subtotal gastric resection was 'performed 
in 7 of these cases. There was no operative mor- 
tality, and all these patients have remained symptom 
free for one to six months. Posterior gastroenteros- 
tomy was performed in 3 cases. These patients 
have remained well for nineteen to seventy-two 
months. 

Partial gastric resection, excluding the ulcer 
(duodenal) by leaving the pylorus, was performed 
in 1 case. The pyloric and adjacent antral mucosas 
were not excised. The patient died following a per- 
foration through the suture line of the gastro- 
enterostomy, the perforation occurring on the nine- 
teenth postoperative day. This patient had had a- 
high gastric acidity, had had two massive hemor- 
rhages in addition to his perforation and had suf- 
fered from severe ulcer pains. A subtotal gastric 
resection including the ulcer was indicated and 
would probably have been curative. 

There are too few cases in this group -and the 
follow-up periods are too brief to make further 
discussion of the operative results worth while. 

There were 12 additional patients whose ulcer 
symptomatology and x-ray findings were such as to 
call for subtotal gastric resection. Most of them re- 
fused operation. In 3 cases they were such poor • 
risks that surgery had to be withheld. 

Combining the 11 patients who had secondary 
surgical procedures with the 12 who should have had . 
them, one obtains a group of 23 cases in which 
further surgery was indicated. In other words, in 
almost one fourth of the cases the follow-up results 
were sufficiently discouraging to make elective 
surgery feasible. 

Comment 

. Gastric analyses were not routinely carried out in 
all these cases because of limited time and facilities. 

It is regretted that the total number of such analyses 
performed was not sufficient to permit a significant 
correlation between gastric acidity and the other 
factors considered in the follow-up study. 

The importance of the psychic factor in the causa- 
tion and aggravation of peptic ulcer is clearly recog- 
nized. It was suggestive in many of these cases that 
personality was a dominant cause of the ulcer diffi- 
culties. Since this factor, however, is too complex 
to lend itself to accurate evaluation it did not seem 
practical to include it in the study. The psychic ■ 
factor is also the most inaccessible from a thera- 
peutic standpoint, and it is probable that since this , 
factor exercises a strong influence on gastric motility 
and secretion, 10 it is the one chiefly at fault in the 
ulcers that are the most stubborn and virulent in- 
the face of medical treatment. 
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There seems to be a tendency among physicians 
and surgeons to cling to dietary efforts through an 
unwarranted siege of ulcer recurrences. If a patient, 
following a perforation, has had his condition ex- 
plained to him and a regime, including diet, out- 
lined and has still had two or more recurrences of 
serious symptoms in spite of his efforts to follow 
instructions, the physician should face the facts 
He should remember that an ulcer regime has decided 
limitations, even when followed to the letter 
Human nature greatly widens these limitations. If 
a patient has failed to adhere to a regime several 
times, there is little justification for supposing that 
he will do so in the future. The average patient 
adheres to instructions only so long as he has symp- 
toms. Rather than theorize as to what would hap- 
pen should the patient adhere strictly to instruc- 
tions, one should consider what has already hap- 
pened and make a decision based on facts rather 
than on theory. Were this done oftener, many 
more of these patients would come to surgery earlier 
in their ulcer careers and be spared no end of phys- 
ical, social and financial suffering. Chronic alco- 
holic patients and those who are totally unco- 
operative from a medical standpoint should not 
be subjected to elective surgery, for surgery is no 
cure-all. Unless a patient is reasonably careful 
he may find himself saddled with a marginal ulcer 
at the gastroenterostomy even though a technically 
good operation has been performed. 8 * 11 
The 25 per cent of patients suffering from severe 
recurrences should be subjected to surgery. The 
indications for surgery in peptic ulcer have been 
outlined many times. They are as follows: two or 
more massive hemorrhages, pyloric stenosis witli 
obstruction, intractability and possible malignancy. 
To these generally accepted indications it. seems 
wise to add the following: patients experiencing 
acute perforation of an ulcer for the second time, 
those experiencing acute perforation, preceded or 
followed by one or more massive hemorrhages, 
those experiencing severe recurrent ulcer symptoms 
following perforation and those experiencing per- 
foration as a climax to a protracted ulcer history*. 
Jt should be stressed that acute perforation is not 
in itself regarded as an indication for gastric sur- 
Scry, since over half the patients do satisfactorily 
°n a conservative regime following such perfora- 
tions, This is an effective answer to those who 
advocate gastric resection as the procedure of choice 
at the time of the perforation. Neither should any 
Patient be subjected to elective gastric surgery 
Unless he has given medical treatment a thorough 
trial and failed to obtain relief. 

When elective surgery' becomes necessary' the 
same procedure is indicated in ulcers that have per- 
forated as in those that have bled or become ob- 
structive; namely', subtotal gastric resection. This 
ls not only' the procedure of choice but is the only 
°nc that consistently gives excellent results. By' 
subtotal resection is meant the removal of two 


thirds to three fourths of the stomach together with 
the pylorus, closing the duodenal stump blindly' 
and re-establishing the continuity of the gastro- 
intestinal tract through some form of gastro- 
jejunostomy. If a pyloric or duodenal ulcer is 
technically hazardous to remove, subtotal resection 
may' be performed, leaving the pylorus and ulcer 
in situ; this is the so-called "exclusion operation/’ 
If it is employed, 12 all antral and pyloric mucosa 
must be thoroughly excised before closing the 
pyloric stump. There is one set of circumstances 
in which gastroenterostomy alone is an acceptable 
procedure; namely, in an elderly patient having 
a high degree of pyloric stenosis and an extremely 
low gastric acidity. 

The operative mortality from subtotal gastric 
resection in the better surgical clinics varies from 
2 to 10 per cent. The mortality following this 
operation is no greater than that following the 
lesser procedures such as gastroenterostomy. 12 Ac- 
cording to Walters, 9 Wangensteen 13 and any number 
of others with wide experience in this field, results 
following adequate surgery are excellent in 90 per 
cent or more of the cases. These facts are not new 
but that they are not fully appreciated by phy- 
sicians is evidenced by the number of persons suffer- 
ing from chronic ulcer that are found in the average 
American community. 

In conclusion, two admonitions should be made 
concerning radical gastric surgery'. 

First, there are too many surgeons who speak 
in terms of subtotal gastric resection but who per- 
form a partial gastric resection; who, in other words, 
resect less than half the stomach for the cure of 
ulcer. The technic of gastric resection has been 
standardized and repeatedly published by many of 
the most competent gastrointestinal surgeons. If 
one hopes to approach the excellent results appear- 
ing in the literature, he must begin by conforming 
to the principles and technic that yielded these 
results. Meticulous attention to every detail is 
essential. Neglect of any one may be fatal. 

In the second place, and in line with what lias 
just been said, gastric surgery is no field for the 
amateur. The consequences of a technically poor 
operation may be infinitely more distressing than 
those of a chronic ulcer. The indications, for gastric 
surgery should be considered in relation to the 
ability of the surgeon. 

Summary 

A follow-up study of 100 cases of perforated 
peptic ulcer is reported. 

The average length of the follow-up period was 
three y'ears and four months. 

The incidence of perforation was maximum in 
the fifth decade. There were 97 males and 3 females. 

The .ulcers were gastric in 54 r pef cent of the 
cases, duodenal in 40 per cent, and / in 3 per 
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Simple suture was performed for the acute per- 
foration in 94 per cent of the cases. 

The follow-up results were considered excellent 
in 28 per cent, good in 27 per cent, fair in 22 per 
cent and poor in 23 per cent of the cases. 

In cases in which the symptoms prior to perfora- 
tion are severe or protracted, the prognosis is poor. 

Diet, alcohol and tobacco in the majority of 
cases are not the most important factors governing 
recurrences; psychic disturbances and lack of co- 
operation on the part of the patient, however, play 
significant roles. 

Gastrointestinal x-ray studies were in accord with 
the symptomatology in 67 per cent of 86 cases. 

Second perforations occurred in 3 cases. Car- 
cinoma developed in an ulcer in 1 case. 

Secondary surgical procedures were performed 
in 11 per cent of the cases. 

Suggestions are made regarding several additional 
indications for elective surgery in cases of peptic 
ulcer. 
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POLIOMYELITIS ON THE ISTHMUS OF PANAMA* 

Carl E. Taylor, M.D. 


ANCON, CANAL ZONE 


E NDEMIC poliomyelitis is now recognized as 
being world-wide in its distribution; it is also 
thought to be one of the oldest human diseases. 1-8 
In spite of this, only a few recent studies 7 ' 8 of the 
epidemiology of endemic cases have been made. 
The more dramatic epidemic outbreaks, which have 
appeared principally in the temperate zones dur- 
ing the last fifty years, have been studied with great 
profit. The knowledge of the epidemiology of 
poliomyelitis is still extremely incomplete, and 
studies in endemic areas may contribute to it. 

The widespread geographical distribution of 
poliomyelitis indicates that all races are susceptible 
to the disease. The relative susceptibility of the 
various races is, however, difficult to determine. 
Harmon 5 summarized the results of studies in the 
United States and concluded that Negroes seem to 
be less susceptible to infection than are Whites, but 
that once infected their mortality rate is apparently 
higher. Lee 9 in Hawaii found high incidence 
rates among Caucasians -and native Hawaiians 
but low rates among Filipinos, Chinese and 
Japanese. Among the Caucasians there was a fairly 
general distribution through all age groups, whereas 
among the Orientals most of the cases were in 
children under five years of age. In the 1934 epi- 
demic in the Philippine Islands, Hillman 10 stated, 
most of the cases occurred in white adults. 

No previous studies of poliomyelitis on the 
Isthmus of Panama have been made. The 72 cases 

1 ®°‘ lr d of HeaUlALaboratory* Gorgas Hospital. 


included in this report have been treated at Gorgas 
Hospital (formerly Ancon Hospital) in the thirty- 
eight years from 1904 to 1942. During this time 
there have been over 530,000 hospital admissions, 
with an average incidence of 1 case of poliomyelitis, 
in 7000 admissions. Most of the cases recognized 
in the Canal Zone and the Republic of Panama are 
included in this series, but because of the extreme 
variability of the base population it has been im- 
possible to derive true incidence rates. Eight hos- 
pital cases were not included in the study group 
because they did not meet rigid diagnostic standards 
or because the infection had not been contracted 
on the Isthmus. 


Seasonal Distribution 

The annual distribution of all cases is recorded 
in Table 1. For comparison, there is included the 
total number of cases reported to the Health De- 
partment of the Panama Canal. 11 The minor dis- 
crepancies can be explained either by the fact that 
some hospital cases were drawn from a slightly 
wider geographical area than. the others or by the 
fact that some of the cases included in the Health 
Department records were treated in other hospitals. 
Local endemicity^ is clearly indicated by the sprin- 
kling of cases, with an average of slightly greater 
than 2 cases per year. A minor epidemic pattern is . 
apparent when the cases are carefully analyze 
for spatial and temporal proximity. In seven in- 
stances there was evidence of contact between 
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groups of 2 to 5 cases These contact groups arc 
listed in Table 2 

The most significant feature of the seasonal dis- 
tribution, as indicated in Table 3, is the monthl) 


Table 1 Annual Distribution of Poliomyelitis 


\ EAR 

Hostital Cases 

Cases Retorted to 

Health Department 

1907 



1911 



1912 



1915 



1916 



1917 



1918 



1919 



1920 



1921 



1922 



1923 



1924 



1925 



1926 



1927 



1928 



1929 



1930 



1931 „ 



19J2 ' 



1933 



1934 



1935 



1936 



1937 



1939 



1940 . 



1941 



1942 

0 





Totili 

72 

77 


incidence curve A distinct unimodal peak occurred 
during November, December and January All 
but one of the minor epidemics took place near the 
crest of this curve 

Racial 

Twenty-nine cases occurred in Whites, 26 in West 
Indian Negroes, 12 in Panamanians, 3 in Colom- 
bians, 1 in an Ecuadorian and 1 in a Chinese * That 


on the number of white and negro children hung 
in the Canal Zone from 1928 to the present The 
ratio of the total groups is approximately 3 Whites 
to 5 Negroes In the 40 cases of poliomyelitis occur- 
ring primarily in the Canal Zone the ratio was 5 3 
This means that poliomyelitis was two and three- 
fourths times as common in the Whites as in ihc 
Negroes 

Age 

Se\enty-two per cent of the patients in this scries 
were five >ears of age or less, with a median age of 
three The contrast in the age distribution of the 


Table 3 Seasonal Distribution 


Month 

No or 

Cases 

January 

February 

10 

S 

March 

s 

April 

May 

3 

3 


2 

3 

August 

5 

September 

6 


R 


12 

December 

10 


racial groups is striking Tifty-two per cent of the 
Whites were five years of age or under, as com- 
pared with 85 per cent of the Negroes and 83 per 
cent of the Panamanians The white population 
of the Isthmus of Panama has had an unusually 
large young-adult group This has little significance, 
however, because 83 per cent of the Whites were 
ten years of age or under and only 2 were over 
twenty 

Sex 

The total group showed the usual distribution of 
43 males to 29 females In the Whites and Pam- 



Table 2 

Contact Groups 


Time 

Place 

Cases 

Ace 

December 1916 

November 1! to 

December 11 1920 

April 4 to 
„ May 4 1924 

September 25 to 

October 9 1925 

December 20 1926 
. to January 2 1927 
November 23, 1931 
„ to January 23, 1932 
September 27 to 

October 11 1933 

Balboa 

Crtitobal and S Iver City 

Colon 

Pedro Miguel 

Panama City 

Silver City and Colon 

Balboa 

2 _.. .... a . / _ 

1 j - 

1 . . . • 

5 

2 a • ■ a i * 

3 Negroei and 1 Clnnete 
from neighboring localities 

2 white girls (close friends) 

6 and 11 
1-2 

2-4 

2-7 

3 and 5 

1-2 

6 and 9 


the incidence in Whites is truly greater than that 
in Negroes is demonstrated by breaking down the 
%ires for the Canal Zone Only a few mestizos of 
Panamanian origin reside in the Canal Zone, and 
these are customarily included in the Negro or so- 
called “silver” group in Canal Zone statistics The 
'- a nal Zone School Division has reliable statistics 


Iwm race at used here n ind catei a purely utilitarian break 
. " the local color sro ps W h te« are United Stater omen* and 
it! fc UC “ *°* I" d »" Negroe* include the or a : nil relatively 

e Negro group imported for the conitruction of the l anama Lanai 
ml! 1 l r Panamanian* include the mucd Spam*h Ind an and 

mo native* of the Republ c of Panama 


manians there were twice as manv males as females 
Among the West Indian Negroes, however, the in- 
cidence was equal in the two sexes 

Geographical 

In general, the geographical distribution followed 
that of the population In the Republic of Panama, 
,Eanama City and Colon each had 13 cases,, ut* the 
^ ‘^sZone, Balboa had 9 and Pedro '«• 

,ses cimc from the interior of 
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Clinical Picture 

As is true in most endemic areas, the diagnosis of 
poliomyelitis was rarely made in the absence of 
paralysis. The average duration of symptoms prior 
to hospitalization was six and a half days — five 
days among the Whites, six days among the Pana- 
manians, and eight and a half days among the West 
Indian Negroes. 

The clinical picture was typical, the following 
symptoms and signs being recorded: fever, 58 cases; 
nausea, vomiting and anorexia, 32 cases; constipa- 
tion, 7 cases; diarrhea, 1 case; headache, 15 cases; 
drowsiness, irritability or coma, 15 cases; mild 
convulsions or opisthotonos, 8 cases; early positive 
Brudzinski’s or K-ernig’s signs, 6 cases; and uri- 
nary difficulty, 4 cases. Spinal-fluid determina- 
tions showed the usual lymphocytosis and increase 
in globulin. 

Only 4 patients were free from paralysis, the 
diagnosis being made from prodromal symptoms 
and muscle tenderness in a close contact of a para- 
lytic case. The distribution of the paralyzed muscle 
groups is shown in Table 4. The average period 


Table 4. Distribution of Paralyses. 


Location 

' Primary 

Residual 

Legs: 

Right 

Lett 

Arms: 

Paralyses 

Paraltses 


10 


29 

Right 

Left 


8 


9 

Back 


? 

Abdomen 


1 

Respiration 



Neck 


I 

Oculomotor 


1 

Facia! 


0 

Deglutition 


0 

None 


15 


of hospitalization was thirty-eight days. The 
residual paralyses at the end of this time are also 
indicated in Table 4. 

There were 5 deaths, a mortality of 6.9 per cent. 
Four of the fatal cases were in Whites and 1 was 
in a Panamanian. No deaths occurred in the West 
Indian Negro group. The autopsy reports record 
the usual neuronal damage and inflammatory 
reaction. 

Discussion 

The seasonal distribution of these cases is of in- 
terest because of the distinctive climatic conditions 
prevailing in Panama. The latitude of Panama is 
about 8 north, well within the tropics. The tem- 
perature is monotonously uniform, rarely varying 
from the narrow range of 68 to 95°F. The incidence 
of poliomyelitis in most localities shows a direct 
correlation . with warm weather, and it has been 
stated that in warm climates there is a tendency 
toward an even distribution throughout the year. 12 
ee found a seasonal curve in Hawaii, with a pro- 
onge crest extending from February to June, 
anama the variable of temperature is so nearly 


controlled that one must search for correlations 
with other factors. 

Panama has only two seasons, the wet and the 
dry — the latter appearing in January, February 
and March. With the crest of the poliomyelitis 
curve occurring in November, December and 
January one cannot say that either season is par- 
ticularly favorable for transmission. Instead, it 
may be that the transition 'from wet to dry weather 
is important just as it is thought that the transition 
from warm to cold weather is important in tem- 
perate zones. Most recent studies indicate that 
rainfall is a negligible epidemiologic factor in other 
localities. 1 ' 4 > 5 The seasonal- distribution of gastro- 
intestinal diseases in Panama is not well defined.' 
Conner and Bates 13 reported that from 1919 to 1923 
most of the cases of bacillary dysentery at Gorgas 
Hospital occurred in October, November and 
December. Macumber 14 stated that in his series 
of 263 cases of bacillary dysentery in the eleven- 
year period from 1928 to 1939 there was no sig- 
nificant seasonal variation. A review of his data, 
however, reveals that the peak month was February 
with 53 cases and that from October to March 
there were 170 cases, as contrasted with 93 cases 
in the six months after the onset of the rainy season. 
These data show a suggestive correlation between 
the seasonal distribution of cases of poliomyelitis 
and bacillary dysentery admitted to Gorgas 
Hospital. 

The racial distribution of poliomyelitis raises 
several interesting questions. The greater incidence 
in Whites' is difficult to explain. Aycock’s 55 autar- 
ceologic distinctions suggest intriguing possi- 
bilities, and further studies may make it possible 
to apply them to racial groups. It seems significant 
that in both Hawaii and Panama the native popu- 
lations showed involvement in distinctly younger 
age groups than did the Whites. "Reports from the 
United States, 16 Scandinavia 17 and Australia 16, 15 
all record a distinct shift in -the age incidence of 
poliomyelitis during the last few decades. In earlier 
epidemics poliomyelitis was characteristically an 
infantile disease, but most of the recent studies 
in the predominantly Caucasian large epidemic 
centers show definitely that older age groups are 
being afflicted. In Portugal, d’Oliveira 20 reported 
an infantile distribution. A partial explanation 
that may be proposed hinges on the possibility that 
abortive attacks or subclinical infections have 
caused widespread early immunization in th e 
temperate zones in years gone by, and that this 
condition still prevails among the native popula- 
tions of the tropics. If one accepts the enteric 
route of infection, it is not difficult to postulate 
delayed immunization among Caucasians coin- 
cident with an improvement in sanitation. The 
presence of this nonimmune group would be con- 
ducive to the spread of epidemics in the temperate 
zones. The studies with - protection neutralization 
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tests on monkeys, although these are admittedly 
crude, lend credence to this hypothesis, since pro- 
tective bodies have been demonstrated with great 
uniformity in the blood of the native populations 
of several tropical and subtropical countries. 21-25 
It is hoped that neutralization tests of greater 
specificity will be developed as a result of Arm- 
strong’s 28 transmission of the virus to the cotton 
rat, and that this will permit a more accurate 
delineation of the true geographical and racial 
distribution of poliomyelitis 


Summary 

Seventy-two cases of endemic poliomyelitis on 
the Isthmus of Panama have been reviewed 

The crest of the seasonal curve occurs during 
November, December and January — the end of 
the rainy season. 

Poliomyelitis was two and three-fourths times as 
common in Whites as in Negroes. 

Among the Whites 52 per cent of the patients 
Were five years of age or under, as contrasted with 
85 per cent of the West Indian Negroes and 83 
per cent of the Panamanians. 

There were twice as many males as females among 
the Whites and Panamanians, but the incidence 
in the two sexes was equal in the West Indian 
Negroes. 

There were 5 deaths, a mortality of 6 9 per cent 

Most of the cases occurred in the large population 
centers. 
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X-RAY THERAPY OF THE HEART IN A PATIENT WITH LEUKEMIA, HEART BLOCK AND 
, HYPERTENSION* 

Report of a Case 

Harry Blotner, M D.,f and Merrill C. Sosman, M.D.J 

BOSTON 


T HIS is the case report of «i woman who was 
followed for years because of vascular hyper- 
tension and who later developed myelogenous 
leukemia and then heart block- Since leukemia is 
known to infiltrate the heart muscle, it was thought 
that possibly a leukemic infiltration or a leukemic 
nodule in the heart was interfering with the con- 
duction mechanism of the heart beat and was the 


cause of the heart block. If this were true, it seemed 
that x-ray therapy applied directly to the heart 
might cause the block to disappear. There are no 
reports in the literature of heart block treated in 
such a manner. Because of the result obtained 
with x-ray therapy in this case, it appeared of in- 
terest to present its details. 

Case Report 


‘f rom the Medical Clime and Roentgen Department of the Peter Bent 
“Hgham Hospital and the Medical Service o! the Beth Israel Hospital 
tAuoclite visiting physician, Beth Israel Hospital 
tClimcsl professor of roentgenology. Harvard Medical School, reent- 
geuologm, Peter Bent Brigham Hospital 


A 64-j ear-old widow was known to hate had a blood 
pressure of about 200/100 for 20 years. The blood pressure 
had been frequently observed during this period, and on rare 
occasions it rose to 250/110 and dropped to 160/90. 
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The records of this case begin in 1925, when the patient 
was at the old Beth Israel Hospital, where diagnoses of 
hypertension and chronic myocarditis were made. The 
examination was negative except for obesity, a precordial 
systolic murmur and hypertension. A blood Wassermann 
test was negative. The nonprotein nitrogen was 40 mg. per 
100 cc. and the fasting blood sugar 110 mg. The heart was 
enlarged as shown by x-ray examination, the transverse 
diameter being 15 cm. and that of the chest 26.5 cm. 

In 1933, the patient was admitted to the Beth Israel Hos- 
pital for possible cholecystitis, possible coronary disease 
and hypertensive heart disease. There was a systolic mur- 
mur over the precordium. The blood pressure varied from 
235/120 to 160/90 and the pulse from 70 to 80. The white- 
cell count ranged from 19,600 to 9200, with no abnormal 
cells. The hemoglobin was 80 per cent, and the red-cell 
count 5,750,0Q0. The body weight was 200 pounds. Electro- 
cardiograms showed left-axis deviation. The urine gave a 
+ + test for bile on several occasions. The fasting blood 
sugar was 78 mg. per 100 cc., and the nonprotein nitrogen 
32 mg. 

From 1933 to 1940, the patient suffered from indefinite 
abdominal pains, nervousness and many headaches. The 
heart was regular, with a moderate rough precordial systolic 
murmur. The blood pressure was usually 200/100. She 
took many sedatives, and a great deal of Pyramidon for the 
headaches. Because one of her sons, a physician, feared 
leukopenia and agranulocytosis resulting from the con- 
tinued use of Pyramidon, a number of white-cell and dif- 
ferential counts were made; these were found to be normal. 
In April, 1940, however, the patient had gallstone colic with 
jaundice, and the white-cell count during this episode ranged 
from 13,000 to 15,000, returning to normal after the attack 
disappeared. The weight was 165 pounds', and the pulse 
70 to 80. 

On March 9, 1941, the patient was admitted to the Peter 
Bent Brigham Hospital because of marked cyanosis, dyspnea, 
precordial distress, a temperature of 102°F. and profuse 
sweating. On admission the pulse was 72 and the blood 
pressure 204/90. The weight was 141 pounds, and there was 
evidence of considerable weight loss. The heart was enlarged, 
and there was a coarse systolic murmur over the precordium. 
The breath sounds were harsh, and there were a few rales 
at the lung bases. The liver and spleen were not palpable. 
The white-cell count was 127,000, with 86 per cent neutro- 
phils, 9 per cent lymphocytes and 5 per cent myelocytes. 
The hemoglobin was 54 per cent (Sahli) and the red-cell 
count 2,900,000. The nonprotein nitrogen was 41 mg. per 
100 cc. Electrocardiograms (four leads) were normal except 
for evidence of left-axis deviation. 


■ On the 2nd hospital day the temperature fell to normal, 
where it remained thereafter. Blood Wassermann and 
Hinton tests were negative. X-ray examination of the chest 
showed marked cardiac enlargement and moderate conges- 
tion of the lungs, chiefly around the hili. Films of the right 
shoulder and humerus showed the bones and joints to be 
rather thin, and the marrow cavity considerably wider and 
clearer than usual, which it was believed might indicate 
hyperplastic bone marrow. 

Basal metabolism tests on eight occasions were elevated, 
the first rate being -f- 55 per cent and the subsequent ones 
varying from +39 to +25 per cent. There was little change 
in the metabolism after the giving of Lugol’s solution. The 
diagnosis was myelogenous leukemia, hypertension and 
(irdiac decompensation. 

The patient was digitalized on entry and then given 0J 
c daily. Lugol’s solution, 10 drops three times 

prescribed. X-ray therapy in the form of a 
n to the trunk anteriorly and posteriorly in 
°f 2Sr each — not a large dose. Following 
UtiJ' count dropped to 8650 by March 26; 


he entire trunk, alternating (rant and back, « 
5 to 50 r a day to patients with leukemia, and 
^ ore efficient and better tolerated than concen- 
spleen or long bones with larger doses. The 
J «jr a filter of 0 5 mm of copper and 1 0 mm. of 
v Mu distance of 100 cm At this distance the 
• : rc trunk. Only the face and head are covered 

-vte with a standard Victor chamber with 
This method has proved extremely 
/ chronic leukemias. It does not cause 
/y results in prolonged regressions In 
&ily are used, but the results are not so 


r 


the red-cell count was 3,000,500 and the hemoglobin 88 per 
cent (Sahli). The patient was discharged improved on 
April 11 with a white-cell count of 8650 and a weight of 135 
pounds. She was instructed to take 0.05 gm. of digitalis 
daily and 10 drops of Lugol’s solution daily, as well as iron 

After this treatment the patient continued to improve, 
gained weight and was fairly active. The medication was 
taken as prescribed. The pulse remained at 72, and the 
blood pressure at 210/100. On September 6, the basal 
metabolic rate was + 14 per cent, the pulse 72, and the 
weight 155 pounds. The white-cell count was 10,600, the 
hemoglobin 70 per cent, and the red-cell count 4,310,600. 
On October 21, however, when the white-cell count was 
14,500, the patient began to feel tired. The white-cell count 
subsequently increased slowly, reaching 31,900 by March 1, 
1942. X-ray therapy was again given on March 4 and 5 
in the form of a spray to the trunk anteriorly and posteriorly 
in two treatments of 25 r each, and in 9 days the white-cel! 
count dropped again to 9000 and the patient felt much better. 

In April the patient again commenced to feel tired, weak 
and conscious of her heart beat and began to have a slow 
pulse (36 to 48), which persisted until August, the blood 
pressure remaining at about 210/100. The digitalis was 
omitted shortly after the pulse slowed, but in spite of this, the 
low rate persisted even though there was no coronary pain 
or decompensation. On July 8, when the white-cell count 
was 19,600, electrocardiograms showed a 2:1 heart block 
and left-axis deviation. 

At that time it was thought that in the presence of leu- 
kemia, a leukemic nodule or infiltration involving the bundle 
of His might be the cause of the heart block and that x-ray' 
therapy to the heart might cause the nodule to decrease 
in size and the block to disappear. It was believed that if 
x-ray therajpy of the heart had an effect, this would begin 
after four or five days of treatment, because following such 
a period of x-ray therapy in leukemia the white-cell count 
usually falls appreciably. Consequently, it was decided to 
treat the patient in this way in the hospital. She was ad- 
mitted to the Peter Bent Brigham Hospital on August 6 
for x-ray therapy of the heart and was discharged on Septem- 
ber 2. The pulse was 38 and the blood pressure 208/80. 
The weight was 165 pounds. The heart action was slow and 
regular. A third heart sound was audible, which may have 
been due to auricular contraction and had been present 
since the heart block appeared. In addition, a moderate 
rough systolic murmur was present over the precordium. i 
Electrocardiograms again showed a 2:1 heart block an'd left- 
axis deviation. The white-cell count before x-ray therapy 
ranged from 22,000 to 24,500. The hemoglobin was 89 per 
cent (Sahli) and the red-cell count 4,490,000. The basal 
metabolic rate before x-ray therapy was +15 and +20 per 
cent. The blood urea nitrogen was 28 mg. per 100 cc. 

X-ray therapy was directed to the heart on August 11, 1*> 
13, 17 and 25. The treatments given directly to the cardiac 
area were at the standard target-skin distance of 50 cm., 
using 200 kv., and a filter of 0.5 mm. of copper and 1.0 mm. 
of aluminum. With these factors the ionization rate measured 
in air was 65 r per minute. Daily doses of 200 r to the pre- 
cordium were given, using a cone 15 cm. in diameter. The 
total skin dose in five treatments during 15 days was 1000r. 

On August 14, the pulse, which had been between 36 and 
42, rose to 72 to 80 during auscultation and the third heart 
sound disappeared. The heart again went into block, ; how- 
ever, and apparently was in a transitional state of being in 
and out of block. Electrocardiograms were taken of these 
phases during auscultation (Fig. 1). The pulse remained 
at about 80 much of the time and periodically dropped to 42. 
The murmur of the heart was of less intensity when it was 
unblocked than when it was blocked. 

During the period of hospitalization a 7-foot film of the 
heart gave evidence of fairly marked cardiac enlargement. 
Fluoroscopy showed a slow beat of large amplitude with sys- 
tolic expansion of the right pulmonary artery. The right 
auricular beat appeared in approximately 2il rhythm when 
the patient was in heart block. In the mitral annulus fibrosus 
there was an area of calcification that moved with the auricu- 
lar beat and not with the ventricular pulsation. The heart 
had a transverse diameter of 17.8 cm. and the chest an in- 
ternal diameter of 29.5 cm. Re-examination of the heart by 
x-ray when it was not in block showed its size and shape to 
be almost identical with those noted 11 days previously when 
the heart was in block. 
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Tbc patient was discharged on September 2 The pulse 
remained at a level of 72 for 6 days and then dropped to 42, 
where it remained (Fig. 2) It stayed at this level until after 
further x-ray treatment of the heart, beginning on Novem- 


the heart again went into 2 1 block, with a pulse of 48. 
When the white-cell count increased to 27,000 on February 4, 
it was decided to give x-ray spray therapy to the trunk 
anteriorly and posteriorly to discover whether reducing the 



Figure 1. Electrocardiographic Changes after X-ray Therapy. 

The tracings on the left, taken on August ji, before treatment, show z:i heart block with an auricular rate of 84 and a 
vcrtncular rate of 42 The middle tracings, taken on August 14, after treatment, show that the heart was in and out of block, 
n ° rr *<il smus rhythm alternating with 2 / block, T\ is upright The tracings on the right, taken on August iq, shoti normal 
rhythm with a rate of 77; Ti is inverted. In all sets, there is evidence of left-axis deviation 


her 23 Electrocardiograms repeated on several occasions 
wtl * n the pulse rate was alow showed a 2 1 heart block 
Un November 23, the white-cell count increased to 32,500 
and x-ray therapy of the heart was again given as well as 
on three subsequent occasions at weekly intervals Three 


white-cell count would affect the heart block and pulse* 
Consequently this treatment was given on February 4, 17 and 
25 and March 8. As a result, the white-cell count dropped to 
7800. where it remained until May 24, when it was 11,800. 
During this time, even though the white-cell count was di- 



TlGURE 2 Effect of X-ray Therapy of the Heart on the Pulse and White-Cell Count. 

The Hack blocks represent the dates on which x-ray therapy of the heart was gi~en The pulse 
rate had previously varied from 36 to 48 for a period of five months. 


'later the pulse rose to 72 for 5 minutes and then dropped 
k , 4 X * ra y therapy of the heart was repeated on Deccm- 
meta 7 anc * (Fig. 3) The white-cell count dropped to 
'A&QQ on the last date and the pulse was 72 for several 
nunutes From December 17 to January 18, 1943, it ranged 
trom 72 to 80 except for a 3-day period in December when 
>t was 48. The blood pressure was 200/100 Subsequent!) 


minished to normal, the pulse remained at 4S, although on two 
occasions after exertion it rose to 72 for a few minutes The 
blood pressure remainedat 200/100 until May 24, when tt 
rose to 270/90 The patient had felt faint with considerable 
abdominal distress and was acutely conscious of her heart 
beat She stated she had felt best after she had had x-ray 
therapy of the heart and when the heart was not in blocl 


796 


THE NEW ENGLAND JOURNAL OF MEDICINE 


June 29, 1944 


On May 29, the blood pressure rose to 300/100 and a right 
hemiplegia occurred. The patient became unconscious and 
died within 3 hours. 

Comment 

This was an interesting case, with hypertension 
and with severe and frequent headaches for many 
years, for which the patient took a great deal of 
Pyramidon. In March, 1941 , it was found that 
she had myelogenous leukemia, which readily 
responded to spray x-ray therapy to the trunk 
anteriorly and posteriorly. A year later, the pa- 
tient developed a 2:1 heart block that persisted 
for five months. It was believed that this block 
was due to a leukemic infiltration or nodule in- 
volving the bundle of His. Consequently, x-ray 
therapy was directed to the heart and the heart 


tases, 2 * 3 and cardiac arrythmias may occur in tumors 
of the heart. 4 ’ 5 

The cause of the leukemia in this case is unknown, 
although one son, a physician, believed that it was 
due to the dong-continued use of large doses of 
Pyramidon. A report in relation to Pyramidon was 
made by Delore and Borgomano, 6 who observed 
leukemia in a worker who for five years had extracted 
Pyramidon with benzene; the disease may have been 
due to the Pyramidon rather than to the benzene. 

Summary 

This paper reports the case of a woman who had 
hypertension for twenty years and leukemia for 
two years. For five months she had a 2:1 heart 
block that was believed to have been due to a 



Figure 3. Effect of X-ray Therapy of the Heart and Trunk on the Pulse and White-Cell Count. 

The black blocks represent the dates on which x-ray therapy of the heart was given ; the black circles, the corresponding 
dates for x-ray therapy of ike trunk. For ten weeks previously, the pulse had varied from 42 to 48. 


block disappeared intermittently for seventeen 
days and then persistently for seven days. When 
the heart block reappeared and persisted again 
for over two months, x-ray therapy was applied 
to the heart, and again the heart block disappeared 
intermittently for a month and then persistently 
for twenty-three days. The heart block then re- 
appeared, and a month later when the white-cell 
count was 24,900 x-ray therapy was given to the 
trunk. Although the white-cell count remained 
at a normal level for three months, the heart block 
persisted. It is known that heart block may appear 
and disappear without obvious cause. The results 
in this case, however, strongly suggest that x-ray 
therapy applied directly over the heart, by its 
effect on a leukemic infiltration of the heart, which 
involved the conduction mechanism, caused the 
heart block, which had been present for five months, 
to disappear on two occasions. 

Leukemic infiltrations in the myocardium are 
not uncommon and rarely lead to alteration in the 
mechanism of the heart action. 1 Leukemic infiltra- 
tions may, however, produce, besides diffuse in- 
trations, definite nodules resembling tumor metas- 


leukemic nodule or infiltration involving the bundle 
of His. X-ray therapy applied to the cardiac area 
was followed by a disappearance of the heart block 
for several days on two occasions. Finally, on a third 
occasion when the white-cell count was elevated. and 
the heart was blocked, x-ray therapy applied to the 
trunk did not cause the heart block to disappear even 
though the white-cell count was reduced to normal. 

It is suggested that x-ray therapy of the heart 
caused the heart block to disappear by its effect 
on a possible leukemic infiltration of the heart that 
involved the conduction mechanism. 
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SPONTANEOUS, THREATENED AND HABITUAL ABORTION: THEIR PATHOGENESIS 

AND TREATMENT* 

Arthur T. Hertig, and Robert G. Livingstone, M.D.} 

BOSTON 


S PONTANEOUS abortion, together with its in- 
timately related syndromes of threatened and 
habitual abortion, is a frequent and therefore im- 
portant complication of pregnancy. A voluminous 
literature not only attests to these facts but also 
emphasizes the general biologic complexity of the 
condition. 

’ That man is not the only species subject to this 
complication of pregnancy is shown by studies on 
embryonic pathology in mammals (Corner 1 )* Thus, 
the domestic sow shows a fairly constant ovular 
mortality of approximately 30 per cent, as judged 
by the discrepancy between the number of ovulated 
ova — based on counts of corpora lutea — • and the 
number of, such potentially fertilizablc ova that 
reach full term as viable living fetuses. A similar 
situation obtains in laboratory animals such as the 
rat, rabbit and ferret. A comparable ovular mor- 
tality has been postulated in domestic animals, 
such as cows and mares, that ordinarily liberate 
hut one ovum at the height of estrus. It has long 
been known that a normal pregnancy does not neces- 
sarily result from the single mating of a known fertile 
pair of such domestic animals. Such failures, ac- 
cording to Gowan, 2 may amount to 20 to 25 per cent 
m beef and dairy cattle, and are ascribed to dis- 
asters that may overtake the ovum at any time 
from its ovulation through fertilization and sub- 
sequent development. Approximately one third 
°f the 30 per cent defective ova in animals that 
produce litters, constituting about 10 per cent of 
^he total number of ova thus liberated, reach a stage 
m their development that coincides with a clinically 
recognizable pregnancy. The other two thirds, or 
20 per cent of all ovulated ova, may fail to become 
fertilized, to undergo segmentation or to implant. 
Thus, the 10 per cent that do implant and that 
develop to a variable degree but ultimately die 
before full term are closely analogous to the 10 per 
cent (approximately) of human pregnancies that 
e nd in abortion. 

Rock 5 in a review published in this journal in 
19*10 summarized all the essential aspects of abor- 
tion. It is the purpose of the present article to 
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stress the pathogenesis of spontaneous abortion 
and to summarize the recent literature with respect 
to the treatment of the theoretically preventable 
forms of this condition, namely, threatened and 
habitual abortion. Stated differently, it is an at- 
tempt to trace the various pathologic stages lead- 
ing up to a spontaneous abortion and to determine 
what proportion of such abortions are treatable, at 
what stage in their development such treatment 
must necessarily be instituted to save the preg- 
nancy and what constitutes modern methods of 
treatment. 

It is apparent that any spontaneous abortion 
goes through various stages, including the threat 
to abort as evidenced by bleeding and uterine 
cramps, and progresses ultimately to an inevitable 
abortion that may be either complete or incom- 
plete. It is furthermore evident that during this 
stage, when the patient is threatening to abort, it 
may be difficult or impossible to determine clin- 
ically whether or not the pregnancy can be sal- 
vaged. Hence, all threatened abortions must, in 
the absence of more precise clinical signs, be con- 
sidered salvageable until proved otherwise. A 
certain proportion of such abortions, however, sub- 
side without any specific treatment other than bed 
rest and mild sedation, the remainder being com- 
pleted. The latter pregnancies are therefore the 
only ones that yield information about the causes 
of abortion. In a large proportion of cases, patho- 
logical examination of such abortuses gives a definite 
clue as to the cause of the abortion. My 4 analysis 
of 1000 abortuses forms the basis for the statements 
on the pathogenesis of spontaneous abortions. 

It is evident that any rational treatment of 
threatened or habitual abortion must be directed 
toward saving the pregnancies that are funda- 
mentally salvageable when the patient is first seen, 
even though the physician does not at that time 
know whether or not such a pregnancy can be saved. 
For this reason, the results of the treatment of 
threatened and spontaneous abortion reported in 
the literature should be interpreted in the light of 
the foregoing, for it must be stressed that a certain 
proportion of such patients will not abort anyway 
and a ccrtafn proportion will abort no matter what 
the treatment. The percentage of successfully 
treated threatened and habitual abortions must 
therefore consist of the group of pregnancies that 
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would not have aborted anyway, in addition to 
those that are salvageable when the patient is first 
seen. This percentage would be ascertainable if 
the various factors were known. Unfortunately, at 
the present time not all such factors are known, or 
at least agreed on, by the various authors writing 
on the subject. 

Incidence 

Spontaneous Abortion 

It is generally agreed by most authors that by a 
conservative estimate 25 per cent of pregnancies 
end in abortion of induced, therapeutic or spon- 
taneous origin. 3 The latter cause accounts for one 
third of the total group, or approximately 8 per 
cent of all pregnancies. Among other authors, Mason 6 
and Silbernagel and Burt 6 place this figure at 6 
and 13 per cent, respectively. I 7 have examined 
pathologically all the abortuses from a large private 
obstetric practice in Boston over a period of six 
years, and have found the incidence of spontaneous 
abortion to be 10.6 per cent of the 1150 cases of 
full-term pregnancy and spontaneous abortion com- 
bined. If the cases of therapeutic abortion, hyda- 
tidiform mole and ectopic pregnancy are included 
in the total, the proportion of the total number of 
obstetric cases ending in spontaneous abortion 
becomes 10.4 per cent. In a report on the treat- 
ment of habitual abortion with vitamin E au- 
thorized by the Council of Pharmacy and Chem- 
istry of the American Medical Association I 8 sum- 
marized the findings of various American authors 
(Plass, Brunner, Newton, Simmons and Kopp) 
and concluded that 9.8 per cent of all pregnancies 
terminate in spontaneous abortion. It seems fair, 
in view of the foregoing data, to assume that ap- 
proximately 10 per cent of all pregnancies abort 
spontaneously. 

Threatened Abortion 

In order to evaluate properly the results of the 
treatment of threatened abortion, it is necessary 
for the physicians who treat it to have a uniform 
concept of what the condition is. Unfortunately, 
not all therapeutic reports in the literature appear 
to define threatened abortion in the same terms. 
For example, Mason 5 and Soule 9 consider hemor- 
rhage or uterine cramps or both to constitute a 
threat to abort, whereas Silbernagel and Burt 6 state 
that a threatened abortion is always accompanied 
by uterine bleeding, either with or without uterine 
cramps. Rutherford 10 required that the patient 
pass an amount of blood by vagina — excluding 
cervical and vaginal lesions — sufficient to make a 
stain 5 cm. in diameter on a vulvar pad before the 
case was classed as a threatened abortion. It seems 
by a priori reasoning that the threat to abort is less 
serious if the patient merely has uterine cramps 
instead of uterine bleeding, either with or without 
cramps. Hence, the results of any therapy in the 

rst gr . ou P reasonably be expected to be better 
* an those in the second group. 


The incidence of threatened abortion is variable, 
as one would expect from such variations in the 
concept of the condition. It occurred in 0.94 per 
cent of 24,289 pregnancies at the New York Hospital 
(Javert and Stander 11 ) over a period of eight and 
a third years. Paine 12 states that 3.8 per cent of 
the patients at the 'Evangeline Booth Hospital in 
Boston threatened to abort, a figure that is in essen- 
tial agreement with that of Rutherford 10 of 4.0 
per cent for the Boston Lying-in Hospital. 

Since all patients who ultimately abort must 
necessarily threaten to abort for a variable period 
before they complete the process, the true incidence 
of threatened abortion must be at least as great as 
the incidence of spontaneous abortion. In the light 
of this fact, and considering an accepted incidence 
of 10 per cent for spontaneous abortion, the incidence 
of threatened abortion appears to be surprisingly 
low. This discrepancy is rationalized only when one 
considers the incidence of threatened abortion in 
private practice. Silbernagel and Burt 6 state that 
140 (16 per cent) of their 870 private obstetric 
patients threatened to abort, whereas 10.9 per cent 
of Mason’s 5 private patients did so. The only 
explanation for this discrepancy between the figures 
of large obstetric hospitals and those of private 
obstetric practitioners lies in the fact that private 
patients consult their physicians much earlier in 
pregnancy than do a comparable group of clinic 
patients. Hence, many of the potential clinic pa- 
tients who are only two to three months pregnant 
have threatened to abort, and indeed have carried 
out that threat before coming to the hospital for 
their initial visit. That this assumption is true is 
shown by the frequency with which clinic patients 
give a history of having had a previous abortion - 
at home and having consulted their physician or 
hospital, if at all, only because of continued bleed- 
ing due to incompletion of the abortion. 

If it is difficult to obtain uniformity of opinion 
on what constitutes a threatened abortion and on 
how frequently the condition actually occurs, it 
is even more difficult to obtain figures that, are m 
uniform agreement regarding the prognosis of the 
pregnancy when once it threatens to abort. Irving 11 
states that over half the patients who threaten 
to abort ultimately go to term and; deliver normal 
babies. Other authors, however, are by no means 
so sanguine in their outlook. Thus, Javert and 
Stander 11 found that 100 per cent of their untreated 
threatened aborters aborted. Silbernagel and Burt 
found that only 6 per cent of their untreated 
threatened aborters went to term, whereas 24 per 
cent of Rutherford’s 10 91 cases failed to abort.* 
Parish 14 and Falls and his co-workers 15 are in rela- 

*It must be pointed out, however, that endometrial biopsies were talcft 
from the lower uterine segment of these patients in an attempt to deter- 
mine the state of the endometrium and thus gain some idea of the in ' 
evitabihty of the abortion. The concept back of this study was hascu 
on my continued observation over a number of years that all abortuses 
show a marked degree of decidual sinusoidal thrombosis, with resultant 
decidual necrosis and hemorrhage It was argued that, with the presence 
of this triad of pathologic signs, the prognosis for a pregnancy was P°° 

even though the ovum had not yet aborted. 
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tivcly close agreement that 57 and 39 per cent, 
respectively, of their control cases of threatened 
• abortions go to term. Walsh, in discussing Paine’s 12 
paper, makes a general statement that nearly half 
the threatened abortion? are saved. Bach and 
Winkler, 16 according to an abstract in the Journal 
of the American Medical Association , 17 state that 
50 (65 per cent) of their 74 control cases of threat- 
ened abortion continued to term. Some doubt may 
be cast on this figure, because in another abstract 18 
of the same article the title is slightly different and 
includes cases of habitual as well as threatened 
abortion. 

It appears that such a variation in the prognosis 
of untreated threatened abortion will have to be 
rationalized and an agreement reached on what the 
true prognosis of untreated threatened abortion 
is before the real worth of various specific therapies 
for this condition can be evaluated. 

Habitual Abortion 

This condition, according to the report of the 
Council on Pharmacy and Chemistry of the Ameri- 
can Medical Association, 8 “is defined by Bishop as 
premature delivery on more than one occasion before 
the fifth month of gestation not due to discoverable 
disease, organic cause or artificial induction.” This 
concept is not entirely in accord with mine, since 
»t is possible to have recurrent spontaneous abor- 
tion caused by discoverable disease and an organic 
factor, as will be shown later in the section on 
pathogenesis. A more rational approach to the 
problem would be to consider a true habitual 
aborter as one who ‘‘has had at least two consecu- 
tive abortions.” 8 If this last definition is further 
clarified to include the phrase ‘‘two consecutive 
spontaneous abortions,” I shall be in perfect accord 
with it. 

The incidence of habitual abortion may be ex- 
pressed in terms of its proportion of total preg- 
nancies or as a simple percentage of all spontaneous 
abortions. Thus, the incidence given by Bishop 8 
is 0.41 per cent of a series of 2687 pregnancies, 
whereas Malpas’s 1 ® comparable figure is 1.0 per 
cent. In Javert and StanderV 1 series of 164S abor- 
tions admitted to the New York 'Hospital, 59 (3.6 
per cent) of the patients gave a history of having 
had three or more abortions. It is not evident from 
the latter author’s data what proportion of either 
the habitual or the total series of abortions were in- 
duced. If one admits that 35 per cent of all abortions 
are spontaneous in origin (see above) and assumes 
that all these 59 cases were true spontaneously recur- 
rent abortions, 9.8 per cent of the total number of 
Javert and Slander’s spontaneous abortions were 
due to recurrent causes. Actually, the proportion 
°f habitual abortions in all spontaneous abortions 
Probably lies somewhere between the 3.6 and 9.8 
Per cent. Similarly, if Bishop’s 8 figure of 0.41 per 
ce nt a s representing the absolute incidence of 


habitual abortion in pregnancy is used and it is 
realized that 10 per cent of all pregnancies abort 
spontaneously, the proportion of spontaneous abor- 
tions that are due to recurrent factors is 4.1 per 
cent. These figures are in general agreement with 
the conclusion in the report of the Council on 
Pharmacy and Chemistry, 8 based on Whiteliouse’s 20 
data, “Although the diagnosis of repeated abortion 
might have been made in from 4.5 to 6.8 per cent 
of the cases considered in this analysis, it seems 
likely that at least 2.9 per cent of the women were 
liable to repeated abortion and possible that 7.7 
per cent may have been subject to the probability 
of abortion as great as 0.84.” 

Pathogenesis 
Threatened Abortion 

There are no definite statements in the literature 
concerning the underlying pathologic anatomy of 
this condition. It seems logical, however, to assume 
that the endometrium shows the same fundamental 
picture as in spontaneous abortion, namely, throm- 
bosis of decidual sinusoids with resultant necrosis 
of and hemorrhage into the decidua. The degree 
of this process is probably not so marked in threat- 
ened as in spontaneous abortion. 

These assumptions on my part are based on ob- 
servations made on the endometrium (decidua) of 
therapeutically removed early pregnant uteri at 
the Boston Lying-in Hospital and the Free Hos- 
pital for Women. Beneath the developing placentas 
of such pregnancies one almost invariably encoun- 
ters a small area of necrotic decidua with its asso- 
ciated thrombosed sinusoids. Thus, there exists 
even in anatomically normal pregnancies a mecha- 
nism that may lead to bleeding from the placental 
site and hence cause the clinical syndrome of 
threatened abortion. 

The cause of this disturbance in the placental 
site of a normal pregnancy, which is beyond the 
scope of this paper, is probably the continual en- 
croachment of the growing placenta on the en- 
dometrium of the placental site. It is probably a 
matter of chance, therefore, whether the necrosis 
is extensive enough to cause bleeding and, if so, 
whether the blood will escape into the vagina and 
thus become clinically evident. It becomes apparent, 
in the light of these observations, that not all 
uterine bleeding necessarily means an inevitable 
abortion; nor, on the other hand, does it surprise 
one that a significant percentage of spontaneous 
abortions may produce anatomically normal ova 
that are salvageable if proper treatment is instituted 
in time. 

Spontaneous Abortion 

The data in the subsequent section arc a sumu ^ 
of an analysis of 1000 spon. * , 
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miscarriages examined pathologically at the Boston 
Lying-in Hospital during a six-year period. The 
original data were published by me 4 in collaboration 
with Sheldon in 1943. 

During this study it became apparent that two 
main factors were operating to produce a spon- 
taneous abortion, namely, those traceable to defects 
or abnormalities of the ovum and those due to 
maternal causes. In the former category were 617 
abortuses, or 61.7 per cent of the series, whereas the 
remaining 383, or 38.3 per cent, were in the latter 
category. 

It is obvious that, no matter how detailed is the 
pathological examination of the abortus or how per- 
fect is the clinical history, — which many histories in 
this series were not, — this approach to the problem 
of spontaneous abortion is subject to error. Some 
of the interpretations, therefore, may be open to 
question. This is so if only for the reason that the 
pathological study of the abortus alone leaves out 
one, if not the most important, aspect of the prob- 
lem — the pathological examination of the uterus. 
Furthermore, these studies are not correlated with 
any associated endocrinologic studies of the patient 
— another important aspect of the problem. Be that 
as it may, they furnish some clue to the essential 
problem in the pathogenesis and treatment of spon- 
taneous abortion; namely, what sort of ova spon- 
taneously abort and how many of them could 
theoretically have been salvaged when the patient 
was first seen by the physician. 

Ovular factors. The largest single group of causes 
of spontaneous abortion is that which results in 
the production of a blighted or pathologic ovum: 
that is, one in which the embryo is absent or ex- 
tremely defective. In this category were 489 abor- 
tuses, or 48.9 per cent of the total number. This 
over-all classification does not take into account 
the bitter controversy that has raged for years re- 
garding the factor or factors that cause these ova 
ultimately to become pathologic. It is not within 
the scope of this article to decide whether all these 
ova were defective from the beginning (germ-plasm 
defects) or whether one or more environmental 
factors acted on a normal fertilized ovum, causing 
it to become pathologic. Suffice it to say that my 
studies with Rock 21 have shown that intrinsically 
pathologic human ova exist soon after implantation. 
Four such specimens, together with an abnormally 
implanted but otherwise normal ovum, have been 
recovered from surgically removed uteri prior 
to the first missed menstrual period. Each of these 
specimens was yielded by patients who had pre- 
viously had several normal pregnancies. Their fer- 
tility, therefore, had been established and general 
abnormalities of uterine environment ruled out. 

Aside from the fact that this group of blighted 
OVa institutes almost half the abortuses examined, 
™ ndditional fact of importance is that approxi- 
ate 7 tWo thirds of these ova showed variable 


degrees of hydatidiform degeneration of their 
chorionic villi. 22 In rare cases such ova, tending 
to abort in their tenth week of gestation, for reasons 
not understood, remain in the uterus and become 
a classic hydatidiform mole. This fact must be 
kept in mind in treating any case of threatened 
abortion, for the physician may unwittingly con- 
vert an inevitable abortion of such a pathologic 
ovum into a true hydatidiform mole. The prob- 
ability of such an occurrence is remote, but it is 
nevertheless possible. One such patient, who had 
been treated for threatened abortion for the pre- 
vious six months by a local physician, came to the 
Boston Lying-in Hospital and was delivered of a 
hydatidiform mole, The chance that this mole 
might have developed spontaneously cannot, of 
course, be ruled out. 

In the series of abortuses under consideration, 
there were 32 (3.2 per cent) that showed localized 
anomalies — usually of the nervous system. That 
such anomalies are not incompatible with a full- 
term delivery and even some degree of extrauterine 
life cannot be gainsaid. The incidence of such 
anomalies was, however, four times as great as is 
the incidence of such anomalies in full-term de- 
liveries at the Boston Lying-in Hospital. With 
these facts in mind, it is well for the physician treat- 
ing threatened abortion to remember the additional 
possibility of bringing to term a monster that would 
otherwise have aborted. 

Javert and Stander, 11 in commenting on this 
problem, state that although infants born of mothers 
who have threatened to abort are not necessarily 
malformed, the tendency may be greater than 
otherwise. Thus, Kotz et al., 23 quoted by Javert 
and Stander, 11 gives 4.9 per cent as the percentage 
of malformed fetuses born to a group of mothers 
treated for threatened abortion, whereas these 
authors 11 found that in 27,000 deliveries at the New 
York Hospital only 2.95 per cent of the infants were 
so afflicted. Greenhill 24 found the average incidence 
of fetal abnormalities in twenty-six clinics to be 
only 0.94 per cent. The same author, however, 
found that "forty clinics showed an average of 2.7s 
per cent fetal abnormalities in cases of placenta < 
previa. In the light of these various data, it appears 
that treated cases of threatened abortion run an 
increased risk of producing a malformed infant, 
although Shute, 25 quoted by Silbernagel and Burt, 
denies that such a mother runs an increased risk. 

Various abnormalities of the placenta, all asso- 
ciated with normal embryos, constitute 9.6 per cent 
of these 1000 abortuses. Various derangements of 
placental formation and function are found in this 
group, but the commonest ones are the circunt- 
vallate placenta (4.5 per cent), hypoplasia of the 
placenta (2.0 per cent) and the so-called “Breuss 
mole” (1.9 per cent) — the latter a normal placenta 
in which the maternal blood has clotted, thereby 
causing fetal death. 
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The common denominator with respect to the 
cause of the abortion in most of these abnormalities, 
as well as in the remaining ones of the group (3.2 
percent), is fetal death. Some of the circumvallate 
placentas, however, when they separate prematurely 
at their margin, cause the onset of premature labor, 
which results in the deliver}' of a living but non viable 
fetus. 

Since most of the abortuses in all three of these 
major groups of ovular abnormalities could not have 
been salvaged, because fetal absence, deformity or 
death initiated the train of signs and symptoms 
that brought the patient to the physician, any form 
of therapy would have been useless. It is manifestly 
impossible to determine clinically which threatened 
aborters are going to abort and, if they are destined 
to do so, which of the abortuses can theoretically 
be salvaged. It is therefore necessary to treat all 
patients threatening to abort until either they 
become symptom free or their abortion becomes 
inevitable. 

Maternal factors. In the next group of abortuses, 
those associated with maternal causative factors, 
there are a number of cases in which the pregnancy 
might have been salvaged. The criterion on which 
this assumption is made was the presence of a nor- 
mal, living fetus at the time the patient was first 
seen by the physician. 

The group of criminal abortions is necessarily 
small and constitutes 2.1 per cent of the total. It 
is to be expected that criminally induced abortions 
would not be numerous in a group of spontaneous 
abortuses submitted to the pathologist in an attempt 
to discover the cause of the abortion. I have, how- 
ever, been interested in the pathologic sequence of 
events in criminally induced abortions and have 
attempted to acquire such material, thus account- 
ing for the few cases of this type among the group 
of otherwise spontaneous abortions. The figure 
of incidence is therefore entirely erroneous and 
actually much lower than exists throughout the 
country. Suffice it to say, for the sake of com- 
parison, that the pathologic picture is often one 
of premature rupture of the membranes, followed 
by acute bacterial inflammation of the chorion, 
amnion, placental villi and decidua. 

Uterine abnormalities constituted 6.4 per cent 
of the total. Low implantation of the placenta* 
accounted for the vast majority of these cases (5.6 
per cent of the entire 1000). Other causes of abor- 
tion embraced such diverse factors as placenta 
accreta, bicornuate uterus, multiple leiomyomas 
and fixed retroversion of the uterus. In spite of the 
fact that all these fetuses within the low-implanted 
ova were normal and many were living when the 
patient was first seen, the practical difficulties of 


** l . Rl *y be questioned as to why low-implanted placent** should be 
tonudereu „ due lo maternal factor The reason for arjunin* this 
*i ) ei - j.'-.t » — -.f «i n <>rnta previa in mump- 

* r *' . * cnuttifrravida is 

41 ■ ■ ■ , , ... .th the post pur tom 

. . . ■ i back to its nittip- 

•*' i i • ,. > .j f ■ ■ therefore lie some- 

* *fe In the maternal realm rather thin in the ov ular. 


prolonging the pregnancy to a time when the fetus 
becomes viable are obvious. These difficulties, 
furthermore, do not include the later ones asso- 
ciated with the management of placenta previa. 
Comment has already been made on the increased 
incidence of fetal abnormalities associated with 
placenta previa. 24 Doubtless these are due to in- 
terference with the oxygen supply and other vital 
factors during the early critical period of em- 
bryonic growth. 

Febrile and inflammatory disease, a small but 
important group, constituted 2.0 per cent of the 
total series and included local bacterial inflamma- 
tion of the endometrium, both acute and chronic, 
as well as general febrile states from various causes. 
The commonest cause of abortion in this group was 
acute bacterial endometritis (1.3 per cent). Fever 
of unknown etiology (0.5 per cent) was the next 
commonest cause, and such diverse causes as small- 
pox, chronic endometritis and pyelitis each caused 
one abortion (0.1 per cent). That general febrile 
states can and do cause spontaneous abortion is 
attested by the number of pregnant patients who 
aborted during the influenza epidemic of 1918-1919. 

It is worthy of comment that local inflammation 
plays a relatively small part in the etiology of spon- 
taneous abortion. This is in contrast to the views 
advanced in 1921 by Mall and Meyer, 26 who ascribed 
to inflammation a prominent role in the causation 
of abortion. It appears that they misinterpreted 
the leukocytic response to sterile decidual necrosis 
following thrombosis of sinusoids — a universal 
finding in all spontaneous abortions of whatever 
etiology. 

A small and heterogeneous group (1.2 per cent) 
is formed only as a matter of convenience. It in- 
cludes such diverse causes as radiation effect on 
ovaries (0.2 per cent), erythroblastosis fetalis (0.3 
per cent), surgical removal of a corpus lutcum (0.4 
per cent), blood dyscrasias (0.1 per cent) and in- 
terference with the circulation of the umbilical 
cord (0.2 per cent). 

These cases require little comment other than to 
note that some of them (the previously radiated 
cases), probably could not have been salvaged, 
whereas others, such as those due to surgical re- 
moval of the corpus luteum, offer ideal situations 
in which to employ the substitution therapy of 
progesterone injection. 

Patients with anatomically normal ova con- 
stituted 26.6 per cent of the entire series. Since 
a large number of them — approximately two thirds 
— possessed not only normal but living fetuses 
when first seen by the physician, it is within this 
group that hope for successful therapy lies. Because 
of the importance of this group, the various factors 
apparently concerned arc listed in some detail 


(Table I). 

^For a detailed discussion of this group the reader 
* to the original paper 4 in, * ' these * 
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though two thirds of these fetuses were macerated 
at the time of the abortion, nearly half were living 
when the symptoms or signs or both that brought 
the patient to the physician began. This fact is 
determined by knowing the date on which such 
symptoms or signs began and by calculating the 

Tabbe 1 . Classification of Cases with Anatomically 
Normal Ova. 


v CLAsstetcATioN Ho. or 

Cases 

Anatomically normal ova without disease: ...... 227 

Fetus macerated . . . 146 

Fetus living .. . SI 

Acute chorionitis, consistent with spontaneous premature 

rupture of membranes: 14 

Fetus macerated 9 

Fetus living ^ 5 

Positive Hinton and Wassermann tests (syphilis probably 

not responsible for abortion) 3 

Infarction of placenta, extensive (all fetuses macerated) ... 13 

Toxemia of pregnancy: S 

Fetus macerated 3 

• Fetus living 2 

Trauma 

Internal: 

Two successive endometrial biopsies on sterility patient 

not known to be pregnant 1 

Exploratory laparotomy 1 

Intrauterine injection of Kpiodol 7 weeks prior to last 

menstrual period . . 1 

External: 

Automobile accident (a bona fide cause of this abortion) . I 

Total 26 6 


menstrual age of the fetus from the classic tables 
of Streeter. 27 By this means it is possible to deter- 
mine whether the fetus was younger or older than 
the duration of pregnancy when bleeding first began. 
If the former was true, the fetus was dead prior to 
the onset of bleeding, whereas if the latter proved 
to be the case, the fetus was living after the onset 
of bleeding. It becomes evident, therefore, that 
two thirds of these pregnancies with normal ova 
were theoretically capable of being salvaged in- 
stead of merely the apparent one third that showed 
living fetuses at the time of the abortion. 

Considering all types of abortuses in which there 
was a normal, albeit sometimes a dead, fetus at the 
time of abortion, it is apparent from these figures 
that 47.9 per cent of this series of 1000 cases could 
be so classified. Furthermore, if one applies to this 
group the rough theoretical salvage rate of two thirds 
of such cases, one finds that one third of all spon- 
taneous abortions contain a normal living fetus at 
the time the patient is first seen. This is perhaps 
erring in favor of the therapeutists, although the fig- 
ure is not far from the actual truth. It is from such 
a group of cases, together with those of threatened 
abortion that would not have aborted anyway, 
that one must draw the group of successfully treated 
threatened aborters. It is difficult to see how a 
successful case could come from any other group 
unless, perchance, it came from the group about 
which there might be differences of opinion whether 
it really contained bona fide cases of threatened 
abortion. 


Habitual Abortion 

abIrtL dat t CX '1 t ° n tile P at}j ogenesis of habi 
oortion other than those contained in such a s 


as that discussed above in the section on spon- 
taneous abortion. What data exist in my series 
can be summarized by saying that the causes of 
habitual abortion are apparently as varied as those 
resulting in a chance or single spontaneous abortion. 
Correlated with the clinical definition of the disease, 
as one resulting in two successive spontaneous ' 
abortions, is the repetition of pathologically iden- 
tical or similar causes in successive abortuses. Thus, 
in a series of 14 patients, each of whom had two 
successive spontaneous abortions that were ex- 
amined pathologically, each pair of abortuses ap- 
peared to have occurred following the same or 
similar causes. A habitual aborter, therefore, is a 
patient who tends to repeat a given clinicopathologic 
syndrome rather than to experience it only once. 

Because of this fact, the problem of treating 
habitual abortion has at least some justification for 
being approached optimistically by the physician. 
If the patient is a known habitual aborter, it is at 
least theoretically possible to determine something 
of the probable cause or causes of future abortions 
and to set about treating the condition at the time 
of conception — an advantage not possessed by the 
physician treating a threatened abortion which may, 
from the beginning of signs and symptoms, be 
inevitable. 


Treatment 

This section concerns the treatment of threatened 
and habitual abortion only, since, once the abortion 
has become inevitable or is in the process of taking 
place, treatment becomes a matter of emptying the 
uterus as quickly and as safely as possible. 

■The problems of treating threatened abortion 
and habitual abortion seem to be essentially dif- 
ferent. In the former instance, efforts are directed 
at stopping the uterine bleeding and associated 
cramps, when present. In the latter, one seeks to 
prevent the various and often quite diverse factors 
that have contributed to the previous abnormal 
pregnancy. Thus, the treatment of the one is essen- 
tially an emergency procedure, whereas that of the 
other is, or should be, an elective procedure, prefer- 
ably begun before conception. Actually, when one 
examines the results of treatment as shown in the 
various published series of cases (Table 2), it appears 
that the same method of treatment may be equally 
successful whether the case be one of threatened or 
of habitual abortion. The only difference appears 
to be the stage in the pregnancy at which the treat- 
ment was started and the dosages of therapeutic 
agents used. 1 . 

Table 2 presents the data in series of cases o 
threatened and habitual abortion reported by 
various authors, including the methods of treat- 
ment and the results. It is impossible in such a 
table to give> details of treatment, for which t e 
reader is referred to the original articles. In tie 
cases listed under habitual abortion there had been 
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two or more successive abortions, so far as could be 
determined, cases stated as having had only one 
previous abortion being excluded. Some authors, 
however, did not give the number of previous abor- 
tions, and their cases may or may not have been 
those of true habitual abortion. The numbers of 


.Inhydro-hydroxy-progesterone (Pregneninolone — Ciba, Pra* 
none;- Sobering). The oral dosage in threatened abor- 
tion is 10 to 100 mg. daily in one or divided doses for a 
period of three days to several weeks; that in habitual abor- 
tion is 10. mg., twice weekly. This synthetic progestational 
principle is said by Krohn and Harris* 4 to be one sixth as 
effective as progesterone. It is not, however, identical in 
its action on the uterus (Burge and Holloway 48 ). Progesterone 


Table 2. Summary of Data on the Treatment of Threatened and Habitual Abortions. 


Senior Author 

Threatened Abortion 

Habitual A 

BORTION 

Treatment 


no or CASES 

no (percentage) 

NO or CA8ES Nl 

3 (PERCENTAGE) 



TREATED 

SUCCESSFULLY 

TREATED 

SUCCESSFULLY 




TREATED 


TREATED 


Purge 48 (1941) 

3 

1 (33) 



Anhydro-hydroxy-progetterone 

Buxton 49 (1940) 



s* 

4(80) 

Progetterone 

Campbell 38 (1940) 



13* 

11 (85) 

Progesterone 

Huber 3 * 3 (1940) 

- 


15* 

H (93) 

Corput luteum hormone 

Singleton 39 (1940) 



3* 

2(67) 

Vitamin K (young grastet) 

Collin a 3 ' (1940) 

24 

21 (8b) 

12 

9(75) 

Vitamin E (wheat-germ Oil), proges- 




terone and thyroid 

Currie 34 (1937) 

IS 

14 (93) 

37t 

35 (95) 

Vitamm E (wheat-germ oil) 

Davit 33 (1942) 

30 

17 (S7) 

16 

8(50) 

Anbydro-hydroxy-progeiterone or pro- 




gesterone and thyroid 

ElJ.nU (1918) 



8 

6(75) 

Progetterone 

Khrhardt 3 ? (1936) 



2 

2 (100) 

Placental extract 

FalU*(1936) 



41 

34 (83) 

Progestin 


FalWi (1942) 

Hamblen 1 '' (1941) 

Hamblen 57 (1941) 

Hint 5 * (1918) 

J a verm (1943) 

k*ne» (1936) 
kjrnilcyM (1942) 
koti*> (1941) 

Krohn<i (193S) 
krohn«(1941) 

Lubin* 3 (1941) 
Malpiji* (1938) 
Malpasi* (1938) 

Mason** (1938) 

Maton? (1942) 
McCprd* 3 (1937) 
OWoty« (1943) 

Potner* 3 (1941) 
Rosenfeld*® (1938) 

Schneider*? (1942) 
Schneider 36 (1942) 
Shute«> (1942) 

Soule? (1941) 

Stabler? 4 (1941) * 

Vogt-Moller*? (1933) 

Vogt-M oiler?* (1936) 
Watson?* (1936) 


217 

189 (83) 

S9 

51 (86) 

234 

206 (88) 

63 

58 (94) 

61 

53 (87) 

S5 

51 (93) 

1 

1(100) 





5* 

1 (20) 



3* 

2(67) 

10 

8(80) 

14* 

13 (93) 



40 

36 (90) 

16 

16 (100) 


37(88) 

139 

64 (46) 

42 

11 

9(82) 

S 

5(63) 

39 

32 (82) 

11 

10(91) 

>5 

13 (87) 

7* 

5(71) 


7* 

2(29) 



4* 

2(50) 



33* 

20(61) 


34 

167 


30 (88) 
91 (SS) 


12(50) 
2 ( 100 ) 
35 (76) 
12 (75) 


3* 

17 


56 

28* 


15 (f 8) 

3 (100) 


1 (100) 
19(95) 
16 (100) 


13 (93) 
17 (85) 
38 (6S) 
21 (75) 


Aa above 
Ai above 

Eatnole glucuromde, anterior-pitui- 
tary-lilce hormone and proge*- 
terone 

Progeaterone, ettriole, anterior-pitui- 
tary-like hormone and thyroid 
Corput luteum extract 
Vtutnint C and K, thyroid, progea- 
terone and variout minerals 
Proluton, thyroid and sodium iodide 
Stilbestrol 
Progeaterone 
Progestin 

Anhydro-hydroxy progesterone and 
barbiturates 
Vitamin E (synthetic) 

Vitamin E (wheat-germ oil) 

Progestin 
Organic arsenieala 

Anterior pituitary-lilce Hormone (preg‘ 
nancy urine extract) 

Progesterone 

Progestin 

Various (opiates barbiturates, atro- 
pine, vitamin E, progeaterone and 
thyroid) 

Vitamin E (wheat germ oil) 
progesterone 

Pregnancy serum (500 cc * 
throughout pregnane)) 

Tatrogensor progesterone 
Estrogens or progesterone 
Vitamin E (« heat-germ oil) 
Anhydro-hjdroxy-progesterone 
geiterone, or both, and ihyrotd 
Vitamin E (synthetic) and progesterone 
Vitamin L (wheat-germ oil) 

Vitamin E (wheat germ oil) 

Vitamin E (wheat-germ oil) 


elcly 


r pro- 


•Stated to Have bad two 

tStaied to have bad tvro or mure v , « v|uu > ••**< 
JEigbt previous successive abortions, and hei 


more previous suecessise abortions 

ms, but not whewicr »uvw».., 

worthy of inclusion, even though only a single case 


treated cases in the'reports including a statement of 
two or more successive previous abortions are 
followed by an asterisk. 

The therapeutic agents listed in Table 2 deserve 
comment, and the following is a brief outline of the 
dosages and the methods of administration. 


is antagonistic to Pituitrin, whereas an hydro- hydroxy- 
progesterone is not 

U'keat-germ oil (vitamm E). The oral, dosage is 30 to 
45 cc in the first twenty-four hours in divided doses, and 4 
to 6 cc. daily thereafter until the eighth calendar month 

(Collinssi)- . 

Synthetic vitamin E (Alpha tocopherol — Squibb) The 
oral dosage is up to 30 mg^uady ana upva 240 mg monthly 
in divided doses. 
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Thyroid. The oral dosage is 6 to 30 mg. (1/10 to 1/2 gr.) 
two to three times daily. 

Progesterone. Doses varying from 1/25 rabbit unit to 10 
mg. have been given intramuscularly. The average dose for 
bleeding is 2 to 10 mg. Soule, 9 whereas the prophylactic 
dosage is 1 mg. every three or four days for a variable length 
of time but occasionally through the sixth month. 

Diethylstilbestrol. The dosage in threatened abortion 
(Karnakyw) is 25 mg. injected into the anterior wall of the 
cervix, followed by 5.5 mg. every fifteen minutes as long as 
pain persists. When the latter disappears, 10 mg. is given 
orally every hour for six doses and then 5 mg. every hour for 
six doses. Following subsidence of pain and bleeding, 10 
mg. is given by mouth daily until the eighth month. In 
habitual abortion, 10 mg. is given in a like manner as soon 
as pregnancy is diagnosed and is continued until the seventh 
month. 

Lutein. This is an aqueous extract of corpus luteum 
(Hynson, Westcott and Dunning) whose exact composition 
is unknown and at present has not been completely bio- 
assayed. Its effective strength is said by Falls’ 5 to be such 
that 1 cc. is equivalent to 1/10 unit of progesterone. In 
threatened abortion, Falls and his collaborators inject 3 cc. 
intramuscularly every four hours during active bleeding 
and cramping, in addition to absolute bed rest. After symp- 
toms of bleeding and pain have subsided, 3 cc. is given daily 
for five to seven days and then 3 cc. twice a week until 
viability is reached. For habitual abortion, these authors 
inject 3 cc, intramuscularly twice a week. 

Threatened Abortion 

It is evident from Table 2 that several hun- 
dred cases of threatened abortion have been 
treated in a variety of ways. There is a total of nine 
series 5 - 1S - **. 32 > 40 ' K - 43 ' «• 55 containing 15 or more 
cases in which only one specific therapeutic agent 
was used. The latter varied from diethylstilbestrol 
through natural and synthetic vitamin E to prepa- 
rations of corpus luteum. 

These various specific agents may not be quite 
so diverse in their action on the pregnant uterus as 
appears at first glance. Thus, the metabolism of 
the estrogens and that of progesterone. are closely 
correlated, as shown by the work of Smith and 
Smith. 56-58 A practical illustration of this correla- 
tion is the method by which Schneider 49 ' 50 treats 
his cases of threatened abortion: estrogen and preg- 
nanediol levels are determined and the patient is 
given the hormone that is shown to be abnormally 
low. Also, the role of vitamin E in its essential rela- 
tion to normal pregnancy is not yet well understood: 
Stahler and Kaiser, 52 Stahler and Pehl 59 and Bach 
and Winkler 16 cite evidence for the relation between 
vitamin E (synthetic tocopherols) and progesterone, 
whereas Shute 51 speaks of the imbalance between 
vitamin E and estrogens. A relation between vita- 
min E and iron assimilation by the fetus is indicated 
by the work of Simmonds, Becker and McCollum. 60 
These workers ascribe fetal death in rats deficient 
in vitamin E to a crisis in iron assimilation that is 
obviated by giving vitamin E in adequate amounts 
at the beginning of pregnancy. 

These specific agents for the treatment of threat- 
ened abortion are often used in various combina- 
tions, either with or without the addition of thyroid, 
e role played by the latter in pregnancy is not 
<-*■ U understood. That it is important, however, 


is shown by the increase in the abortion rate in so- 
called “goiter areas” (Hamblen, 61 1943). With the 
adequate use of thyroid in such areas, there is a 
reduction in the abortion rate. 

Other specific substances, such as the so-called 
“antihemorrhage” vitamins C and K, have re- 
cently been used in the treatment 'of threatened 
abortion by Javert and Stander. 11 In a high propor- 
tion of these authors’ cases the use of these sub- 
stances is predicated on the demonstrably low 
values of the substances themselves or of their essen- 
tial end product. 

The treatment of threatened abortion is cen- 
tered on the problem of stopping hemorrhage and 
quieting the uterus. For this purpose some pro- 
gestational principle is often used. Hamblen, 61 in 
a recent review article, thus summarizes the status 
of this phase of the therapeutic problem: 

Numerous reports have cited the efficacy of progestin 
in preventing abortion. Progestin often has received credit 
for success when the effects of adjuvant measures, such 
as thyroid substance, bed rest, limitation of sexual and 
.other activities and so forth, have not been evaluated. 
We have not been impressed particularly with progesterone 
therapy in these conditions. Our percentage of successfully 
treated patients has not been as high as those of some 
other investigators, although the dosages were com- 
parable or larger. When pregnant women show definite 
evidence of deficiency in the progestational principles, 
that is, decreased pregnanediol values of the urine, — even 
the most intensive progesterone therapy fails to prevent 
abortion. 

Although apparently patients with low levels of 
pregnanediol excretion often abort and therapeutic 
efforts may fail to raise the levels of this substance 
by progesterone administration, the administration 
of some potent corpus-luteum preparation, prefer- 
ably progesterone, seems indicated in cases of 
* threatened abortion with uterine cramps, since this 
is probably the most effective way of stopping such 
signs and symptoms if the abortion is not inevitable. 
Concerning progesterone versus other derivatives 
of the corpus luteum, Macht 62 cites evidence that 
an aqueous extract of the latter, Lutein (Hynson, 
Westcott and Dunning) is a potent preparation, 

1 cc. of which is equivalent to 0.1 mg. of P r °S e ®' 
terone. It must be realized, however, as Buxton 
states, that there are so many variables in proges- 
terone metabolism and excretion that pregnanediol 
assays cannot indicate the degree of progestational 
activity. 

Ideally, of course, it would be desirable to know 
in advance whether or not a threatened abortion 
is inevitable. Since this is impossible, efforts are 
necessarily directed at saving the third of spon- 
taneous abortions that theoretically can be save , 
even though this entails treating the remainder, 
which are inevitable in spite of treatment. If lS 
possible to determine, as does Schneider, 49 ' 60 whici 
of the ovarian hormones is low in a case of threat- 
ened abortion, the low one should be administere 
Otherwise, it seems well to treat the patient by some 
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form of corpus-luteum preparation, vitamins E, 

0 and K. and thyroid, this treatment being cor- 
related with a program of so-called “nutritional 
adequacy/’ as advocated by Javert and Stander. 11 

That the treatment of threatened abortion is un- 
satisfactory at best is indicated by the variety of 
its causes and the present diversity of its treatment. 
Elucidation of these complex etiologic factors and 
evaluation of one or several specific therapeutic 
agents in various combinations await the study of 
large series of cases by investigators who will use 
the combined talents of the obstetrician, the en- 
docrinologist and the embryologic pathologist 
Until this time comes, the treatment of threatened 
abortion and its closely related syndrome, habitual 
abortion, rests on the physician’s practical judgment 
aided by empiric uses of more or less specific sub- 
stances whose action is not fully understood at 
the present time. 

Habitual Abortion 

The foregoing remarks are applicable in general 
'to the problem of the treatment of habitual abor- 
tion. This condition differs from chance abortion 
in that the same etiologic factor tends to be re- 
peated in two or more successive abortions. Such 
a recurrent factor is often the same as the chance 
or isolated factor causing a single abortion. 

Treatment should begin prior to conception, be- 
cause the genesis of many abortions is laid during the 
time before the first missed menstrual period. The 
same over-all treatment is indicated as is advocated 
above for threatened abortion, because of the 
present lack of more specific therapeutic knowledge. 
The use of progesterone or some other potent corpus- 
luteum derivative is indicated before bleeding and 
cramping begin, because of its effect on the pro- 
gestational endometrium and the latter’s effect, in 
turn, on the ovum — even before its implantation. 

Vitamin E, judging from the literature, has an 
important effect on the favorable outcome of preg- 
nancy in cases of habitual abortion — ■ this in spite 
of the fact that the average human dietary cannot 
be shown to be deficient in vitamin E. Bacharach,^ 
m 19-10, summarized several relatively large series 
of true habitual abortions reported by other au- 
thors and showed that vitamin E apparently sup- 
plied the specific factor, so that patients with two, 
three and four previous abortions had a 75, 73 and 
79 per cent chance, respectively, of a successful 
pregnancy. The rate of spontaneous cure in such 
cases if untreated, according to Matpas, 15 would 
have been 62, 28 and 7 per cent, respectively. 

In contrast to these relatively hopeful data are 
the conclusions of the report of the Council on 
Pharmacy and Chemistry of the American Medical 
Association/ also published in 3940, which used 
some of the same data reviewed by Bacharach. w 

1 his report states that vitamin E cannot as yet be 
accepted owing to lack of convincing evidence, 


because the diagnosis of habitual abortion is open 
to question in these cases, because of the variation 
m dosage, and because not enough is known about 
the spontaneous cure rate in habitual abortion. 
Nevertheless, in my opinion vitamin E should be 
used because it appears to offer great hope in sal- 
vagmg pregnancies that would otherwise habitually 
abort. 


Conclusions 


Threatened abortion occurs in at least 16 per 
cent of all pregnancies. 

Spontaneous abortion occurs in approximately 
10 per cent of all pregnancies. 

Habitual abortion constitutes approximately 4 
per cent of all spontaneous abortions. 

Approximately 40 per cent of threatened abor- 
tions do not abort regardless of the treatment 
employed. 

Approximately 60 per cent of threatened abortions 
abort if untreated. 

On the basis of a series of 1000 cases examined 
embryologically and pathologically, approximately 
one third of spontaneous abortions are theoretically 
capable of being salvaged at the time the patient 
is first seen by the physician. 

In view of the three preceding conclusions, ap- 
proximately 60 per cent of threatened abortions 
under adequate treatment may fail to abort. 

Threatened abortion should be treated by some 
potent corpus-luteum preparation or, if estrogens 
are demonstrably low, by the administration of these 
substances. These hormones should be supple- 
mented by vitamins E, C and K and thyroid, in 
conjunction with a program of so-called “nutritional 
adequacy.” 

Habitual abortion should be treated in the same 
manner as is recommended for threatened abortion, 
except that treatment should begin prior to or co- 
incident with conception. 

221 Longwood Avenue 
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in case some of my remarks seem to be elementary 
at times. 

“A sixty-five-year-old housewife entered the hos- 
pital because of abdominal pain.” When one sees 
a patient or examines a protocol like this, which is 
essentially the same thing, I think one gets an im- 
mediate impression. I make a mental note that the 
patient was in the decade of life when on the whole 
carcinoma is most frequent, and that the patient 
was a woman, and therefore the possibility of disease 
of the pelvic viscera must be considered later. 

If we can believe the history it is perfectly obvious 
that there was no immediate antecedent history 
that had anything to do with this attack. It was a 
sudden, acute abdominal attack. The light lunch 
obviously had nothing to do with it. She had severe 
abdominal cramps, which were obviously due to 
painful peristalsis, and immediate vomiting. What 
is the significance of these two symptoms? First, 
of course, by far the most frequent cause of ab- 
dominal pain with vomiting and cramps is some 
form of acute gastroenteritis, gastrointestinal “flu” 
if you like, or some functional disturbance. In 
other words, it would, up to that point, explain 
everything perhaps, and the diagnostician’s chief 
care is to differentiate the functional disturbance 
of .that sort, which is obviously not surgical, and 
an acute condition in the abdomen of a surgical 
nature. That is always the thing that should come 
to the mind of the local physician when he sees such 
a patient. 

As to the bowel movement, it may be presumed 
that she was somewhat constipated and that the 
lower colon and rectosigmoid were full of feces when 
she came in, and with some stimulation of peri- 
stalsis she had three formed stools, which means the 
normal movement of the lower bowel, and the last 
one semiformed. 

The vomiting is interesting. She vomited nine 
times with distressing retching every time. When 
the stomach and intestine are affected by a func- 
tional disturbance there may not be very much pain. 
There is apt to be vomiting and diarrhea, but once 
the intestine is empty that is apt to be the end of it, 
although the intestinal diarrhea may go on. Here 
is a woman who nine times had repeated retching 
and vomiting. We are not told whether the vomitus 
or the gastric contents contained bile or blood or 
material suggestive of jejunal contents, but we 
assume, inasmuch as we are not told these things, 
that it did not contain anything significant. I 
think it was one of the Mayo group who once said, 
among many other wise things, that the stomach 
was the alarm clock of the physical economy. The 
stomach is apt to reject its contents, and vomiting 
to set in, in all sorts of conditions — acute gastritis 
or any acute condition within the abdomen. As 
>ou well know, the emotions may cause vomiting, 
° r lt occur at the beginning of infectious disease 
° r disturbance of the internal ear or a brain 


tumor, and so it goes. In other words vomiting 
must never be considered as necessarily or even 
probably indicative of trouble in the stomach, al- 
though that is a frequent cause. So my impression 
Here is definite — that this vomiting was of a reflex 
nature due to some insult to the peritoneum of the 
abdominal viscera below the stomach and probably 
had nothing at all to do with the stomach. 

Evidently this patient was not used to gritting her 
teeth, and waiting and suffering in silence. She 
sent for a doctor quite promptly. She undoubtedly 
was an intelligent person. From here on there is 
mentioned a number of times the type and degree 
of peristalsis noted. Some of the 'gentlemen here 
may have devoted themselves to the study of peri- 
stalsis. Personally, I do not believe that much 
significance can be attached to the determination 
of peristalsis, except very broadly; if we examine 
the abdomen and find absent peristalsis we may 
assume that in all probability the situation 'of 
paralytic ileus exists. The prototype and usual 
cause is peritonitis, unless there be some toxic 
cause. The other is extreme peristalsis with a 
tinkling sound, which we hear in the early stages of 
acute mechanical obstruction. Between these ex- 
tremes one cannot tell much about the significance 
of peristalsis, but evidently the group that studied 
this case did think there was a good deal in it, very 
likely something I do not realize. 

Of course the degree of tenderness is extremely 
important but there was no localized tenderness, 
and no spasm, and therefore, we can confidently 
rule out peritonitis. Certainly we can rule out 
acute perforative peritonitis. Acute perforation of 
a hollow viscus would give exquisite localized pam, 
exquisite localized tenderness and boardlike spasm 
and rigidity — a very different thing from what 
we have here. The question arises, Of what sig- 
nificance was this tenderness? Was there any 
peritoneal insult? Hardly. I simply remind you 
of the fact that if any of you have happened to be 
unfortunate enough to be seasick, and perhaps have 
vomited nine times, with retching, you know that 
the belly becomes quite tender, so I do not believe 
that this tenderness was important; but we can say 
that there was no perforative peritonitis. “Ab- 
dominal tenderness became more marked, so that 
any but the most superficial abdominal palpation 
caused marked pain referred to the midepigastrium- 
Again we should like to know how much tenderness 
there was, but again we may assume that there 
was no marked spasm related to it. So that it 
does not seem to me significant. The reference 
of the pain to the epigastrium is extremely interest- 
ing, of course, and must be of great importance. 
Anatomically speaking, we think of the organs that 
are situated in the epigastrA shall not . 

bore you with enumerator * s — djA'-* 

stomach, pylorus, duodem arn^; 

forth cover so- ' we ■ 

/ 
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remember that the pancreas is situated there. It 
Is an organ that must always be considered in any 
acute abdominal situation. The symptoms of acute 
pancreatitis, the typical ones, are very characteris- 
tic; yet many a case of pancreatitis is quite obscure 
from a diagnostic point of view. So let us remember 
the pancreas. 

What is' the likeliest cause of the pain in the epi- 
gastrium? As we know, pain due to spasm of the 
small intestine as contrasted with painful peristalsis 
of the large intestine, is apt to be referred to the 
region above the umbilicus, and in the large in- 
testine is apt to be referred to the hypogastrium, 
below the Umbilicus,. and that, as you well know, 
is because the sympathetic pathways from the in- 
testine arc related to certain metameres of the body 
— thus pain in the small intestine is associated with 
pain sensations referred to the distribution of the 
seventh, eighth, ninth and tenth dorsal nerves in 
the epigastrium. That is a general statement and 
a useful one, but of course it must be mentioned 
that it is frequently violated. 

‘There was no pain in .the back, shoulder or 
scapula.’* That statement refers urfdoubtedly to 
the absence of symptoms that might have been 
caused by injury to the phrenic area. Also, absence 
of pain in the back suggests that the gall bladder 
was not involved. 

The vague mass that was palpable we must take 
as something that could not be identified; its actual 
existence was not certain. 

This patient had a very discriminating and keen 
physician to attend her. The notes that he makes 
here are those of an experienced man who has seen 
this type of case. One-sixth of a grain of morphine 
after he made the examination was necessary, and 
the proper treatment. One-sixth of a grain could 
hardly mask any important symptoms. We know 
that she got through the night very well indeed. 
As to the propriety of having her go through the 
night, if I were a beneficent dictator, I should advise 
that, any patient with acute abdominal pain and 
vomiting in which there is any doubt whether some- 
thing more than a functional disturbance exists 
should go to a hospital. But perhaps that is too 
much to expect, and certainly the course of this case 
justified her being kept where she was. We sur- 
geons know that the possibilities of acute abdominal 
pain and vomiting arc so great that we should like 
to have had her under hospital observation where 
interferences could have been carried out if neces- 
sary. The night is quite long for a patient with 
acute abdominal pain. 

“She had one small, liquid, pinkish bowel move- 
ment.” That is extremely interesting and impor- 
tant; undoubtedly the color was due to blood. 
Something caused bleeding into the gastrointestinal 
tract. The most probable thing would be an ulcer. 
We do not know, whether she had previously had 
occult blood in the stools, but here definite gross 


blood appeared, which suggests ulceration. But bear 
in mind that it also suggests interference with the 
circulation in the intestine somewhere, or strangula- 
tion, or acute passive congestion, with a little 
leakage into the intestinal loop. Indeed, that is 
extremely important. 

It is perfectly evident that the doctor became 
convinced that the disturbance in the upper abdomen 
should be under surgical observation. 

It is interesting that the patient had had anemia 
for years and had had liver therapy, but it is obvious 
that she did not have pernicious anemia. It is just 
possible that she had had for years some lesion in 
the bowel that had been leaking a little bit, not 
causing enough bleeding to be observed but enough 
to cause anemia; possibly there was a connection 
between that and the present condition. 

This patient had had a laparotomy and uterine 
suspension thirty-three years before entry. I should 
like to call to your attention that whenever the 
surgeon sees an abdominal scar he attributes a great 
deal of importance to it. In the first place, what- 
ever the condition was for which she was operated 
on, it may have recurred, and one particularly 
thinks of carcinoma. The second point is that there 
may be a condition in the abdominal wound itself 
that may be the cause of the present symptoms. 
Of course I refer to a weakened wound with in- 
terstitial hernia, which is evident to the examiner. 
The third point, and in this case much the most 
significant, is that the operation may have resulted 
in adhesions, which cause some sort of band that 
may be the cause of the symptoms. Thirty- three 
years is a long time for that, ft would depend a 
great deal on the character of the operation. It 
says “uterine suspension,” I suppose of the modified 
Watkins’s type. It might have been an attachment 
of the fundus of the uterus to the abdominal wall, 
which makes a long pulled-out band that is just 
the kind of thing which loops of small intestine 
insinuate themselves around and give obstructive 
symptoms, but F am surprised that that could have 
occurred so long after the operation. It is possible 
that a hysterectomy was done at that time. Hys- 
terectomy in the hands of the average surgeon 
in those days was not the same as it is now. There 
was no satisfactory effort made to repair the pelvic 
floor, and there was quite a long area, running from 
the pelvic brim across to the cervix, where ad- 
hesions could easily form and produce acute in- 
testinal obstruction, owing to strangulation by 
a band due to the adhesions. 

The physical examination does not mention 
whether there was vomiting after the initial nine 
spells, which would be interesting to know. There 
was little real spasm. Again we have no suggestion 
of peritonitis, and I call your attention to the fact 
that the typical syndrome of acute, complete, in- 
testinal obstruction was absent, that is to say, 
pain, obstipation, distention and vomiting. There 
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was pain, and there had been vomiting, but there was 
no persistent obstipation or distention. So we do 
not have the inevitable syndrome of symptoms that 
necessitate a diagnosis of acute intestinal obstruc- 
tion. Still there may be intestinal obstruction 
because all these elements of the syndrome may not 
be present. 

“Peristalsis was almost entirely absent.” The 
intestine got tired trying to pass things along, and 
that suggests a little bit the possibility of peritonitis. 
“Palpation anywhere in the abdomen gave rise 
to pain in the epigastrium.” That would not be 
so in pancreatitis; as a rule, palpation would have 
to be more or less over the region of the pancreas 
if the pain were due to pancreatitis. This does sug- 
gest to me, however, that intestinal coils on pal- 
pation of the abdomen were pushed about from 
one part to the other, making traction on the root 
of the mesentery, which would cause pain in the 
epigastrium. There was no definite spasm or ten- 
derness over the abdomen, and with acute pan- 
creatitis there should be definite tenderness and 
spasm, although not the boardlike rigidity of the 
perforated viscus. No vaginal or rectal examination 
is mentioned. Of course they were done, and we 
may assume that they were negative. 

“Examination of the blood showed a white-cell 
count of 17,300, with 86 per cent neutrophils.” 
That is an indeterminate degree of leukocytosis. I 
call your attention to the fact that there may be a 
certain amount of hemoconcentration, which in- 
creases the white-cell count to a certain extent. 

Then we come to the x-ray examination, and we 
might glance at the films. The small intestine 
normally contains little if any gas. It is almost 
always completely filled with fluid. In obstruction 
there is gas, and we must be able to differentiate 
small intestine and large intestine. There you 
see quite plainly the valvulae conniventes close 
together — so different from the haustra of the 
large intestine. The diameter of the bowel is dis- 
tinctly increased, not markedly so. I am not sure 
whether this other loop is small intestine or large 
intestine. That may be normal large intestine. The 
one loop of distended small intestine almost cer- 
tainly means obstruction. Another point is that 
there is no gas under the diaphragm, which, if this 
were taken in the standing position, would be evi- 
dence against perforation. 

An operation was performed two hours after ad- 
mission. I call your attention to the fact that 
probably we cannot, from this printed protocol, 
get a satisfactory idea of the patient’s condition, 
hrom it I learn that she had a good night and came 
in without having had further vomiting, that the 
blood pressure fell a little and that the white-cell 
count was slightly elevated; the picture as given 
is not that of a very sick woman. The history, 

owever, is extremely significant and it is perfectly 
c ea r that the experienced men who saw her made 


up their minds that it was an acute condition of 
a surgical nature. Let me remind you — I have it 
underlined here — that the most important factor 
was not the exact condition existing here, but 
whether it was a surgical emergency; in other words, 
whether there was a condition that might have been 
treated expectantly along medical lines, or whether 
she had to be explored. I am not going to enumerate 
all the causes of acute episodes like this in the 
abdomen ‘with symptoms of at least partial ob- 
struction,, perhaps complete obstruction, but I am 
going to bring to your attention, of course, the ques- 
tion of Meckel’s diverticulum. It must be remem- 
bered that, that being a congenital anomaly, it 
would be-rather strange to have a Meckel’s diver- 
ticulum become adherent late in life and form a 
band that became strangulated. ILattached to the 
umbilicus it would have caused symptoms earlier. 
It is still a possibility. Another condition that I 
shall rule out from lack of antecedent history and 
from lack of x-ray confirmation is obstruction from 
a gallstone that had ulcerated into the intestine, 
although, let me say immediately, a large cholesterol 
gallstone can ulcerate through to the duodenum 
and a phlegmatic patient often gives no antecedent 
history, and the x-ray may not show it. 

Then there is volvulus, but that does not appeal 
to me. There is intussusception. Intussusception, 
of course, is almost practically confined, except for 
a few cases that have been described, to the period 
of life before five years; most of them occur before 
one year of age. Intussusception of the terminal 
ileum into the cecum is the usual rule. But there is 
a form occurring in the adult that usually appears 
in the small intestine and is invariably due to the 
presence of a tumor, and in my experience usually 
a nonmalignant tumor, a lipoma or fibromyoma 
of the small intestine. The tumor gets caught in a 
peristaltic wave and gets drawn into the distal 
bowel; it is pulled along by peristalsis and forms a 
true intussusception that can relieve itself readily 
and may occur again and again. The first attack 
may be significant. If that occurred here it would 
have caused obstruction accompanied by acute 
passive congestion, with leakage of blood into the 
bowel. Moreover, we might link it up with the 
moderate degree of anemia for a considerable period, 
because such a tumor may have given rise to 
leakage from time to time, although I do not be- 
lieve that that is important. 

Pancreatitis, I am going to remind you, is always 
a possibility, but the lack of marked tenderness in 
the epigastrium and pain in the back, the very 
sudden onset, which is not characteristic of p an " 
creatitis, and the failure to get any antecedent 
history to suggest it practically rule out pancre- 
atitis. 

I see no cause for considering/- ' - 1 ■” 

thrombosis. There is nothing 
suggest arterial mesenteric eni " 
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There is another point to stress, and I am per- 
fectly certain that it was done here, and that is that 
one never fails, when confronted with a case like 
this, to examine with the greatest of care the region 
of inguihal and femoral hernias. In a woman, 
femoral hernia, especially in an adipose woman, 
may be so small as to be indistinguishable. The 
pain of hernia may not be referred to the site of 
the hernia but to the epigastrium because of the 
pull on the mesentery of the bowel which is attached 
there. I know of two cases in which, because of the 
combination of an ultramodest patient and a 
diffident physician, the site of femoral hernia was 
not examined and therefore operation was delayed, 
with resulting exitus. 

So far as operation is concerned, the anesthesia 
was probably spinal, although some people think 
that the inhibition of the sympathetic nerves lead- 
ing to increased peristalsis produced by spinal 
anesthesia might be harmful in intestinal obstruc- 
tion. Local anesthesia and gas w'ould be fairly satis- 
factory’. If a general anesthetic were used, especially 
ether, we would surely pass a stomach tube first 
and keep it in place during anesthesia. There is 
nothing more fatal than the vomiting that occurs 
under ether anesthesia in cases of intestinal ob- 
struction. I presume a paramedian incision was 
made, starting at the umbilicus. 

Dr. Benjamin Castleman: Would you like to 
state your first choice? 

Dr. Cheever: Intussusception due to tumor, 
probably benign, of the jejunum. 

Dr. Arthur W. Allen: I should like to compli- 
ment Dr. Cheever on his masterly discussion of this 
patient. He has covered the situation with great 
thoroughness. 

This patient happened to be the widow of a 
physician who was a colleague of mine in World 
War I. I have known her a good many years. I 
had never 6een her professionally, but I had known 
that she had a hard time keeping a normal weight 
a nd that she had a good deal of gastrointestinal 
difficulty requiring special diet — iron, liver and 
so forth. 

Dr. John T. Quinby is the man who saw her 
first and realized that she was an ill woman. He 
talked to me about her on the telephone about 
seven o’clock in the evening, and I suggested that 
it would be all right to give her a little relief with 
1/6 gr. of morphine and that if she did not get 
better from the “ptomaine poisoning” which she 
was sure she had, I would come in to see her. I 
did see her about nine-thirty that night and could 
not, for the life of me, bring myself to think that 
she represented an acute abdominal emergency. 
T he lack of high-pitched peristalsis, the fact that 
the vomitus at that time was nothing but undigested 
food, with no evidence of intestinal contents, the 
repeated stools, the reference 'of her pain to the 
e pigastrium, with actually more tenderness in the 


epigastrium than elsewhere, made me believe that 
my second choice, after acute gastrointestinal upset, 
was pancreatitis. 

In defense of Dr. Quinby I might say that we 
tried to get her into the hospital, but there were no 
beds; so the best we could do was to get a nurse 
and Dr. Quinby stayed with the patient through 
the night, keeping his eye on her. I thought that 
was as adequate as having her in the hospital, 
where we should undoubtedly have kept her under 
observation much the same way. 

The next morning, at six o’clock, it was obvious 
to us that she was still ill, and finally the Admitting 
Office decided we could have a bed in the Emer- 
gency Ward. We got her in and immediately had 
this x-ray film made, which, of course, clinched the 
diagnosis. But before this film was made and 
before Dr. Quinby told me there was blood in the 
stool that she passed during the night, I thought 
that this woman had a medical disease, not a sur- 
gical belly; that is how close we came to missing it. 

Clinical Diagnosis 

Intestinal obstruction, small bowel. 

Dr. Ciieever’s Diagnoses 

Intestinal obstruction. 

Intussusception due to tumor, probably benign, 
of jejunum. 

Anatomical Diagnoses 

Intestinal obstruction. 

Infarction of small intestine due to adhesive band. 

Pathological Discussion 

Dr. Allen: At operation we found intestinal ob- 
struction due to a band that was running from the 
region of the right upper quadrant across the ter- 
minal ileum, very close to the cecum, but far enough 
away to allow the entire mesentery of the small bowel 
to rotate around it. There was an enormous amount 
of dead terminal ileum due to thrombosis of the 
vessels that had become occluded mechanically 
by the torsion. The band ran down to the region 
cf the old suspension — a very small band, not 
more than 2 mm. in diameter. 

I was confronted with the problem of how much 
small intestine she could spare. She had had a hard 
time getting on with what she had been born with. 
So I started at the terminal ileum and removed the 
bowel up to a point where I thought there was some 
chance for the rest of it to come back, taking out 
71 cm., which is an appreciable length. We then 
observed the other 100 cm. or so of small bowel 
that was involved, which made a fairly satisfactory 
return. I had to gamble that complete circulation 
would be restored to the latter segment, since I 
knew that, had I taken it out, she would certainly 
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have suffered from a deficiency state. Anastomosis 
between the ileum and the cecum was done, and 
she made a pleasant and uneventful convalescence. 

Dr. Cheever: There are two things I should like 
to say. The first is to emphasize the impossibility, 
in a case of intestinal obstruction, of deciding, with 
any certainty, whether or not strangulation exists. 
I think Dr. Allen will bear me out in this — until 
the matter has reached the final stage there are 
certain things one cannot be sure of. The other 
thing, which I say with the utmost sincerity, is 
that this patient was fortunate that she fell into 
the hands of someone who knew what he was doing. 
When I learned that it was a good friend of mine, 
I was much pleased, but to spare his blushes I 
should not say so. 


CASE 30262 
Presentation of Case 

First admission. A sixty-three-year-old watch- 
man entered the hospital because of gnawing ab- 
dominal pain. 

The patient had been in apparent good health 
until nine months before entry, when he noticed 
frequent attacks of heartburn, which came on a few 
hours after eating and were relieved by soda and 
food. Three months before entry he was seen in the 
Out Patient Department, where a gastrointestinal 
series showed a small crater in the pylorus. He was 
placed on a six-meal bland .diet and tincture of 
belladonna. In the course of the next two months 
he experienced considerable relief, and x-ray films 
showed definite evidence of healing. A gastric 
analysis showed no free acid in the fasting specimen 
and only 38 units after histamine injection. During 
the month prior to admission the patient had recur- 
rence of the heartburn and lack of appetite. 

Physical examination on admission showed a well- 
developed, well-nourished, but pale man. The 
.heart, lungs and abdomen were normal. 

The blood pressure was 120 systolic, 75 diastolic. 
The temperature, pulse and respirations were 
normal. 

Examination of the blood showed a red-cell count 
of 4,600,000, with 12 gm. of hemoglobin. The white- 
cell count was 8500, with 67 per cent neutrophils. 
The urine was normal. A blood Hinton test was 
negative. The stools were guaiac negative. A gastro- 
intestinal series (three and a half months after the 
first studies) showed a large crater above the angle 
of the stomach, slightly toward the anterior wall. 
Below this point there appeared to be one or more 
smaller craters. 

The patient was given a gastric diet and atropine. 
After two weeks on this regime repeat x-ray studies 
showed the large ulcer to be approximately the same 
size as it was in the previous examination. Accord- 


ingly, a subtotal gastrectomy and posterior anti- 
peristaltic Hofmeister anastomosis were performed. 
The pathological examination showed peptic ulcers 
without any evidence of -'malignant disease. Post- 
operatively the patient did well, and he’ was dis- 
charged home on the thirty-seventh hospital day. 

Final admission (one month later). Following 
discharge the patient remained well until six days 
before readmission, when he had two chills without 
fever, felt ill and went to bed. Two days later he 
vomited whitish, questionably bile-stained material. 
About that time he noted the onset of jaundice. 
Subsequently, the stools became clay colored, and 
the urine dark. At no time did he experience pain 
or have fever. He had had no previous jaundice. 

Physical examination showed a moderate degree 
of jaundice. There were tenderness and voluntary 
spasm in the right upper quadrant. On deep in- 
spiration the liver edge was palpable 5 cm. below 
the costal margin in the anterior' axillary line. Ex- 
amination was otherwise negative. 

The blood pressure was 95 systolic, 60 diastolic. 
The temperature was 98.6°F., the pulse 85, and the 
respirations 20. 

Examination of the blood showed a white-cell 
count of 5200. The hemoglobin was 82 per cent. 
The stools were clay-colored, with brown streak- 
ing and a -f- + guaiac test. The urine was normal. 
The blood nonprotein nitrogen was 35 mg., and the 
protein 5.2 gm. per 100 cc. The blood chloride was 
98 milliequiv. per liter. The van den Bergh was 
10.3 mg. direct, and 14.6'mg. indirect. A film taken 
after one swallow of barium showed the barium to 
pass readily through the stoma into the nondilated 
efferent loop. The spleen was slightly enlarged: 
A film of the abdomen was normal. 

The patient was given intravenous fluids. The 
jaundice increased. In the course of the next six 
days, the direct van den Bergh rose to 18.6 mg. per 
100 cc., and the indirect to 24.4 mg. A bromsulfalein 
test revealed 100 per cent retention. 

On the sixth hospital day an operation was per- 
formed. 

Differential Diagnosis . „ " 

Dr. Wyman Richardson: I have no idea what a 
“posterior antiperistaltic Hofmeister anastomosis 
is. It might be important in this case. Presumably 
this patient had transfusions at that time, but -I 
want to know definitely whether he did. That is a 
fair question, I believe. 

Dr. Benjamin Castleman: He was given two 
transfusions. ' 

Dr. Richardson: That is enough. 

I take it that the two chills he had were real, other- 
wise they would not be put in the abstract. 

I should also like to know whether he had ever 
had any fever. I should prefer that he had fever 
during the second admission. 

Dr. Castleman: Here is the chart. 
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Dr. Richardson: He had a temperature of 10I°F. 
by rectum for one day. 

"The van den Bcrgh was 10.3 mg. direct, and 
14.6 mg. indirect.” As I have said many times 
before, the latter is misleading. The 14.6 mg. il 
the total bilirubin. One has to subtract 10 3 from 
14.6 to get what we ordinarily consider the indirect 
In other words, the van den Bergh test showed that 
two thirds' the bilirubin was demonstrated by the 
direct method, which of course is suggestive evidence 
of obstructive jaundice. The bromsulfalein test 
showed 100 per cent retention, which anyone would 
have predicted in a patient with this degree of 
jaundice. There is no point in doing this deter- 
mination in the presence of severe jaundice. 

I should like to make a comment or two about 
the laboratory findings before I go on to differential 
diagnosis. The first is about the blood. In this case 
a blood smear would have been helpful. If it had 
shown some abnormal lymphocytes, suggesting 
mononucleosis, I do not believe that this would have 
been detected on the surgical service and probably 
not always on the medical service. This finding 
would be of some differential importance, suggest- 
ing infectious hepatitis. Another thing I want to 
comment on is the total protein of 5.2 gm. If that 
was an accurate determination it is definitely low. 

In regard to differential diagnosis, I am going to 
take up only three possibilities: silent stone in the 
common duct; adhesions or distortion due to ulcer 
or possibly postoperative inflammation resulting 
in obstruction to the common duct; and acute in- 
fectious hepatitis. 

I do not believe this patient had stones. My chief 
reason for this statement is that the combination 
of gallstones and ulcer in the same patient is almost 
unheard of. If anyone has heard of that com- 
bination I should be glad to have him speak up. It 
is a striking thing that the ulcer habitus and the 
gallstone habitus are quite different, and I do not 
believe that I have ever seen the two diseases in the 
same patient. There are other features about the 
case that are against stone. He had had no previous 
attacks of pain, but of course one can never rule 
out stone on that basis. 

Now what about the question of jaundice due to 
ulcer? One can have jaundice due to ulcer in the 
region of the ampulla, or one might have a con- 
siderable inflammatory reaction around an ulcer 
that was near the ampulla, but one would not get 
it from ulcer in or above the pylorus. There is no 
mention or suggestion of ulcer below the pylorus, 
so 1 think that that can be ruled out. 

That brings up the question of an inflammatory 
postoperative reaction. Just why there should have 
been a considerable amount of inflammatory re- 
action in the region of the common duct, I am not 
sure; but it would seem possible as a result of the 
rather complicated gastric surgery that went on. 
The sudden onset with chills is very much opposed 


to that diagnosis, however. 1 should expect a 
gradual onset with jaundice and nothing else — 
a rather slow progression of severe and intense jaun- 
dice after a period of a good many weeks. This was 
rather sudden in onset, with chills and possibly fever 
and then severe jaundice, an apparent rapid in- 
crease in the size of the liver and possibly spleno- 
megaly by x-ray examination. 

I therefore think that the evidence is in favor of 
infectious hepatitis. If so, what was the cause of it? 
One would have at least to bring up the possibility 
that it was caused by the transfusion that was re- 
ceived at the previous operation. My diagnosis is 
infectious hepatitis possibly secondary to trans- 
fusion. 

1 want to say one more thing, which is certainly 
true whether I am right or wrong about the diag- 
nosis. There was no particular hurry about operat- 
ing on this patient. It seems to me that he was 
operated on too quickly. He should have been kept 
in bed and watched for a while. Now that we know 
that we can protect against prothrombin lack, there 
is not too great a risk. It is less of a risk to be sure 
that one does not operate on a patient with a sick 
liver due to hepatitis. 

Dr. Castleman: How do you tie up the trans- 
fusion with the infectious hepatitis? 

Dr. Richardson: I was thinking of the modern 
theory that transfusions from donors who have had 
jaundice due to hepatitis within a year may be able 
to transmit the disease to the recipient. There ha\e 
been some deaths. I believe that it has occurred in 
all situations involving the injection of human serum. 
The thought is that the disease is due to a virus. 

Dr. Earle M. Chapman: I want to comment on 
Dr. Richardson’s second possibility — a post- 
operative inflammation about the common duct or 
head of the pancreas — to explain this man’s jaun- 
dice. When visiting on the West Medical Service 
recently 1 saw four patients with the same pattern 
of jaundice following surgery for duodenal ulcer, 
and yet the surgeons insisted that there was no rela- 
tion between the two. Two of these patients re- 
covered gradually. The chief finding in both was 
marked tenderness in the epigastrium, suggesting 
an inflammatory reaction. 

Clinical Diagnosis 

Obstructive jaundice. 

Dr. Richardson’s Diagnosis 

Infectious hepatitis, possibly due to transfusion. 

Anatomical Diagnoses 


Bile neph»* 's. ^ 


Intrahepatic cholangitic biliary cirrhosis. 

Acute hemorrhagic pancreatitis, with fat necrosjv^ 
Icterus. 
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Operation: subtotal gastrectomy with posteiior 
gastrojejunostomy. 

Bronchopneumonia, diffuse. 

Pathological Discussion 

Dr. Castleman: At operation the surgeon found 
the peritoneal cavity remarkably free of adhesions. 


present af operation ten days before because it 
would have been easily seen. The manipulation of 
the gall bladder at operation possibly forced some 
bile into the pancreatic duct, thus producing the 
pancreatitis. 

Microscopically the liver presented a very un- 
usual process. There was widespread parenchymal 



Figure 1 . Photomicrograph oj Liver, Showing Widespread Liver-Cell Damage. 


There was a small amount of bile-stained fluid. 
There was no dilatation of the duodenum or of the 
afferent loop. The pancreas was normal in size and 
consistence. By pressure on the gall bladder he 
was able to empty it into the duodenum and to 
aspirate thin greenish bile from an inlying nasal tube. 
He palpated the entire common duct and found no 
evidence of stone, tumor or other obstruction. The 
liver was yellowish-green, tense and firm. Since no 
obstruction was found, nothing further was done. 

Following operation the patient continued to do 
poorly, became drowsy and disoriented and died 
on the eleventh postoperative day. 

The autopsy showed a normal-sized liver, which 
was definitely green and slightly firmer than normal. 
The gall bladder appeared normal. The common 
duct was perhaps slightly thickened, but normal in 
size, patent and free from stones. In the region of 
the head of the pancreas we found a mass measur- 
ing 8 cm. in diameter; this was a bit fluctuant and, 
when cut into, appeared to be an acute hemorrhagic 
affair. Scattered all over the surface were areas of 
fat necrosis. There is no question that this was 
acute pancreatitis. This mass could not have been 


destruction involving from half to two- thirds of 
each liver lobule, which was replaced by granula- 
tion tissue infiltrated with lymphocytes and large 
numbers of polymorphonuclear cells (Fig. 1). There 
was bile stasis in the tiny bile canaliculi, which were 
tremendously distended and filled with so-called 
“bile thrombi” (Fig. 2). This is somewhat similar 
to the appearance that one sees with an extra- 
hepatic obstructive biliary type of cirrhosis. In this 
case we were unable to find any extrahepatic bihary 
obstruction. Karsner,* in a recent review of the 
literature on hepatic cirrhosis, has used the term 
“intrahepatic cholangitic biliary cirrhosis,” a- diag- 
nosis that I believe can be applied to this case. It 
is an intrahepatic obstructive and infectious process. 
The lesion, if we go back to when the patient had 
his first chill, was about twenty-three 'or twenty- 
four days old, and microscopically the picture is 
consistent with that age. One might ask, What is 
the relation between the liver disease and the acute 
pancreatitis? Of course, if the acute pancreatitis 
had occurred first we might assume that it had ob- 

*Karsner, H. T. Morphology and pathogenesis of hepatic cirrhostt- 
Am J . Clin , Path . 13:569-606, 1941. 
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structed the papilla and that the infection had overlooked at operation, rules out this possibility, 
spread up the lymphatics into tile liver The absence A Physician: Was a blood culture taken? 



Figure 2. Photomicrograph at a Higher Magnification, Showing Bile Thrombi and Inflammatory 

Reaction. 


of dilatation of the common duct, both at opera- Dr. Castleman: The post-mortem culture showed 
tion and at autopsy, as well as the fact that it seems a nonhemolytic streptococcus, which may have been 
unlikely that the pancreatitis could have been a contaminant. 
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RH TYPING SERUM 

Rh typing serum is now available for all who need 
it. This should be welcome news to the obstetrician 
and to the physician or surgeon administering 
transfusions, who appreciate the importance of this 
new blood type and have been concerned because 
of the lack of diagnostic serum. For the doctor 
who is not aware of the dangers of Rh incom- 
patibility, the letter regarding the practical aspects 
of this subject, published elsewhere in this issue of 
the Journal , should be informative. 

Except for the important obstetric complications, 
the sequelae resulting from the repeated trans- 


fusions of Rh— recipients with Rh-f- blood are 
obviously of greater concern to physicians in the ' 
armed forces than to those in civilian practice. For 
the former often uses multiple transfusions in the 
treatment of hemorrhage, shock, blast or burn in- 
jury, or chronic infection, and the one man in seven 
who is Rh— deserves the protection that is offered 
by this special typing of blood. 

The early and, until -recently, the chief handicap 
to differentiation" of _Rh+ and Rh— red cells 
was the scarcity of potent, Tapidly active serum. 
The supply of such material was dependent on the 
identification of high-titered anti-RH agglutinins 
in the blood of the rare woman who built up these 
antibodies during and maintained them after the 
birth of one or more infants with erythroblastosis 
fetalis. Statistically, such an event occurs about once 
in more than 5000 deliveries. Even if such women - 
were willing and able to donate a pint of blood fre- 
quently, the supply of anti-Rh serum from this 
source alone would fall far short of meeting the 
usual demand of civilian hospitals and the expanded 
needs of military establishments. It was there- 
- fore necessary to develop a method whereby larger 
amounts of Rh typing serum are available for im- 
mediate use. This project is explained in the letter 
referred to above, and co-operation of all physicians 
will ensure its success, thus benefiting chiefly the 
members of the armed forces at the moment, and 
everyone after the present emergency passes. 

After the war it seems likely that Rh typing will . 
assume even greater significance than it does at 
present.. Certainly, whole blood and resuspended 
red cells will be readily available and will probably 
be used freely. The Rh— men returning to civilian 
life who received one or more transfusions of whole 
Flood during the war may have developed an 
appreciable titer of Rh agglutinins if Rh+ blood 
was used, and on being again transfused, severe 
hemolytic reactions may occur following the in- 
jection of Rh+ red cells. Furthermore, the cur- 
rent civilian needs for Rh typing will not diminish. 
For these reasons, proper Rh typing serum will h e \\ 
required in abundance. The present project offers 
promise of meeting the need. ' j 
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' THE “OFFENSIVE” ODOR OF GARLIC 
AND ONIONS 

A few years ago the American medical profession 
was greatly amused, if not much enlightened, by 
1 two articles concerning garlic breath that appeared 
' in the Journal of the A meric an Medical Association . 1, 2 
A recent issue of the American Review of Soviet 
Medicine' calls attention to a series of scientific 
investigations on the possible beneficial effects of 
the vapors of these alliaceous plants when used as 
bactericides or as phytoncides (plant bactericides). 

The therapeutic possibilities of garlic have, in 
j the past, been studied and utilized to a Varying 
, degree c\cn in phis country and in Great Britain. 
' Jt has been used in the treatment of infectious 
diseases such as pneumonia , 4 as an antihciniinthic 5 
•and in the treatment of hypertension . 6 Observa- 
tions have been made on the bactericidal effect of 
garlic and onions in vitro against many bacteria , 7 
including Mycobacterium leprae. 8 A systematic 
study was also reported on the physiologic effects 
of garlic and of derived substances . 9 Some of these 
were found to be highly toxic, whereas others, which 
arc noxious for bacteria or other parasites, are 
apparently nontoxic and thus have therapeutic 
possibilities. 

The Soviet investigators summarized the results 
of many experiments concerning the phytoncidal 
activity of alliaceous plants. They found that ex- 
tremely small amounts of a paste of freshly macer- 
ated onion, garlic or similar plants emit enough 
phytoncide to kill all exposed unicellular organisms 
within one to five minutes They found no protozoa 
that were resistant to the phytoncide of garlic 
or onions. They also demonstrated that free-living 
infusoria and certain flagellates arc afTccted. In 
certain paramccia, they noted first an apparent 
stimulation of motility, followed by specific mor- 
phologic changes that continued after all motility 
had ceased. Other investigations indicated that 
large concentrations of these vapors introduced into 
animals by inhalation caused a rather pronounced 
stimulation of the wandering cells of the con- 
nective tissue but no parenchymatous changes in 
the organs. 

The Russian workers went on farther, applying 
these plant phytoncides in the treatment of in- 


fected wounds. Gratifying results were obtained in 
many cases of delayed healing, particularly am- 
putated stumps in which there was considerable 
purulent inflammation of the wound. Regenera- 
tion of tissues proceeded rapidly in spite of the 
frequent dressings required by the treatment. All 
the clinical results, however, were not favorable. 
In some cases, epithelization stopped suddenly 
after a few treatments, and in others, there was an 
increase in granulation tissue and a lack of cpi- 
thelization in other parts of the wound. 

These findings may serve to intensify the in- 
terest in finding new remedial agents derived from 
living plants, including micro-organisms. The 
practical results are well exemplified in the great 
advances that followed the discovery of gramicidin 
and penicillin. The finding of new and effective 
substances leads, in turn, to identification of the 
active principles with a view to defining the chemical 
structure of the agents responsible for the various 
beneficial activ lties, as well as those associated with 
toxic properties. Eventually this should lead to 
synthesis of similar or related chemical compounds 
having the optimum therapeutic activity and the 
least injurious effects. 
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CORRESPONDENCE 
RH TYPING SERUM 

To the Editor: In 1940, Landsteiner and Wiener discovered 
a new antigenic substance in the blood — the Rh factor — 
present in 87 per cent of the white population and absent 
tn li per cent At first it was thought to have no practical 
or clinical importance. It was soon demonstrated bj Levine 
and by Wiener, however, that Rh- persons (those lacking 
this Rh agglutinogen) might, under certain circumstances, 
develop immune antibodies against the Rh factor and suffer 
serious consequences from the action of suth ant»-Rh agglu- 

^"Abundant evidence has been collected by now to show 
that anti-Rh agglutinins may be developed in Rh- males 
and females as the result of one or more transfusion* with 
Rh-f* blood, and m women by repealed pregnancies involv- 
ing an Rh-f fetus (this blood type betog inherited as a 
dominant, characteristic from the father). 
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Recognized intragroup transfusion reactions due to Rh 
incompatibility have apparently been quite rare in civilian 
practice. This does not imply that Rh- persons who re- 
ceive Rh-f- blood fail to develop antibodies. On the con- 
trary, data from the Blood Grouping Laboratory in Boston 
suggest that many such recipients develop weak agglutinins. 
Subsequent transfusion reactions arc fairly mild unless 
numerous transfusions are given and agglutinins increase 
in strength. Probably the most important reason for the 
failure to note a higher percentage of hemolytic transfusion 
reactions of this type is that multiple transfusions are the 
exception in civilian practice, more than 95 per cent of the 
transfusions being single Infusions of blood. In contrast 
to this, in the treatment of members of the armed forces, 
multiple transfusions are exceedingly common, and there- 
fore transfusion reactions in the 13 per cent of the popula- 
tion who are Rh- are quite likely to become more frequent 
and severe, thus interfering with benefit from the procedure, 
with speed of convalescence and cyen with eventual recovery. 
This has been borne out by the published statistics. 

Because of the increasing availability of plasma and whole 
blood, and the attempt to diminish maternal mortality due 
to hemorrhage and puerperal sepsis, transfusions are now 
given to patients on obstetric services much oftener than in 
days past. In contrast to the experience with medical or 
surgical cases, a first transfusion of Rh-f- blood to an Iih- 
mother who has been sensitized by pregnancy with an Rh-f- 
. fetus may be followed by a fatal reaction. Also an Rh- 
woman of child-bearing age, given Rh-f- blood, will be 
sensitized and will develop anti-Rh agglutinins; if she then 
has a pregnancy involving an Rh-|- fetus the child will 
develop erythroblastosis, often of the severest type. 

To sum up the accumulated facts, it may be stated that 
Rh incompatibility is of practical importance under the 
following conditions: 

(1) Rh- recipients, men and nongravid women, who 
receive repeated transfusions of Rh-f- blood may have 
intragroup hemolytic transfusion reactions. Such re- 
actions do not occur following the first transfusion; but 
after a suitable interval for the development of anti- 
bodies, further transfusions produce signs of increasing 
hemolytic reaction with jaundice, anemia and, finally, 
anuria. 

(2) Rh infants born to mothers who have anti-Rh ag- 
glutinins may show varying degrees of hemolytic anemia 
of the newborn, or erythroblastosis fetalis. The severer 
forms are characterized by late fetal death with congenital 
hydrops and icterus gravis. In this situation, Rh typing 
of the mother, father, and child is of diagnostic value, and 
demonstration of anti-Rh agglutinins in the mother may 
fix an otherwise questionable diagnosis. 

(3) Serious and even fatal hemolytic transfusion re- 
actions may result from the first transfusion in Rh~ 
women who have been sensitized and have developed anti- 
Rh agglutinins through pregnancies. 

(4) The use of Rh-f- blood for transfusion of Rh- 
. women, even for the first time, may initiate the forma- 
tion of anti-Rh agglutinins and produce erythroblastosis 
of a severe or fatal form in their Rh-f- offspring. 

For the above reasons, it has become apparent that Rh 
typing should be carried out in the following persons: 

(1) Recipients of whole blood or of resuspended red ' 
cells, especially if multiple transfusions are contemplated, 
in order to avoid giving an Rh- patient Rh-f blood. 

It is most important to type recipients of multiple trans- 
fusions or persons having a history of previous trans- 
fusions. Donors and stored blood should also be typed 
for the Rh agglutinogen so that suitable blood is available 
for Rh- patients. 

(2) Any woman whose history suggests the possibility 
of erythroblastosis — either by one or more stillbirths 

or infants born with hydrops, jaundice or anemia 

before even a first transfusion is given, since a fatal re- 
action may occur. 

(3) Women of child-bearing age before transfusion 

since Rh- women given Rh-f blood may be so sen- 
sitized that future pregnancies will result in dead or 
damaged infants. or 


(4) Babies born with jaundice and anemia, in ori 
that their recovery may be facilitated by transfusion w 
Rh- blood. 

The military services require Rh typing serum even nt 
urgently than do the civilian hospitals, since multiple tra 
fusions are so much commoner in military institutions, a 
also because obstetric services arc expanding in milit; 
establishments. It is necessary to have such serum not oi 
for the typing of recipients, but also for the typing of prosp 
live donors, either for Rh- patients or for a donors’ list 
for banked blood for emergency use. The most serious c 
ficulty in this connection has been the relative paucity 
available scrum. The reasons for this are threefold: 

(1) Experimental or animal scrum is difficult to p 
duce and gives agglutinations that arc unreliable or diffic 

- to read by the average technician. 

(2) Iligh-titered serum of human origin occurs chic 
in women recently delivered of crythroblastotic infar 
and even here it is found in only 1 of 20 such -women, 
1 in 4000 deliveries. 

(3) Such high-titered scrum may be extremely spec 
(70 per cent instead of 87 per cent positive reaction 
and therefore may not be useful for general Rh test*: 
This makes the occurrence of high-titered useful sen 
about 1 in 6000 deliveries. 

For these reasons, other means of increasing the supj 
of Rh typing material seemed required. It had been not 
•that low-titered anti-Rh serums were found ten times 
frequently as high-titered serums. This material, howev 
was not safe for general laboratory use because the to 
obtained were not clear cut and many negative results < 
curred with known Rh-f- cells. Through the co-aperati 
of the Department of Physical Chemistry of the Harva 
Medical School such low-titered serum was concentrat 
into a globulin fraction yielding good typing results. T1 
opened the possibility of utilizing the morc_ abundant supf 
of serum containing low-titered Rh agglutinins and there’ 
possibly meeting the need for Rh typing material. 

Accordingly, a project was started under contract from t 
Committee on Medical Research of the Office of Scienti 
Research and Development for the collection and prepai 
tion of Rh typing serum. During the past six months, met 
ings have been arranged with obstetricians, pediatricia 
and clinical pathologists in ail the large medical centers, ai 
the facts regarding the need for Rh typing serum have be 
presented. It has been suggested that they send a few cut 
centimeters of blood from any patient known to them 
have had a baby with erythroblastosis or possible erythr 
blastosis (including late fetal death of undiagnosed caus 
delivered within the last two years. If the serum, by in vit: 
tests, shows a useful amount of anti-Rh agglutinin, t! 
physician is notified and requested to obtain from the p 
tient 100 to 500 cubic centimeters of blood which is to 1 
shipped promptly. Such material is pooled for concentri 
tion of the anti-Rh agglutinin, and a useful typing globuii 
is produced. Seventy per cent of the resulting serum is s< 
aside for use by the military services, and 30 per cent - 
credited to the hospital or physician contributing in th; 
enterprise. Such a credit can be drawn on immediately i 
the form of standard Rh typing serum, so that any hospit: 
or laboratory may have its own material without delay 
Special pre-addressed containers and test tubes are bein, 
sent to all physicians and hospitals co-operating in thi 
project so that shipment of specimens may be expedited 
Also collecting bottles and pre-addressed containers foi 
sending blood serum via air express, collect, are obtainable 
on request. 

Only through such a co-operative enterprise for obtai’ 
large amounts of Rh typing serum does-it seem possum 
meet the urgent and increasing needs of the military 
as more whole blood is being used; also by this means it • i 
hoped to supply the immediate and future deman .s j 
obstetric and general hospitals. . u r,J 

All requests for information and for material sliou ,, 
addressed to the Blood Grouping Laboratory, 300 
Avenue, Boston 15, Massachusetts. „ 

Louis K. Diam 

300 Longwood Avenue 
Boston 15 

(Notices on page xiii) 



